
INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

ANALYTICAL CHEMISTRY DIVISION
COMMISSION ON SOLUBILITY DATA

SOLUBILITY DATA SERIES

Volume 30

ALKALI METAL HALATES,
AMMONIUM IODATE AND

IODIC ACID



Volume 1

Volume 2

Volume 3

Volume 4

Volume 5/6

Volume 7

Volume 8

Volume 9

Volume 10

Volume 11

Volume 12

Volume 13

Volume 14

Volume 15

Volume 16/17

Volume 18

Volume 19

Volume 20

Volume 21

Volume 22

Volume 23

Volume 24

Volume 25

Volume 26

Volume 27/28

Volume 29

Volume 30

SOLUBILITY DATA SERIES

H. L. Clever, Helium and Neon

H. L. Clever, Krypton, Xenon and Radon

M. Salomon, Silver AZide, Cyanide, Cyanamides, Cyanate, Selenocyanate and
Thiocyanate

H. L. Clever, Argon

C. L. Young, Hydrogen and Deuterium

R. Battlno, Oxygen and Ozone

C. L. Young, Oxides of Nitrogen

VV. Hayduk,Ethane

R. Battlno, Nitrogen and Air

B. Scrosatl and C. A. Vincent, Alkali Metal, Alkalme Earth Metal andAmmonium Halides.
Amide Solvents

C. L. Young, Sulfur DIoxide, ChlOrine, Fluorme and ChlOrine OXides

S. Siekierski, T. MIOduskl and M Salomon, ScandIUm, Yttrium, Lanthanum and
Lanthanide Nitrates

H. Miyamoto, M Salomon and H. L Clever, Alkaline Earth Metal Halates

A. F. M Barton, Alcohols with Water

E Tomlinson and A. Regosz, Antibiotics· I. ~-Lactam Antibiotics

o Popovych, Tetraphenylborates

C. L. Young, Cumulative Index: Volumes 1-18

A L. Horvath and F. VV. Getzen, Halogenated Benzenes, Toluenes and Phenols with
Water

C. L. Young and P. G T. Fogg, AmmOnia, Ammes, Phosphme, Arsme, Stibme, Silane,
Germane and Stannane m Organic Solvents

T. Mioduski and M. Salomon, ScandIUm, Yttrium, Lanthanum and Lanthanide Halides in
Nonaqueous Solvents

T. P. Dirkse, Copper, Silver, Gold, and Zinc, CadmIUm, Mercury Oxides and Hydroxides

W. Hayduk, Propane, Butane and 2-Methylpropane

C. Hirayama, Z. Galus and C. Guminskl, Metals m Mercury

M. R. Masson, H. D. Lutz and B. Engelen, Sulfltes, Selenltes and Telluntes

H. L Clever and C. L. Young, Methane

H. L. Clever, Mercury m LiqUids, Compressed Gases, Molten Salts and Other Elements

H Miyamoto and M. Salomon, Alkali Metal Halates, AmmOnium Iodate and lodic Acid

Selected Volumes in Preparation

E. Tomlinson, Antibiotics: II. Peptide Antibiotics

H. Miyamoto, Copper and Silver Halates

J. VV. Lorimer, Beryllium, StrontIUm, Barium and Radium Sulfates

H. L. Clever and C. L. Young, Carbon DiOXide

NOTICE TO READERS

Dear Reader

If your library is not already a standing-order customer or subscriber to the Solubility Data Series, may we
recommend that you place a standing order or subscriptIon order to receive immediately upon publication all
new volumes published in this valuable series. Should you find that these volumes no longer serve your needs,
your order can be cancelled at any time without notice.

Robert Maxwtlll
Publisher at Pergamon Press



SOLUBILITY DATA SERIES

Editor-in-Chief
A. S. KERTES

Volume 30

ALKALI METAL HALATES,...
AMMONIUM IODATE AND

IODIC ACID

Volume Editors

HIROSHI MIYAMOTO
Niigata University

Niigata, Japan

Contributors

MARK SALOMON
us Army ET & DL (LABCOM)

Fort Monmouth, NJ, USA

BRUNO SCROSATI
University of Rome

Italy

GABORJANCSO
Hungarian Academy of Sciences

Budapest, Hungary

RAUL HERRERA
OhIO State UniversIty
Columbus, OH, USA

THEODORE P. DIRKSE
Calvin College

Grand Rapids, MI, USA

ANDRZEJ MACZYNSKI ALEXANDER VAN HOOK
PolIsh Academy of SCIences University of Tennessee

Warsaw, Poland Knoxville, TN, USA

MICHELLE C. UCHIYAMA
us Army ET & DL (LABCOMj

Fort Monmouth, NJ, USA

PERGAMON PRESS
OXFORD.· NEW YORK· BEIJING· FRANKFURT
SAO PAULO· SYDNEY· TOKYO· TORONTO



U.K.

U.S.A.

PEOPLE'S REPUBLIC
OF CHINA

FEDERAL REPUBLIC
OF GERMANY

BRAZIL

AUSTRALIA

JAPAN

CANADA

Pergamon Press, Headington Hill Hall,
Oxford OX3 OBW, England

Pergamon Press, Maxwell House, Fairview Park,
Elmsford, New York 10523, U.S.A.

Pergamon Press. Room 4037, Oianmen Hotel. Beijing,
People's Republic of China

Pergamon Press, Hammerweg 6.
0-6242 Kronberg, Federal Republic of Germany

Pergamon Edltora, Rua Eca de Oueiros, 346.
CEP 04011, Para ISO. Sao Paulo, BraZil

Pergamon Press Australia, P.O. Box 544,
Potts Point, N.S.W. 2011, Australia

Pergamon Press, 8th FloW', Matsuoka Central Building,
1-7-1 NlshishlnJuku, Shinjuku-ku. Tokyo 160. Japan

Pergamon Press Canada, SUite No 271,
253 College Street, Toronto, Ontario, Canada M5T 1R5

Copyright © 1987 International Union of Pure and
Applied Chemistry

All Rights Reserved. No part of thiS publication may be
reproduced, stored in a retf/eval system or transmitted
in any form or by any means: electromc, electrostatic,
magnetic tape, mechamcal, photocopying, recording or
otherwise, without permission In Wf/tlng from the
cOPYf/ght holders.

First edition 1987

Library of Congress has cataloged this serial title
as follows:
Solubility data series. - Vol. 1 - Oxford; New York:
Pergamon, c 1979
v.; 28 em.
Separately cataloged and classified in LC before no. 18.
ISSN 0191-5622 - Solubility data series.
1. Solub;lity-Tables-Collected works.
OD543.S6629 541.3'42'05-dc19 85-641351
AACR 2 MARC-S

British Library Cataloguing in Publication Data
Alkali metal halates, ammonium Iodate and lodlC aCid
-(Solubility data series, v. 30)
1 Alkali metal halates-Solubility
2 lodlc aCid-Solubility
3 Ammonium halates-Solubility
I Miyamoto, Hiroshi II Salomon, Mark
III. Scrosall, Bruno IV Selles
546' 38 00165

ISBN 0-08-029210-0

Printed in Great Britain by A. Wheaton & Co. Ltd., Exeter



CONTENTS

Foreword viii

Preface xi

Introduction to the Solubility of Solids in Liquids xv

1. Lithium chlorate

1.1 Evaluation of aqueous systems 1

1.2 Binary aqueous system 11

1.3 Ternary systems 20

1.4 Nonaqueous systems 23

2. Sodium chlorate

2.1 Evaluation of aqueous systems 24

2.2 Binary aqueous system 34

2.3 Ternary systems 37

2.4 More complex systems 82

2.5 Nonaqueous systems 98

3. Potassium chlorate

3.1 Evaluation of aqueous systems 105

3.2 Binary aqueous system 113

3.3 Ternary systems 121

3.4 Nonaqueous systems 157

4. Rubidium chlorate

4.1 Evaluation of aqueous systems 162

4.2 Binary aqueous system 166

4.3 Ternary systems 169

4.4 More complex systems 174

5. Cesium chlorate

5.1 Evaluation of aqueous systems 176

5.2 Binary aqueous system 179

5.3 Ternary systems 182

6. Lithium Bromate

6.1 Evaluation of aqueous systems 184

6.2 Binary aqueous system 188

6.3 Ternary systems 192

6.4 Nonaqueous system 194

7. Sodium Bromate

7.1 Evaluation of aqueous systems 194

7.2 Binary aqueous system 198

7.3 Ternary sys terns 200

7.4 More complex systems 216
./

7.5,. Nonaqueous systems 216
-,,\

'- 8. Potassium bromate,
'\ 8.1 Evaluation of aqueous systems 220

3.2 Binary aqueous system 224

8.3 Ternarv Svstems 228
'J

~

V

"---\



vi Contents

8.4 Nonaqueous systems 254

9. Rubidium Bromate

9.1 Evaluation of aqueous systems

9.2 Binary aqueous system

9.3 Ternary systems

10. Cesium bromate

10.1 Evaluation of aqueous systems

10.2 Binary aqueous system

11. Lithium iodate

11.1 Evaluation of aqueous systems

11.2 Binary aqueous system

11.3 Ternary systems

11.4 More complex systems

11.5 Nonaqueous systems

12. Sodium iodate

12.1 Evaluation of aqueous systems

12.2 Binary aqueous system

12.3 Ternary systems

12.4 Nonaqueous systems

13. Potassium iodate

13.1 Evaluation of aqueous systems

13.2 Binary aqueous system

13.3 Ternary systems

13.4 More complex systems

13.5 Mixed solvents and pure nonaqueous systems

14. Rubidium iodate

14.1 Evaluation of aqueous systems

14.2 Binary aqueous system

14.3 Ternary systems

15. Cesium iodate

15.1 Evaluation of aqueous systems

15.2 Binary aqueous system

15.3 Ternary systems

16. Ammonium iodate

16.1 Evaluation of aqueous systems

16.2 Binary aqueous system

16.3 Ternary systems

17. lodic acid

17.1 Evaluation of aqueous systems

17.2 Binary aqueous system

17.3 Ternary systems

System Index

Registry Number Index

Author Index

258

260

262

263

265

268

276

279

320

328

330

340

343

173

374

383

388

409

411

428

432

435

448

451

454

461

463

464

467

474

475

491

503

506



SOLUBILITY DATA SERIES

Editor-in-Chief

A. S. KERTES
The Hebrew University

Jerusalem, Israel

EDITORIAL BOARD

H. Akaiwa (Japan) K. H. Khoo (Malaysia)
Ch. Balarew (Bulgaria) J. W. Lorimer (Canada)
A. F. M. Barton (Australia) H. Miyamoto (Japan)
K. R. Bullock (USA) A. F. D. de Namor (UK)
H. L. Clever (USA) M. Salomon (USA)
R. Cohen-Adad (France) S. Siekierski (Poland)
J.-J. Counioux (France) A. Szafranski (Poland)
L. H. Gevantman (USA) R. P. T. Tomkins (USA)
H. J. M. Grunbauer (The Netherlands) V. M. Valyashko (USSR)

C. L. Young (Australia)

Managing Editor

P. D. GUJRAL
IUPAC Secretariat, Oxford, UK

INTERNATIONAL UNION OF PURE AND APPLIED CHEMISTRY

IUPAC Secretariat: Bank Court Chambers, 2-3 Pound Way,

Cowley Centre, Oxford OX4 3YF, UK



FOREWORD

If the knowledge is
undigested or simply wrong,

more is not better

How to communicate and disseminate numerical data effectively in chemical
science and technology has been a problem of serlOUS and growing concern to
IUPAC, the International Union of Pure and Applied Chemistry, for the last two
decades. The steadily expanding volume of numerical information, the
formulation of new lnterdisciplinary areas in which chemistry is a partner,
and the links between these and existing traditional subdisciplines in
chemistry, along with an increasing number of users, have been considered as
urgent aspects of the information problem in general, and of the numerical
data problem in particular.

Among the several numerical data projects initiated and operated by
various IUPAC commissions, the Solubility Data Project is probably one of
the most ambltious ones. It is concerned with preparing a comprehensive
critlcal compilation of data on solubilities in all physical systems, of
gases, liquids and solids. Both the basic and applied branches of almost all
scientific dlsclplines require a knowledge of solubilities as a function of
solvent, temperature and pressure. Solubility data are basic to the
fundamental understanding of processes relevant to agronomy, biology,
chemistry, geology and oceanography, medicine and pharmacology, and metallurgy
and materials science. KnOWledge of solUbility is very frequently of great
importance to such diverse practical applications as drug dosage and drug
solUbility in biological flUlds, anesthesiology, corrosion by dissolution of
metals, propertles of glasses, ceramics, concretes and coatings, phase
relatlons in the formation of minerals and alloys, the deposits of minerals
and radioactive fission products from ocean waters, the composition of ground
waters, and the requirements of oxygen and other gases in life support systems.

The widespread relevance of solubility data to many branches and
disciplines of science, medicine, technology and engineering, and the
difficulty of recovering solubility data from the literature, lead to the
proliferation of published data in an ever increasing number of scientific and
technical primary sources. The sheer volume of data has overcome the capacity
of the classical secondary and tertiary services to respond effectively.

While the proportion of secondary services of the review article type is
generally increasing due to the rapid growth of all forms of primary
literature, the review articles become more limited in scope, more
specialized. The disturbing phenomenon is that in some disciplines, certainly
in chemistry, authors are reluctant to treat even those limited-in-scope
reviews exhaustively. There is a trend to preselect the literature, sometimes
under the pretext of reducing it to manageable size. The crucial problem with
such preselection - as far as numerical data are concerned - is that there is
no indication as to whether the material was excluded by design or by a less
than thorough literature search. We are equally concerned that most current
secondary sources, critical in character as they may be, give scant attention
to numerical data.

On the other hand, tertiary sources - handbooks, reference books and other
tabulated and graphical compilations - as they exist today are comprehensive
but, as a rule, uncritical. They usually attempt to cover whole disciplines,
and thus Obviously are superficial in treatment. Since they command a wide
market, we believe that their service to the advancement of science is at
least questionable. Addi tlonally, the change which is ta'· ing t>lace in the
generation of new and diversified numerical data, and the rate at which this
lS done, lS not reflected in an increased third-level service. The emergence
of new tertiary literature sources does not parallel the shift that has
occurred in the primary literature.

viii



AMtI-A·

Foreword

With the status of current secondary and tertiary services being as
bnefly stated above, the innovat1.ve approach of the Solubility Data Project
is that its compilation and critical evaluation work involve consolidation and
reprocessing services when both activities are based on intellectual and
scholarly reworking of information from primary sources. It comprises compact
compilation, rationalization and s1.mplif1.cation, and the fitting of isolated
numerical data into a critically evaluated general framework.

The Solubility Data Project has developed a mechan1.sm which involves a
number of innovations in exploi t1.ng the literature fully, and wh1.ch contains
new elements of a more 1.maginat1.ve approach for transfer of reliable
informat1.on from primary to secondary/tert1.ary sources. The fundamental
trend of the Solubility Data Project is toward integration of secondary and
tertiary services with the objective of producing in-depth critical analysis
and evaluation which are characteristic to secondary services, in a scope as
broad as conventional tertiary services.

Fundamental to the philosophy of the project 1.S the recognition that the
basic element of strength is the active participation of career scientists in
it. Consolidat1.ng primary data, producing a truly critically-evaluated set of
numerical data, and synthesizing data in a meaningful relationship are demands
considered worthy of the efforts of top scientists. Career scientists, who
themselves contnbute to science by their involvement in active scientific
research, are the backbone of the project. The scholarly work is commissioned
to recognized authorities, involving a process of careful selection in the
best tradit1.on of IUPAC. This selection in turn is the key to the quality of
the output. These top experts are expected to view their specific topics
dispassionately, paying equal attention to their own contributions and to
those of their peers. They digest literature data into a coherent story by
weeding out what is wrong from what is believed to be r1.ght. To fulfill this
task, the evaluator must cover all relevant open literature. No reference
1.S excluded by design and every effort 1.S made to detect every bit of relevant
primary source. Poor quality or wrong data are mentioned and explicitly
d1.squalif1.ed as such. In fact, 1.t is only when the reliable data are
presented alongside the unreliable data that proper justice can be done. The
user is bound to have incomparably more confidence in a succinct evaluative
commentary and a comprehensive review w1.th a complete blbliography to both
good and poor data.

It 1.S the standard practice that the treatment of any given solute-solvent
system consists of two essential parts: I. Critical Evaluat1.on and Recommended
Values, and II. Comp1.led Data Sheets.

The Critical Evaluation part gives the following information:

(il a verbal text of evaluation which discusses the numerical
solubility information appearing in the primary sources located in
the literature. The evaluation text concerns primarily the quality
of data after consideration of the purity of the materials and
their characterization, the experimental method employed and the
uncertainties 1.n control of physical parameters, the
reproducibility of the data, the agreement of the worker's results
on accepted test systems with standard values, and finally, the
fitting of data, with sU1.table statistical tests, to mathematical
functions I

(ii) a set of recommended numerical data. Whenever possible, the set of
recommended data includes weighted average and standard deviations,
and a set of smoothing equations derived from the experimental data
endorsed by the evaluator;

(iii) a graph1.cal plot of recommended data.

The Compilation part consists of data sheets of the best experimental data
in the primary literature. Generally speaking, such independent data sheets
are given only to the best and endorsed data covering the known range of
experimental parameters. Data sheets based on primary sources where the data
are of a lower precis1.on are given only when no better data are available.
Experimental data with a precision poorer than considered acceptable are
reproduced in the form of data sheets when they are the only known data for a
particular system. Such data are considered to be still sui table for some
applications, and their presence in the compilation should alert researchers
to areas that need more work.

ix



x Foreword

The typical data sheet carries the following information:

(i)

( iil

(iii)

(iv)
(v)

components - definition of the system - their names, formulas and
Chemical Abstracts reglstry numbers;
reference to the primary source where the numerical information is
reported. In cases when the primary source is a less common
periodical or a report document, published though of limited
avallability, abstract references are also given;
experlmental variables;
identiflcation of the compiler;
expenmental values as they appear in the primary source.
Whenever available, the- data may be given both in tabular and
graphical form. If auxiliary information is available, the
experimental data are converted also to SI units by the compiler.

Under the general heading of Auxiliary Information, the essential
experlmental details are summarized:

(vi)

(vil)
(Vlli!

(ix)
(x)

experimental method used for the generation of data;
type of apparatus and procedure employed;
source and purity of materials;
estlmated error;
references relevant to the generation of experimental data as
cited in the primary source.

This new approach to numerical data presentation, formulated at the
initiation of the project and perfected as experience has accumulated, has
been strongly influenced by the diversity of background of those whom we are
supposed to serve. We thus deemed it right to preface the
evaluatlon/compllation sheets in each volume with a detailed discussion of the
principles of the accurate determination of relevant solubility data and
related thermodynamic information.

Finally, the role of education is more than corollary to the efforts we
are seeking. The scientific standards advocated here are necessary to
strengthen science and technology, and should be regarded as a major effort in
the training and formation of the next generation of scientists and
engineers. Specifically, we believe that there is going to be an impact of
our project on scientific-communication practices. The quallty of
consolidation adopted by this program offers down-to-earth gUidelines,
concrete examples which are bound to make primary publication services more
responsive than ever before to the needs of users. The self-regulatory
message to sClentists of the early 1970s to refrain from unnecessary
publication has not achieved much. A good fraction of the literature is still
cluttered with poor-quality articles. The Weinberg report (in 'Reader in
Science Information', ed. J. Sherrod and A. Hodina, Microcard Editions Books,
Indian Head, Inc., 1973, p. 292) states that 'admonition to authors to
restrain themselves from premature, unnecessary pUblication can have little
effect unless the climate of the entire technical and scholarly community
encourages restraint ••• ' We think that projects of this kind translate the
cllmate into operational terms by exerting pressure on authors to avoid
submitting low-grade material. The type of our output, we hope, will
encourage attention to quality as authors will increasingly realize that their
work will not be suited for permanent retrievability unless it meets the
standards adopted in thlS project. It should help to dispel confusion in the
mlnds of many authors of what represents a permanently useful bit of
information of an archival value, and what does not.

If we succeed in that aim, even partially, we have then done our share in
protecting the scientific community from unwanted and irrelevant, wrong
numerical information.

A. S. Rertes



PREFACE

The present volume is the second of four volumes planned for inorganic metal halates.
The first, on ALKALINE EARTH METAL HALATES, was published in 1983 (1), and two more
volumes, on copper and silver halates, and on transition and rare earth metal halates are
in course of preparation.

The alkali and alkaline earth metal halates have an important place in the history
of both theoretical and practical analytical chemistry. In 1848, Berthelot, in France,
described the use of potassium iodate as a standard titrant for the determination of
iodide, and the well established method for determining phenol with excess bromate
bromine reagent in acid solution was first described by Knop in 1845, and further develop
ed by Koppeschaar in 1875. Important practical applications of halate chemistry include
their use in pyrotechnics, and in the paper pulp industry for the generation of chloric
dioxide blanching agent.

In spite of the long history on the chemistry of alkali metal halates, the reader
will discover that there are still considerable uncertainties in the nature of solid
phases and transition temperatures for a number of systems: e.g. we can cite the binary
systems LiI03 - HZO and HI03 - HZO. Hopefully, this volume will serve as a guide for
future studies on these systems.

The literature of the solubilities of alkali metal halates was covered through the
first half of 1984, and we believe this survey to be complete. In a few instances,
relevant papers were not compiled since it was not possible to obtain either reprints or
other reproductions of the original publication. We were, for example, unable to obtain
the paper in Ref. (Z), and this publication was omitted from this volume. A number of
publications were not compiled or referred to in the critical evaluations for a variety
of reasons. In Ref. (3), KCl03 was stated to be "appreciably soluble" in liquid SOZ, and
in Ref. (4) only partial phase diagrams were given for several ternary NaCl03 systems
with no numerical solubility data. Some publications dealing with solubilities in non
aqueous solvents were not compiled as the authors stated various alkali metal halates
were "insoluble" (5-7) without providing numerical information.

To arrive at either ~eQommended or tent~ve solubility values, we generally applied
a statistical treatment similar to that recommended by Cohen-Adad (8) based on the
thermodynamic treatment of saturated solutions and their equilibrated solid phases (8-10)
as discussed in the INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS found in this
volume. These thermodynamic treatments show that for binary systems, solubilities over
the complete range of ice as the solid phase to the melting of the pure solute can be
expressed by

Y = A/(T/K) + B fn (T/K) + C + D(T/K) [1]

[Z]

The complex Y term in eq. [1] takes different forms depending upon the concentration
units employed. In the present volume, the evaluators have analyzed solubilities based
on mole fraction and mass units, and in terms of mole fraction units, the complex Y term
(called Yx throughout this volume) is given by (8-10).

Yx - In { Xv(l-x)r(v + r)v+r/ ( rr(l + x)v+r) }

where r is the solvation number in the solid phase, v is the number of ions produced
upon dissolution, and X is the mole fraction solubility. When sufficient data were
available, the evaluators used eq. [Z] in a four parameter fit to eq. [1]: note that for
the ice polytherm, v = ° and r = 1.

For solubilities expressed in mol kg- l units, the evaluators used a simpler form of
Y referred to as Ym throughout this volume. Ym is given by (see 8-11 and the INTRODUC
TION to this volume):

Ym = fn (m/rna) - rH(m - mO) [3]

where r is the solvation number of the solid, m is the molality of the saturated
solution, rna is an arbitrarily selected reference molality (usually the molality at 298
K), and H is the molar mass of the solvent. When fitting the Ym terms to eq. [1], the
evaluators generally used a three parameter fit (i.e. the constants A, Band C were
evaluated) •



xii Preface

In fitting the solubility data for binary systems to the smoothing eq. [1], the
evaluators rejected a number of data points based on the deviation from the standard
error of estimate, a: that is, when the difference between calculated and observed
solubilities exceeded 2a, the data point was rejected. For mole fraction solubilities,
the standard error of estimate, ax is defined by:

I ~( )/(N _ 4)} 1/2
U x - \ L Xobsd - Xcalcd [4]

where N is the number of data points associated with the particular polytherm being
considered. A similar relation exists for the standard error of estimate for mol kg-l

solubilities, am' but the evaluators used (N - 3) in the denominator since Ym values were
fitted to a three constant smoothing equation. In addition to reporting the standard
errors ax and am, the evaluators also reported the standard errors for the Y terms (Yx
and Ym), denoted simply as ay in the evaluations.

For convenience of the users, the evaluators have prepared two computer programs
written in BASIC to calculate the solubilities at any temperature. The programs called
"CALC-X" and "CALC-M" are given on the pages following the references. Note that the
user is requested to enter an initial estimate of the solubility to start the calculations.
Since the Newton-Raphson iteration method is used, the user should be aware that a very
poor initial estimate of the solubility may result in convergence at an incorrect answer.
Finally, we should like to point out that both programs use double precision in the calcu
lations (statement number 20 in both programs: DEFDBL A-H, O-Z). Using IBM-PC or compat
ibles with ~ffi-BASIC, double precision is required to give at least 8-bit numerical preci
sion.

Although an attempt has been made to locate all publications on the system under
consideration through the first half of 1984, some omissions may have occnrred. The
editors will therefore be grateful to readers who will bring these omissions to their
attention.

The editors would like to acknowledge the cooperation of the American Chemical
Society and VAAP, the copyright agency of the USSR, for their permission to reproduce
phase diagrams from their publications.

The editors gratefully acknowledge the advice and comments from members of IUPAC
Commission V.8 (the Commission on Solubility Data), and in particular to Professors H. L.
Clever, R. Cohen-Adad, J. W. Lorimer, and A. S. Kertes. We are also grateful to Dr. K.
Loening of the Chemical Abstracts Service for providing Registry Numbers for numerous
compounds.

One of us (H.M.) would also like to acknowledge the hospitality of Prof. H. L. Clever
during his stay at the Solubility Research and Information Center at Emory University in
Atlanta, GA, USA (1981-1982), and to Profs. Hideo Akaiwa (Gunma University) and Michihiro
Fujii (Niigata University) for valuable comments and suggestions. We would also like to
thank Ms. Karen Salomon for her help in translations. Finally the editors would like to
thank Mrs. Shikako Miyamoto for her assistance with the tedious calculations of converting
experimental solubility data in mass % units to S.I. units.
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CALC_M
DEFDBL A-H,O-Z
, PROGRAM TO CALCULATE mol/kg SOLUBILITIES FOR A SPECIFIED TEMPERATURE

BASED ON THE SMOOTHING EQUATION GIVEN IN THE PREFACE

I:

",MLIMSOLUBILITIES:

",A
" ,B
u,e

"FOR CALCULATION No. ";1
"T/K - ";T;" or tiC - ";T-273.15
"SOLUBILITY - ";MNEW;" mol/kg"

"MOLAR MASS OF SOLVENT - ",W
"SOLVATION NUMBER OF SOLID PHASE - ",R
"REFERENCE MOLALITY - ",MO
"CHOOSE ITERATION LIMIT FOR CALCD mol/kg

"CONSTANT A 
"CONSTANT B 
"CONSTANT C -

10
20
30
40
50
60 DIM G$[801
70 PRINT "ENTER PROBLEM IDENTIFYING INFORMATION"
80 INPUT G$
90 PRINT
100 PRINT "ENTER CONSTANTS IN Y - A/T + B log(T) + C "
110 PRINT
120 INPUT
130 INPUT
140 INPUT
150 PRINT
160 PRINT "ENTER DATA TO IDENTIFY THE POLYTHERM"
170 PRINT
180 INPUT
190 INPUT
200 INPUT
210 INPUT
220 PRINT
230 LPRINT
240 LPRINT G$
250 LPRINT "CONSTANT A - ";A
260 LPRINT "CONSTANT B - ";B
270 LPRINT "CONSTANT C - ";C
280 LPRINT "MOLAR MASS OF SOLVENT - ";W
290 LPRINT "SOLVATION NUMBER - ";R
300 LPRINT "REFERENCE MOLALITY - ";MO
310 LPRINT "CONVERGERNCE LIMIT SET AT "; MLIM
320 LPRINT
330 '
340' START CALCULATIONS
350 '
360 I - 0
370 PRINT "ENTER TEMP AND AN INITIAL GUESS FOR THE MOLALITY"
380 INPUT "T/K _ " ,T
390 INPUT "GUESS FOR THE MOLALITY IS: ",MSTART
400 I - I + 1
410 '
420' NEWTON-RAPHSON ITERATION
430 '
440 FO - A/T + B*LOG(T) + C + LOG(MO/MSTART) + R*W*(MSTART - MO)/1000
450 Fl - R*W/I000 • I/MSTART
460 MNEW - MSTART - FO/Fl
470 IF ABS(MSTART - MNEW) < MLIM THEN 500
480 MSTART - MNEW
490 GOTO 440
500 PRINT
510 PRINT "FOR T/K - ";T;" , SOLUBILITY (mol/kg) - ";MNEW
520 PRINT
530 LPRINT
540 LPRINT
550 LPRINT
560 LPRINT
570 LPRINT
580 PRINT "DO yOU WANT TO CALCULATE A NEW SOLUBILITY AT A NEW TEMPERATURE?"
590 INPUT "Efi'TER YIN: ",C$
600 IF C$ - "yo OR C$ - "y" THEN 370
610 END
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10 REM CALC X
20 DEFDBL A:H, O-Z
30 REM PROGRAM TO CALCULATE MOLE FRACTION SOLUBILITIES AT A GIVEN TEMP
40 REM BASED ON THE SMOOTHING EQUATION GIVEN IN THE PREFACE
50 DIM G$[80] , C(4)
60 REM
70 PRINT"READ PROBLEM IDENTIFYING INFORMATION (80 CHARACTERS MAX)"
80 INPUT G$
90 PRINT
100 INPUT"ENTER NUMB OF CONSTANTS IN SMOOTHING EQN (3 CONSTANTS MIN): ",NC
110 IF NC - 3 THEN C(4) - 0
120 PRINT
130 FOR I - 1 TO NC
140 PRINT"ENTER VALUE OF CONSTANT NUMBER ";1
150 INPUT C(I)
160 NEXT I
170 PRINT
180 PRINT"ENTER DATA IDENTIFYING THE POLYTHERM"
190 PRINT"NOTE THAT FOR THE ICE POLYTHERM, R - 1 and V - 0"
200 PRINT"WHERE R - SOLID PHASE SOLVATION NUMBER AND V - NUMBER OF IONS"
210 PRINT
220 INPUT"ENTER SOLVATION NUMBER R: ",R
230 INPUT"ENTER NUMBER OF IONS V: ",V
240 PRINT
250 PRINT"CHOOSE THE ITERATION LIMIT FOR CALCD MOLE FRACTION SOLUBILITY"
260 INPUT"ENTER ITERATION LIMIT: ",XLIM
270 PRINT
280 LPRINT G$
290 LPRINT
300 LPRINT"SOLVATION NUMBER R - ";R
310 LPRINT"NUMBER OF IONS V - ";V
320 LPRINT
330 LPRINT "CONVERGENCE LIMIT FOR MOLE FRACTION SOLUBILITY SET AT ";XLIM
340 LPRINT
350 FOR I - 1 TO NC
360 LPRINT"CONSTANT C(";I;") - ";C(I)
370 NEXT I
380 R1 - R + V
390 REM
400 PRINT
410 INPUT"ENTER TEMPERATURE IN DEGREES C: ",TC
420 TK - TC + 273.15
430 NITER - 0
440 INPUT"ENTER AN APPROXIMATE VALUE FOR MOLE FRACTION SOLUBILITY: ",Y
450 IF R - 0 THEN R2 - 1
460 IF R - 0 THEN 480
470 R2 - R"R
480 Y3 - C(l)/TK + C(2) * LOG(TK) + C(3) + C(4)*TK
490 REM
500 REM ITERATION BY NEWTWON-RAPHSON METHOD
510 REM
520 Y5 - R2*EXP(Y3)/R1"R1
530 FO - Y"V*(1_Y)"R/(1+Y)"R1 - Y5
540 NITER - NITER + 1
550 P1 - (1 + Y)"R1
560 P2 - -R*y"V*(1-y)"(R-1) + V*y"(V-1)*(1-y)"R
570 P3 - -y"V*(l-Y)"R * R1 * (1+Y),,(R1_1)
580 F1 - (P1 * P2 + P3)/(1 + Y)"2
590 Y6 - Y - FO/F1
600 IF ABS (Y6 - Y) < XLIM THEN 630
610 Y - Y6
620 GOTO 530
630 LPRINT
640 LPRINT"FOR t - ";TC;" deg C, or T - ";TK;" K"
650 LPRINT"CALCD MOL FRACTION SOLUBILITY - ";Y
660 PRINT
670 PRINT"FOR t - ";TC;" deg C, or T - ";TK;" K"
680 PRINT"FOR ";NITER;" ITERATIONS"
690 PRINT"CALCD MOL FRACTION SOLUBILITY - ";Y
700 PRINT
710 PRINT"DO YOU WANT TO CALCULATE ANOTHER SOLUBILITY FOR A NEW TEMPERATURE?"
720 INPUT"ENTER YIN: ",C$
730 IF C$ - "Y" OR C$ - "y" THEN 410
740 END



INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS

Nature of the ProJect

The Solubillty Data Project (SDP) has as ltS alm a comprehensive search
of the Ilterature for solubilltles of gases, llqUlds, and solids ln
llquids or SOllds. Data of sUltable preclslon are complIed on data sheets
in a unlform format. The data for each system are evaluated, and where
data from dlfferent sources agree sufflclently, recommended values are
proposed. The evaluatlon sheets, recommended values, and complIed data
sheets are published on consecutive pages.

Definitions

A mixture (1, 2) describes a gaseous, liquld, or SOlld phase contalnlng
more than one substance, when the substances are all treated ln the same
way.

A solutlon (1, 2) descrlbes a llqUld or solid phase containlng more than
one substance, when for convenlence one of the sUbstances, WhlCh lS called
the solvent, and may itself be a mlxture, lS treated dlfferently than the
other substances, which are called solutes. If the sum of the mole
fractlons of the solutes lS small compared to unlty, the Solutlon lS
called a dIlute solutIon.

The solubIlIty of a substance a 1S the relat1ve proport10n of a (or a
substance related chem1cally to a) 1n a mlxture wh1ch 1S saturated w1th
respect to solid a at a specif1ed temperature and pressure. Saturated
imp11es the eX1stence of equ111brlum wlth respect to the processes of
dlSSolut10n and precipitat10n. the equ111br1um may be stable or meta
stable. The solubi11ty of a substance 1n metastable equ111brium 1S
usually greater than that of the correspondlng substance in stable
equliibrium. (Str1ctly speak1ng, 1t 1S the act1v1ty of the substance 1n
metastable equ111brium that 1S greater.) Care must be taken to
d1st1nguish true metastab111ty from supersaturat10n, where equ11ibrium
does not eX1st.

E1ther point of view, mixture or solution, may be taken 1n descr1b1ng
solUbility. The two pOInts of view f1nd the1r express10n 1n the
quantities used as measures of solub111ty and 1n the reference states
used for def1nIt1on of actlvltles, act1vlty coefflcients and osmotlc
coefflclents.

The quallfying phrase "substance related chem1cally to a" requires
comment. The compositlon of the saturated m1xture (or solut10n) can be
descrlbed ln terms of any sUltable set of thermodynamIc components. Thus,
the solubIlity of a salt hydrate ln water 1S usually gIven as the relatlve
proportlon of anhydrous salt 1n SolutIon, rather than the relatlve
proportlons of hydrated salt and water.

QuantItIes Used as Measures of Solubility

1. Mole fractIon of substance a, xa:

c
xa = nBI r: ns

5"1
[1]

where ns is the amount of substance of 5, and c is the number of d1st1nct
substances present (often the number of thermodynamIc components ln the
system). Mole per cent of B is 100 xa.

2. Mass fraction of substance B, wa:

I C ,
wB .. mB I r: ms

5=1
[2]

where ms ' is the mass of substance 5. Mass per cent is 100 wB. The
equivalent terms weIght fractIon and weIght per cent are not used.

3. Solute mole (mass) fractIon of solute a (3, 4):

xa,B

wa,B

c'
mBI r: ms

S"l

. c' .
mB I r: ms

5"1

c'
xBI r: Xs

a-=l

c'
wal r: Ws

5-=1

xv

[3 ]

[3a]
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where the summat10n 1S over the solutes only. For the solvent A, xS,A
xA/(l - xA), wS,A: wA/(l - wA)' These quant1t1es are called JAnecke
mole (mass) fractIons 1n many papers.

4. MolalIty of solute B (1, 2) 1n a solvent A:

mB : nB/nA MA SI base units: mol kg- I [4]

where MA 1S the molar mass of the solvent.

5. ConcentratIon of solute B (1, 2) in a Solut10n of volume V:

cB = [B] ... nBIV SI base unIts: mol m- J [5 ]

The symbol cB 1S preferred to [B), but both are used. The terms molarIty
and molar are not used.

Mole and mass fract10ns are appropriate to e1ther the m1xture or the
Solut10n p01nt of V1ew. The other quant1t1es are appropr1ate to the
Solut10n p01nt of V1ew only. ConverS10ns among these quantit1es can be
carr led out uS1ng the equat10ns glven 1n Table 1-1 follow1ng th1S
Introduct10n. Other useful quant1t1es w111 be def1ned 1n the prefaces to
1nd1vIdual volumes or on spec1f1c data sheets.

In add1t10n to the quant1t1es def1ned above, the follow1ng are useful
in converSIons between concentrat10ns and other quantIties.

6. DenSIty: p = mlV SI base un1ts: kg m- J [6]

7. RelatIve denSIty: d; the rat10 of the dens1ty of a m1xture to the
dens1ty of a reference substance undef cond1t10ns Wh1Ch must be
spec1f1ed for both (1). The symbol d t 'W111 be used for the dens1ty of a
mixture at toC, 1 bar div1ded by the density of water at t'oc, 1 bar. (In
some cases 1 atm = 101.325 kPa 1S used 1nstead of 1 bar = 100 kPa.)

8. A note on nomenclature. The above def1nit10ns use the nomenclature
of the IUPAC Green Book (1), 1n Wh1Ch a solute 1S called B and a solvent A
In comp11at10ns and evaluations, the first-named component (component 1)
1S the solute, and the second (component 2 for a two-component system) 1S
the solvent. The reader should bear these d1st1nctions in nomenclature 1n
m1nd when comparIng nomenclature and theoret1cal equat10ns gIven 1n this
IntroductIon WIth equat10ns and nomenclature used on the evaluat10n and
compilatIon sheets.

ThermodynamICS of SolubIlIty

The prIncipal alms of the Solubility Data ProJect are the tabulat10n
and evaluation of: (a) solubil1t1es as defined above; (b) the nature of
the saturating phase. Thermodynam1c analySIS of solubility phenomena
has two aims: (a) to prOVide a ratIonal bas1s for the construct10n of
funct10ns to represent solubIlity data; (b) to enable thermodynam1c
quantItIes to be extracted from solub111ty data. Both these are
d1fflcult to achIeve 1n many cases because of a lack of experImental or
theoretIcal Informat10n concern1ng actlv1ty coeffICIents. Where
thermodynamic quantItIes can be found, they are not evaluated critIcally,
SInce thIS task would Involve crlt1cal evaluat10n of a large body of
data that is not d1rectly relevant to solub11ity. The following
1S an outline of the prInCIpal thermodynamIC relatIons encountered In
discussions of solubILIty. For more extenSIve diSCUSSIons and references,
see books on thermodynamICS, e.g., (5-12).

ACtIvity CoeffICIents (1)

(a) Mixtures. The actIVIty coefficient fB of a substance B IS given
by

[7]

where ~B* IS the chemical potentIal of pure B at the same temperature and
pressure. For any substance B 1n the m1xture,

[8]

(b) SolutIons.

(1) Solute B. The molal act1v1ty coeff1c1ent ~B 1S glven by

RT In(~BmB) : ~B - (~B - RT In mB)m [9]

where the superscrIpt
solute B,

Ind1cates an 1nfin1tely d11ute Solut10n. For any

1 [10]
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ACt1vity coeff1c1ents Ya connected with concentrations ca, and fx,a
(called the rat10nal actIvity coefficient) connected w1th mole fractions
xa are defined 1n analogous ways. The relat10ns among them are (1, 9),
where p* is the density of the pure solvent:

[12)

[ 11]

[13)+ !:Msms )')'B/p
B

B ~ Cv~v-, the activ1ty on the molal1ty

[p + L(MA - Ms)cs]YB/P*
s

(p - l:MsCs)YB/P*
s

l)XB)/P ~ p*(lYB

'Ya (1 - Lxs)Fx,a
s

p*fx B[l + L(Ms/MA -, s

For an electrolyte solute

scale is replaced by (9)

'Yama "' 'Yi;vmavQv [14]

where v = v+ + V_, Q = (v+v+V_V-)l/V, and 'Y± is the mean ionic activity
coefflcient on the molality scale. A sim11ar relation holds for the
concentrat10n activity, YBcB. For the mole fractional actlvity,

fx,aXB Q vf±vx±v [15)

where x± = (X+x_)l/V. The quant1t1es x+ and x_ are the ion1c mole
fractions (9), which are

where Vs is the sum of the stoichiometric coeff1cients for the ions in a
salt with mole fract10n xs. Note that the mole fraction of solvent 1S now

[17]

so that
XA' + LVsXs ~ 1 [18)

s
The relat10ns among the various mean ion1c activ1ty coeffic1ents are:

[19 ]

(1 - Lxs)f±
'Y± = s1 + t(vs l)xs

B

(p - !:Mscs)Y±/P*
s

[20)

y± =
p*[l + L(Ms/MA - l)xs)f±

s [21J

(11) Solvent, A:

The osmotic coeffIcient, ~ , of a solvent A is defined as (1):

~ (~A* - ~A)/RT MA LIDs [22)
s

where ~A* is the chemical potential of the pure solvent.

The ratIonal osmotic coefficIent, ~x' is def1ned as (1):

~x "' (~A - ~A*)/RTlnxA = ~MA LIDs/ln(l + MA LIDs) [23]
B s

The activ1ty, aA, or the activity coeff1cient, fA' is sometimes used
for the solvent rather than the osmot1c coeffic1ent. The act1vity
coeffic1ent lS def1ned relative to pure A, just as ~or a mixture.

For a mixed solvent, the molar mass in the above equations 1s replaced
by the average molar mass: i.e., for a two-component solvent with
components J, K, MA becomes

MA = MJ + (MK - MJ)xv,K [24)
where xv,K is the solvent mole fract10n of component K.

The osmotic coeff1cient is related directly to the vapor pressure, p,
of a Solut10n in equ111br1um with vapor contain1ng A only by (12, p.306):

~MALvsms = - In(p/PA*) + (V~ A - BAA)(P - PA*)/RT [25)
s '

where PA*' V~,A are the vapor pressure and molar volume of pure solvent
A, and BAA lS the second v1r1al coeffic1ent of the vapor.
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The Liquid Phase

A general thermodynamIc differentIal equatIon WhIch gives solubIlIty
as a functIon of temperature, pressure and composition can be derIved.
The approach is simIlar to that of KIrkwood and Oppenheim (7); see also
(11, 12). ConsIder a SOlId mIxture contaInIng c thermodynamIc components
1. The Glbbs-Duhem equatIon for thIS mIxture IS:

[26]

A liquid mixture in equilIbrIum with this solid phase contains c' thermo
dynamic components 1, where c' ~ c. The Gibbs-Duhem equation for the
lIqUId mlxtu~e IS:

Subtract [26] from [27] and use the equatIon

[28]

and the Gibbs-Duhem equatIon at constant temperature and pressure:

(29)

The resulting equatIon IS:
c • C I

RT r: Xi (dlna1)T p ~ r: xi (HI
~~l ' l~l

where

[30)

[ 31)

is the enthalpy of transfer of component 1 from the solid to the lIquid
phase at a gIven temperature, pressure and compositIon, wIth Hi and Sl
the partial molar enthalpy and entropy of component i.

Use of the equatIons

and
-RT2(alnat/aT)x,p

RT(alnai/ap)X,T

[32)

[33)

where superscrIpt 0 IndIcates an arbitrary reference state gIves:

[34)

where

dlnai [35)

The terms InvolvIng enthalples and volumes In the SOlId phase can be
written as:

[36]

With eqn (36), the fInal general solubility equation may then be written:

Note that those components WhICh are not present in both phases do not
appear in the solubIlIty equatIon. However, they do affect the solubility
through theIr effect on the actIvitIes of the solutes.

Several applIcatIons of eqn (37) (all wIth pressure held constant) WIll
be discussed below. Other cases will be dIscussed In IndIvIdual
evaluatIons.

(a) Solubil1ty as a funct10n of temperature.

Consider a binary SOlId compound AnB In a single solvent A. There is
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no fundamental thermodynam~c dist~nct~on between a b~nary compound of A
and B wh~ch d~ssoc~ates completely or part~ally on melt~ng and a sol~d

m~xture of A and B: the b~nary compound can be regarded as a sol~d m~xture

of constant composition. Thus, with C = 2, XA' = n/(n + 1),
XB' = l/(n + 1), eqn [37) becomes:

dln(aAnaB) ~ -~HABOd(l/RT) [38)

where
[39)

~s the molar enthalpy of melt~ng and d~ssoc~ation of pure sol~d AnB to
form A and B 1n the1r reference states. [ntegrat1on between T and To,
the melt1ng point of the pure b1nary compound AnB, glves:

l'

- St.HABOd(l/RT)
To

[40]

(1) Non-electrolytes

[n eqn [32], 1ntroduce the pure llqU1ds as reference states. Then,
uS1ng a simple f1rst-order dependence of t.HAB* on temperature, and
assuming that the act1v1t1ty coeff1c1ents conform to those for a slmple
m1xture (6):

[ 41]

then, 1f w 1S independent of temperature, eqn [32] and [33] glve:

where

[42)

(43)

+ t.~p* In(T/T*) - ~{ XA
2

T + nXB
2

- (n +nl)T*}

where ~Cp* ~s the change in molar heat capacity accompany~ng fus~on plus
decompos~t~on of the pure compound to pure liqu~d A and B at temperature
T*, iassumed here to be independent of temperature and compos~tion), and
t.HAB is the correspond~ng change ~n enthalpy at T ~ T*. Equatlon [42)
has the general form:

If the solid conta1ns only component B, then n = 0 ~n eqn [42) to (44).

If the lnfinite dilut~on reference state ~s used, then:

RT lnfx,B = W(XA 2 - 1) [45]

(46]

and [39] becomes

t.HAam = nHA* + Ham -(n + l)Hs *

where t.HABm
~s the enthalpy of melt~ng and d~ssoc~at~on of sol~d compound

AnB to the infinitely dilute reference state of solute B in solvent A: HA*
and HBm are the part~al molar enthalp~es of the solute and solvent at
~nf~n~te d~lution. Clearly, the integral of eqn [32) w~ll have the same
form as eqn [35), with t.HABm replac~nB t.HAB*' t.cp

m replaclng t.Cp*, and
XA 2 - 1 replac~ng XA 2 1n the last term.

See (5) and (11) for appl1cations of these equations to exper~mental

data.

(li) Electrolytes

(a) Mole fract~on scale

If the 11qU~d phase is an aqueous electrolyte Solut10n, and the
solid ~s a salt hydrate, the above treatment needs Sllght mod~f~cat10n.

US1ng rat~onal mean activ~ty coeff1c~ents, eqn (34) becomes:
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{
6H * - T*6C *}{ II}_ AS P _ ___

R T ~r~

6Cp*
+ -R- In(T/T*)

[47]

where superscrIpt * IndIcates the pure salt hydrate. If It IS assumed
that the activity coefficIents follow the same temperature dependence as
the rIght-hand sIde of eqn [47] (13-16), the thermochemical quantItIes on
the rIght-hand SIde of eqn [47] are not rigorous thermodynamic enthalpies
and heat capacItIes, but are apparent quantIties only. Data on activity
coeffIcIents (9) in concentrated SolutIons Indicate that the terms
InvolvIng these quantIties are not neglIgible. and theIr dependence on
temperature and compOSItion along the solubILIty-temperature curve is a
subJect of current research.

A SImIlar equation (With v ~ 2 and without the heat capacity terms or
actIvity coeffIcIents) has been used to fIt solubILIty data for some
MOH-H20 systems, where M IS an alkalI metal (13): enthalpy values obtained
agreed well wIth known values. The full equatIon has been deduced by
another method In (14) and applIed to MC1 2 -H 2 0 systems In (14) and (IS).
For a summary of the use of equatIon [47] and sImilar equatIons, see (14).

(2) Molality scale

SubstitutIon of the mean actIvIties on the molalIty scale In eqn [40]
gives:

{
,,±mB }_

vln ----- v(mB/mB* - 1) - v{mB(~ - l)/mB* - ~* + I}
* *":1: mB [48)

"" G(T)

where G(T) is the same as in eqn [47], mB* = l/nMA is the molality of the
anhydrous salt In the pure salt hydrate and ":1: and ~ are the mean actIvIty
coefficIent and the osmotIc coeffIcIent, respectively. Use of the osmotic
coeffIcIent for the activIty of the solvent leads, therefore, to an
equatIon that has a dIfferent appearance to [47]: the content IS
IdentIcal. However, whIle eqn [47] can be used over the whole range of
compOSItion (0 ~ xB ~ 1), the molalIty In eqn [48] becomes InfInite at XB
= 1: use of eqn [48] is therefore confined to solutions sufficiently
dilute that the molalIty is a useful measure of compositIon. The
essentials of eqn [48] were deduced by Williamson (17): however, the form
used here appears fIrst in the SolubIlIty Data Series. For typical
applIcatIons (where actIVIty and osmotic coeffIcients are not considered
explIcitly, so that the enthalples and heat capacitIes are apparent
values, as explaIned above). see (18).

The above analysis shows clearly that a rational thermodynamIc basis
exists for functional representation of solubility-temperature curves in
two-component systems, but may be diffIcult to apply because of lack of
experImental or theoretical knowledge of activity coeffICIents and partial
molar enthalples. Other phenomena which are related ultimately to the
stOIchiometric actIVIty coefficients and WhICh complIcate Interpretation
Include Ion paIrIng, formatIon of complex Ions, and hydrolySIS. SImIlar
conSIderatIons hold for the varIatIon of solubilIty with pressure, except
that the effects are relatIvely smaller at the pressures used in many
InvestIgatIons of solubilIty (5).

(b) Solubility as a function of composition.

At constant temperature and pressure, the chemical potential of a
saturating SOlId phase IS constant:

*~AnB - ~AnB(sln) - n~A + ~B [49)

(n~A* + v+~+m + v_~_m) + nRT InfAxA

+ vRT In(":l:m:l:Q)

for a salt hydrate AnB which dIssociates to water (A), and a salt (B), one
mole of WhICh ionIzes to gIve v+ cations and v_ anIons in a SolutIon In
WhIch other substances (Ionized or not) may be present. If the saturated
solutIon IS suffIcIently dIlute. fA - xA 1. and the quantIty Ks In

6~ (v+~+m + v_~_m + n~A* - ~AB*)

-RT In Ks
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~ -vRT In(Q7±mB) [50]

1S called the solubil1ty product of the salt. (It should be noted that it
is not customary to extend th1S def1n1t10n to hydrated salts, but there is
no reason why they should be excluded.) Values of the solub111ty product
are often glven on mole fraction or concentrat10n scales. In d11ute
solutions, the theoret1cal behav10ur of the act1v1ty coeff1c1ents as a
funct10n of 10n1C strength 1S often suff1c1ently well known that rel1able
extrapolat10ns to inf1n1te dilut10n can be made, and values of Ks can be
determined. In more concentrated Solut10ns, the same problems w1th
activ1ty coefficients that were outlined 1n the section on variat10n of
solubil1ty w1th temperature still occur. If these compl1cat10ns do not
arise, the solubility of a hydrate salt CvAv'nH20 in the presence of
other solutes 1S glven by eqn [50] as

v In{mB/mB(O)} ~ -vln{~±/~±(O)} - n In{aA/aA(O)} [51]

where aA 1S the activ1ty of water in the saturated solution, rna lS the
molallty of the salt ln the saturated Solutlon, and (0) lndlcates
absence of other solutes. Simllar conslderatlons hold for non
electrolytes.

Consideratlon of con~lex mixed llgand equllibrla ln the Solut10n phase
are also frequently of importance ln the interpretat10n of solub11ity
equillbrla. For nomenclature connected w1th these equ11ibr1a (and
solubillty equlllbr1a as well), see (19, 20).

The Solid Phase

The defln1t10n of solubll1ty permlts the occurrence of a slngle SOlld
phase WhlCh may be a pure anhydrous compound, a salt hydrate, a non
stoichiometrlc compound, or a SOlld mixture (or SOlld solution, or
"mlxed crystals"), and may be stable or metastable. As well, any
number of solid phases cons1stent w1th the requ1rements of the phase
rule may be present. Metastable SOlld phases are of wldespread
occurrence, and may appear as polymorphlc (or allotroplc) forms or
crystal solvates whose rate of translt10n to more stable forms lS very
slow. Surface heterogenelty may also glve rlse to metastablllty, elther
when one SOlld preclp1tates on the surface of another, or 1f the Slze of
the SOlld partlcles 1S sufflclently small that surface effects become
1mportant. In elther case, the solid lS not 1n stable equlllbr1um
with the solution. See (21) for the modern formulation of the effect of
particle size on solubll1ty. The stab111ty of a SOlld may also be
affected by the atmosphere 1n WhlCh the system lS equillbrated.

Many of these phenomena requ1re very careful, and often prolonged,
equilibration for their investigation and el1minatlon. A very general
analyt1cal method, the "wet residues" method of Schrelnemakers (22),
1S often used to lnvestigate the compos1tlon of SOlld phases ln
eqUillbrium with salt Solutlons. ThlS method has been revlewed in (23),
where [see also (24)] least-squares methods for evaluat1ng the composltlon
of the SOlld phase from wet resldue data (or inltial composltlon data)
and solubillt1es are described. In princ1ple, the same method can be used
with systems of other types. Many other technlques for examlnation of
solids, in particular X-ray, optlcal, and thermal analysls methods, are
used ln conJunctlon with chemical analyses (lncludlng the wet res1dues
method) .

COMPILATIONS AND EVALUATIONS

The formats for the compilatlons and crltlcal evaluat10ns have been
standardized for all volumes. A brief description of the data sheets
has been given ln the FOREWORD: addit10nal explanatlon lS given below.

Guide to the Compilations

The format used for the compilations is, for the most part, self
explanatory. The details presented below are those which are not found
ln the FOREWORD or which are not self-evldent.

Components. Each component lS llsted according to IUPAC name, formula,
and Chemical Abstracts (CA) Reglstry Number. The formula is glven either
ln terms of the IUPAC or Hlll (25) system and the choice of formula lS
governed by what is usual for most current users: l.e., IUPAC for
lnorganlc compounds, and Hill system for organic compounds. Components
are ordered accordlng to:

(a) saturat1ng components:
(b) non-saturatlng components ln alphanumerlcal order:
(c) solvents ln alphanumerlcal order.
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The saturatIng components are arranged in order accordIng to a
l8-column periodic table with two additional rows:

Columns 1 and 2: H, alkalI elements, ammonium, alkaline earth elements
3 to 12: transition elements

13 to 17: boron, carbon, nitrogen groups: chalcogenides, halogens
18: noble gases

Row 1: Ce to Lu
Ro~ 2: Th to the end of the known elements, in order of

atomic number.

Salt hydrates are generally not considered to be saturatIng components
sInce most solubIlItIes are expressed in terms of the anhydrous salt. The
eXIstence of hydrates or solvates IS carefully noted In the text, and CA
RegIstry Numbers are gIven where avaIlable, usually in the crItIcal
evaluatIon. MIneralogIcal names are also quoted, along WIth theIr CA
RegIstry Numbers, agaIn usually In the crItical evaluation.

OrIgInal Measurements. References are abbreviated in the forms given
by ChemIcal Abstracts ServIce Source Index (CASSI). Names originally in
other than Roman alphabets are gIven as transliterated by Chemical
Abstracts.

ExperImental Values. Data are reported in the unIts used In the
orIgInal publ~catlon, WIth the exceptIon that modern names for unIts
and quantItIes are used: e.g., mass per cent for weight per cent:
mol dm- 3 for molar; etc. Both mass and molar values are gIven. Usually,
only one type of value (e.g., mass per cent) IS found in the orIgInal
paper, and the compIler has added the other type of value (e.g., mole
per cent) from computer calculatIons based on 1983 atomIc weights (26).

Errors In calculatIons and fIttIng equations In orIginal papers have
been noted and corrected, by computer calculations where necessary.

Method. Source and PurIty of Materials. AbbreVIatIons used in
ChemIcal Abstracts are often used here to save space.

EstImated Error. If these data were omitted by the original authors,
and If relevant InformatIon IS available, the compilers have attempted
to estImate errors from the internal consistency of data and type of
apparatus used. Methods used by the compilers for estimating and
and reportIng errors are based on the papers by Ku and Eisenhart (27).

Comments and/or AddItIonal Data. Many compIlatIons include thIS
sectIon whIch prOVIdes short comments relevant to the general nature of
the work or addItIonal experImental and thermodynamIC data which are
Judged by the compIler to be of value to the reader.

References. See the above descriptIon for OrIginal Measurements.

GUIde to the EvaluatIons

The evaluator's task IS to check whether the compiled data are correct,
to assess the relIabilIty and quality of the data, to estImate errors
where necessary, and to recommend "best" values. The evaluation takes
the form of a summary in whIch all the data supplied by the compiler
have been crItIcally reviewed. A brief descrIption of the evaluation
sheets IS gIven below.

Components.

Evaluator.

See the descrIptIon for the CompIlations.

Name and date up to which the literature was checked.

CritIcal Evaluation
(a) CrItIcal text. The evaluator produces text evaluating all the

pUblIshed data for each given system. Thus, In thIS sectIon the
evaluator revIews the merIts or shortcomIngs of the various data. Only
publIshed data are conSIdered; even publIshed data can be considered only
If the experImental data permIt an assessment of reliabIlity.

(b) FIttIng equatIons. If the use of a smoothIng equatIon IS
JustIfIable the evaluator may prOVIde an equatIon representing the
solubIlIty as a function of the varIables reported on all the
compIlatIon sheets.

(c) GraphIcal summary. In addItIon to (b) above, graphical summarIes
are often gIven.

(d) Recommended values. Data are recommended If the results of at
least two Independent groups are avaIlable and they are In good
agreement, and If the evaluator has no doubt as to the adequacy and
relIabIlIty of the applIed experImental and computatIonal procedures.
Data are conSIdered as tentatIve If only one set of measurements IS
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available, or if the evaluator considers some aspect of the computational
or exper~mental method as mildly undesirable but est~mates that it should
cause only minor errors. Data are considered as doubtful ~f the
evaluator considers some aspect of the computat~onal or exper~mental

method as undesirable but still considers the data to have some value
~n those instances where the order of magn~tude of the solubil~ty is
needed. Data determ~ned by an inadequate method or under ~ll-defined

condit~ons are rejected. However references to these data are included
in the evaluation together with a comment by the evaluator as to the
reason for the~r reJect~on.

(e) References. All pertinent references are g~ven here. References
to those data wh~ch, by v~rtue of the~r poor precision, have been
rejected and not compiled are also listed ~n th~s sect~on.

(f) Un~ts. While the or~g~nal data may be reported in the un~ts

used by the ~nvestigators, the final recommended values are reported
in S.I. un~ts (1, 28) when the data can be accurately converted.
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Table 1-1
Quantities Used as Measures of Solubility of Solute B

Conversion Table for Multicomponent Systems
Containing Solvent A and Solutes a

mole fraction
xB =

mass fraction
wB =

molality
mB =

concentration
cB =

XB xB MBXB
MA)XsMA + I:(Ms -

s

wB W~/MB wBlIMA + I: I/Ms - I/MA)wss

mB MAAfm ~1 + M s + sMa
s s

CB MACa
Ma)ca

MBcB/PP + I:(MA -
s

pWB/MB

cB

P D density of solution
MA, MB, Ms = molar masses of solvent, solute a, other solutes a
Formulas are given in forms suitable for rapid computation: all
calculations should be made using SI base units.
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CRITICAL EVALUATION:
THE BINARY SYSTEM

Data for the solubility of LiCl03 in water have been reported in five publications (1-5).
The data of Mylius and Funk (1) and Treadwell and Ammann (4) can immediately be rejected
because of their inconsistencies (low solubilities indicating failure to approach equili
brium), and the fact that many experimental details are absent. Although Mylius and Funk
(1) suggest that the anhydrous salt is the solid phase, the value for the solubility is
much too low for the experimental temperature of 291 K. Treadwell and Ammann (4) do not
report the nature of the solid phases.

The remaining studies (2,3,5) all report complete phase diagrams which qualitatively
appear to be in good agreement, but detailed examination of the solubility data show sig
nificant differences. All authors agree that the binary system has a tendency to form
metastable solutions which probably contributes to the causes in some important differences
in solubility data.

Based on the analyses of the three major works (2,3,5), the evaluators agree with Campbell
and Griffiths (5) that the various solid phases present in the binary system are:

ice

LiCl03.3H20 [66295-75-8]

LiCl03· H20

LiCl03· l / 4H20

6-LiCl03

ex-LiCl03

All three major studies agree, in general, on the temperature ranges over which six
solid phases exist, but disagreement exists on the composition of several of these
phases. Over the temperature range of 262-317 K, Berg (3) claims the solid phase to be
LiCl03.l/3H20, Kraus and Burgess (2) claim it to be an anhydrous y-LiCl03, and Campbell
and Griffiths (5) have shown it to be LiCl03.l/4H20.

In their attempts to determine transition temperatures over the temperature range
262-317 K, Campbell and Griffiths experienced difficulty with metastability. Very care
ful dilatometric measurements over the range of 308-323 K (5) revealed no transition at
314.7 K which is the temperature claimed by Kraus and Burgess (2) for the y-LiCl03
B-LiCl03 transition. X-ray diffraction patterns of anhydrous LiCl03 prepared at room
temperature and after heating to 353 K showed no change in the X-ray patterns (5).
Campbell and Griffiths also found that Berg's photomicrographs of the so-called 1/3
hydrate were identical to the solid phase determined to be (see below) LiCl03.l/4H20 (5).
The stoichiometry of the l/4-hydrate was unambiguously proved in (5) by studying the
ternary LiCl03 - LiCl - H20 system. By application of the wet residue method of
Schreinemaker s, Campbell and Griffiths found that the tie lines (none of which ever
crossed) were very reproducible and converged to a single composition of (LiCl03)4H20.
The evaluators therefore conclude that the stable solid phase over the temperature
range of 293-315 K is the l/4-hydrate, and that Berg's l/3-hydrate and Kraus and Burgess'
anhydrous y-LiCl03 are in fact the l/4-hydrate.

To evaluate the solubility data from (2,3,5), we separately examined each polytherm in
the phase diagram, and fitted the data to the smoothing equation (see eq. [1] in the
PREFACE)

where

Yx a A/(T/K) + Bin(T/K) + C + D(T/K'

Y
x

a in {xV (l-X)r(v+r)v+r /[rr(1+X)v+r]}

[1]

[2]
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In eq. [2], r is the hydration number in the solid phase, v is the number of ions produced
upon disolution (Va 2 for LiC103), and X is the mole fraction solubility (note that for
the ice polytherm, v = ° and r a 1). In general, when applying the solubility data from
(2,3,5) to eqs. [1] and [2], a number of solubilities were rejected when the difference
in calculated and observed solubilities (Xcalcd - Xobsd) exceeded 2ax. ax is the standard
error of estimate defined in the usual manner by:

2 !
ax a [HXobsd - Xcalcd) / (N - NC)] [3]

where N is the number of data points, and NC is the number of constants adjusted in eq.
[1]. For all the polytherms in the binary LiC103 - H20 system, a four constant fit was
used: i.e. NC a 4. The results of fitting the data to eq. [1] are given in Table 1, and
additional details are given below. The results of these analyses were used to construct
detailed graphs of portions of the polytherms in the regions of phase transitions. From
these graphs the evaluators were able to determine the nine observable transition tempera
tures by graphical interpolation, and the results are given in Table 2. Details on the
evaluation of the solubility data for each polytherm follow.

Polytherm For Ice As The Solid Phase

All 16 data points reported in (2) and (5) were used to adjust the constants in the smooth
ing equation (see Table 1). Mole fraction solubilities at rounded temperatures based
on this analysis are designated as necommended values, and are listed in Table 3. Based
on our graphical interpolation, we find the recommended temperature and solubility at the
ice~ LiC103.3H20 transition to be 230.55 K and 0.107, respectively. Both Kraus and
Burgess (2) and Berg (3) reported this temperature as 233.2 K, and Campbell and Griffiths
(5) reported it as 229.85 K.

Polytherm For LiC103.3H20 As The Solid Phase

Since the polytherm reaches a maximum at the congruent melting point (cmp), we analyzed
this system in two parts for X < 0.25 and for X > 0.25.

(a) X < 0.25. Twenty data points from (2) and (5) were fitted to eq. [1]. Only
one data point at 281.3 K (8.l 0 C) from (5) was omitted. The least squares fit to eq. [1]
predicts a congruent melting point of 281.16 K.

(b) X > 0.25. All data points from (2) and (5) were considered, and all four points
below 264.2 K were rejected. The resulting fit of 19 data points is given in Table 1,
and the congruent melting point as calculated from eq. [1] is 281.12 K.

The solubility at the average cmp of 281.14 K is thus 0.25 mole fraction or 18.503
mol kg- l • Berg (3) reported a cmp of 281.3 K, Kraus and Burgess (2) 281.2 K, and Campbell
and Griffiths (5) reported 281.3 K (melting point) and 281.6 K (graphical).

Two metastable transitions involving the trihydrate were found in all three major studies.
For the LiC103.3H20~ LiC103.l/4 transition (eutectic), the evaluators graphically
determined the temperature to be 261.15 K compared to 264 K in (3) and 262.7 K in (5).

For the metastable LiC103.3H20 --. B-LiC103 eutectic transition, a temperature of 248.5 K
was found by the evaluators which is the same value reporte~ in all three major studies
(2,3,5) •

All calculated solubilities based on the smoothing equation are designated as necommended,
and values at rounded temperatures are given in Table 3.
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While there is qualitative agreement between the results in (2,3,5), quantitative agree
ment does not exist and we are forced to select a preferred set of data. Since Berg's
data, particularly at the lower temperatures, are radically different from those in
(2,5) we can safely reject these results. We cannot offer convincing evidence favoring
either set of data from (2) or (5), and at this time we prefer to use Campbell and
Griffiths' results. The smoothed data based on (5) are given in Table 4, and are desig
nated as tentative solubilities.

The evaluators have calculated a congruent melting point of 310.5 K at X = 0.500
(m a 55.508 mol kg-I), but it should be noted that a melting point for LiCl03.H20 has
not been measured and that it may not melt congruently.

By graphical interpolation the evaluators find the LiCl03.H20 --'LiCl03.l!4H20 transi
tion temperature to be 292.85 K. This transition temperature was reported as 294.2 K,
295.2 K, and 293.65 Kin (2,3,5), respectively.

Polytherm For LiCl03.l!4H20 As The Solid Phase

The confusion of the composition of this hydrate was discussed above. Summarizing, the
evaluators agree with Campbell and Griffiths who accurately and unambiguously determined
the composition as the 1!4-hydrate, and that both the y-LiCl03 phase of Kraus and Burgess
and the 1!3-hydrate of Berg are in fact the same phase deduced by Campbell and Griffiths
as the 1!4-hydrate.

The 1!4-hydrate easily forms metastable solutions as indicated above and from the fact
that its solubility can be experimentally determined down to 261 K. In fitting the
solubility data to eq. [1], again Berg's results had to be rejected, and two data points
at 305.2 K and 300.8 K (32°C and 27.6°C) from Kraus and Burgess also had to be rejected.
The results of fitting the remaining 24 data points to eq. [1] are given in Table 1, and
smoothed solubilities designated as tel~ve values are given in Table 4. The smoothed
values could not be designated as recommended because the agreement in experimental data
from (2) and (5) is not particularly satisfactory as indicated by the large standard
errors of estimate (0 values) in Table 1.

By graphical interpolation the evaluators found the 1!4-hydrate --. 8-LiCI03 transition
at 314.85 K. For this transition Berg reported a temperature of 317 K, Kraus and Burgess
reported this (eutectic) temperature as 314.7 K, and according to Campbell and Griffiths,
this is a peritectic transition occurring at 315.15 K.

Polytherms For Anhydrous LiCl03

The three major studies (2,3,5) all agree that two anhydrous phases (8 & a)
latter constituting the higher temperature phase.

exist, the

8-LiCI03. Forty-three data points reported in (2,3,5) were fitted to eq. [1] and
the results are given in Table 1. The 8-phase is stable over the range of 314.9-368.5 K
(evaluators, see Table 2), but metastable solutions easily form at temperatures as low as
248 K. Because of the large standard errors of estimate obtained for this fit (see Table
I), the solubilities at rounded temperatures given in Table 4 are designated as tentative
values.

a-LiCI03. Of the 25 data points reported in (2,3), two points from (2) at 102.5°C
and 126.7°C had to be rejected. The only data point above 372.1 K reported in (5) was
the melting point of 400.6-400.7 K for a-LiCI03, and the value of 400.7 K was used in the
least squares fit to eq. [1]. Based on this analysis (Table 1), solubilities at rounded
temperatures were calculated and tabulated in Table 4: these solubilities are designated
as ~e~ommended values.
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The temperature of the 6--. a transition has proved somewhat difficult to determine.
Direct thermal analyses showed marked hysteresis with transition temperatures ranging
from 383 K (rising temp) to 353 K (falling temp), and a best value of 373.0 K was indi
cated from the falling temperature side (5). Both Berg (3) and Kraus and Burgess (2)
report a value of 382 K for this transition. By graphical interpolation the evaluators
determined this transition temperature as 368.45 K at a solubility of X = 0.778. The
least squares fit of the data to eq. [1) predicts a melting point of 400.72 K.

The complete phase diagram for the binary system given by Campbell and Griffiths is
reproduced below following the data tables.

TERNARY SYSTEMS

The only system reported is that by Campbell and Griffiths (5) for the system LiCl03 
LiCl - H20, and for temperatures of 276.0 K, 279.0 K, 281.7 K, and 298.2 K. Some dis
cussion was presented above with emphasis on the confirmation of the 1/4-hydrate solid
phase by Schreinemakers' method of wet residues. The four isotherms reported in (5)
are reproduced below following the data tables for the binary LiCl03 - H20 system.
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Constants for the smoothing equationa
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(0.00094)

-174.9468
(0.00096)

A

-33115.58
(1.4)

29321.07
(2.96)

-20714.80
(1. 32)

19

20

N

16

3. LiC103.3H20
(X > 0.25)

2. LiC103.3H20
(X < 0.25)

Solid Phase

1. ICE

a N is the number of data points fitted to the smoothing equation
0y is the standard error of estimate in the function Y (see eq [2])
ax is the standard error of estimate for the mole fraction solubilities (see eq [3])

5. LiC103.1/4H20 24

fil
>

4. LiC103.H20

6. B-LiC103

7. a-LiC103

11

43

23

208261. 78
(0.69)

63591. 78
(7.17)

-15101.43
(7.94)

-24948.55
(3.28)

1454.3290
(0.00043)

426.1955
(0.0095)

-105.9926
(0.0042)

-170.9093
(0.0014)

-8229.9610
(0.0024)

-2431. 857
(0.026)

597.709
(0.024)

972.7758
(0.0085)

-2.531326
(8.5x10-6)

-0.704569
(9.1x10-5)

0.188232
(7.5x10-5)

0.283458
(2.2x10-5)

0.0022

0.025

0.024

0.0082

0.0026

0.010

0.012

0.0068
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6 Lithium Chlorate

COHPONENTS:
(1) Lithium chlorate; LiC103; [13543-71-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Department of Chemistry
Niigata University
Niigata. Japan

and
Mark Salomon
US Army ET & DL
l<'n~" NJ USA AU"lIst 1984

Table 2. Monovariant Equilibria in the Binary System a
Recommended Transition Temperatures and Solubilities

Transition

ice --. LiC103.3H20

LiC103.3H20 melt ptb

LiC103.3H20 --. LiC103·R20

LiC103.R20 --.LiC103·1/4H20

LiC103' 3R20 - LiC103·1/4H20m

LiC103.3R20 --. B-LiC103
m

tiC103.1/4H20--' 8-LiC103

B-LiC103 --. a-LiC103

a-LiC103 --. melt

TIK

230.55

281.14

271.05

292.85

261.15

248.15

314.85

368.45

400. n C

Mole Fraction

0.107

0.250

0.350

0.457

0.406

0.473

0.558

0.778

1.000

~esults of graphical interpolation by the evaluators except as noted.

bCongruent melting point average value obtained from smoothing equation
(see discussion in text).

CFrom least squares fit to eq. [1].

mmetastab1e points.



Lithium Chlorate

COHPONENTS: EVALUATOR:
H. Miyamoto

(1) Lithium chlorate; LiC103; [13543-71-9] Department of Chemistry
Niigata University

(2) Water; H20; [7732-18-5] Niigata, Japan
and

Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

CRITICAL EVALUATION:

Table 3. Recommended Solubilities Calculated From
the Smoothing Equation (See Table 1)

August, 1984

7

T/K

228.15

233.15

238.15

243.15

248.15

253.15

258.15

263.15

268.15

270.65

272.15

273.15

278.15

280.15

281.14a

ice po1ytherm
mole fraction soly

0.1103

0.1019

0.0940

0.0859

0.0769

0.0662

0.0533

0.0377

0.0190

0.00826

0.00140

LiClO,. 3H20
X ~ 0.250

0.1036m

0.1071

0.1119

0.1178

0.1250

0.1334

0.1433

0.1550

0.1688

0.1769

0.1822

0.1861

0.2104

0.2269

0.2500

LiC103·3H20
X ~ 0.250

0.5043m

0.4797m

0.4562m

0.4335m

0.41Um

0.3884m

0.3644m

0.3513m

0.3429

0.3371

0.3014

0.2787

0.2500

aAverage temperatures: range ± 0.02 K (see text for discussion).

~etastab1e equilibria



8 Lithium Chlorate

COHPONENTS:
(1) Lithium chlorate; LiC103; [13543-71-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyomoto
Department of Chemistry
Nligata University
Nligata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA August, 1984

Table 4. Solubilities at Rounded Temperatures Calculated
From Eq. [1] (See Table 1)

T/K

248.15

258.15

263.15

273.15

278.15

283.15

288.15

293.15

298.15

303.15

308.15

313.15

323.15

328.15

338.15

348.15

358.15

368.15

373.15

378.15

383.15

388.15

393.15

398.15

400.72

~entative

bRecommended

0.352

0.362

0.382

0.413

0.462m

0.403m

0.403m

0.412m

0.424m

0.439m

0.457

0.478

0.501

0.525

0.549

6-LiC103a

0.473m

0.492m

0.499m

0.5Um

0.515m

0.520m

0.524m

0.529m

0.534m

0.540m

0.546m

0.554m

0.573

0.585

0.614

0.653

0.706

0.776 0.777m

0.793

0.814

0.841

0.874

0.917

0.969

1.000



Lithium Chlorate 9

COHPONENTS:
(l) Lithium chlorate; 11C103 ; [13543-71-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:

Hiroshi Hiyamoto
Department of Chemistry
Niigata University
Niigata, Japan

August 1984

Phase Diagram for the LiC103 - H20 System (5)

'25

100

"

'0-

'0 70 '0 40 '0 60
wEIGHT % L,CIOJj

70 eo .0 100

UC)03

Phase Diagrams for the LiC103 - LiCl - H20 System (5)

AMH_B



10 lithium Chlorate

COHPONENTS:

(1) Lithium chlorate; LiCl03 ; [13453-71-9)

(2) Wtaer, H20; [7732-18-5)

EVALUATOR:

Hiroshi Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

August 1984

CRITICAL EVALUATION:

Phase Diagrams for the LiCl03 - LiCl - H20 System, continued (5)
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Detail of 25°C isotherm



Lithium Chlorate 11

COMPONENTS:

(1) Lithium chlorate: LiCl03; [13453-71-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 291

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mylius, F.; Funk, R.

Belt. Vac.h. Chern. G~. 1897, 30, 1716-25.

PREPARED BY:

Hiroshi Miyamoto

The solubility of LiCl03 in water at 18°C is given:

75.8 mass %

313.5 g/IOO g H20

34.7 mol kg- l

(authors)

(authors)

(compiler)

The density of the saturated solution was given as

1.814 g cm-3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The salt and water were placed in a bottle
and agitated in a constant temperature bath
for a long time (time not specified).
After the saturated solution settled,
aliquots for analyses were withdrawn with a
pipet. LiCl03 was determined by evaporation
to dryness.

SOURCE AND PURITY OF MATERIALS;

The salt was stated to be of a "pure grade",
and trace impurities stated to be absent.

ESTIMATED ERROR:
50ly: precision within 1 %.
Temp: nothing specified.

REFERENCES;
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COMPONENTS:

(1) Lithium chlorate; LiCl03;
[13453-71-9 ]

(2) Water; H20; [7732-18-5]

VARIABLES:

TIK a 234.1 to 400.8

EXPERIMENTAL VALUES:

Lithium Chlorate

ORIGINAL HEASUREHENTS:

Kraus, C.A.; Burgess, W.M.

J. Am. Chern. SO~. 1927, 49, 1226-35.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

- 8.7
-13.2
-15.2
-17.4
-19.9
-23.3
-26.2
-30.5
-36.6
-39.1

-39.0
-37.1
-33.9
-15.7
- 8.8
- 7.3
- 4.8
- 1.8
+ 0.5

2.2
4.8
6.1
7.3

Water
mass %

84.24
79.27
77.37
75.56
73.30
71. 32
69.67
67.29
64.62
63.27

62.58
61.9
60.95
54.65
52.06
51.04
49.51
48.05
46.73
45.43
43.34
41.84
39.85

Lithium Chlorate
mass % mol % mol kg-l Nature of the

(compiler) (compiler) (compiler)

15.76 3.595 2.070 Ice
20.73 4.954 2.893 "
22.63 5.508 3.236 "
24.44 6.056 3.578 "
26.70 6.768 4.030 "
28.68 7.420 4.449 "
30.33 7.984 4.816 "
32.71 8.832 5.378 "
35.38 9.838 6.057 "
36.73 10.37 6.422 "
37.42 10.65 6.615 LiCl03· 3H20
38.1 10.9 6.81 "
39.05 11.32 7.088 "
45.35 14.19 9.180 "
47.94 15.51 10.19 "
48.96 16.05 10.61 "
50.49 16.89 11.28 "
51.95 17.73 11.96 "
53.27 18.51 12.61 "
54.57 19.32 13.29 "
56.66 20.67 14.46 "
58.16 21.69 15.38 "
60.15 23.13 16.70 "

continued ••••••

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Solubilities were determined by thermal
analysis (cooling curves). A weighed
quantity of salt (12-28 g) was placed in a
tube which was sealed with a rubber stopper.
The stopper was fitted with a mercury sealed
stirrer, a nitrogen inlet, an inlet to per
mit additions of water from a pycnometer
with a long delivery tube, and a copper
constantan thermocouple. The solubility
tube was fitted with an air jacket, and the
apparatus placed in an oil or water thermo
stat. Nitrogen was passed through the up
per part of the tube during additions of
water, and experiments were carried with a
slight excess pressure of N2. After the
determination of the melting point of the
anhydrous salt, successive known quantities
of water were added, and the solution
cooled to obtain precipitation. Four in
dependent series of experiments were
carried out.

SOURCE AND PURITY OF MATERIALS:
Lithium chlorate solutions were prepd by
slowly adding a 5.5 N solution of barium
chlorate to a 4.5 N solution of lithium
sulfate, both solutions being near the boil
ing point. The pptd BaS04 was removed by
filtration, and the filtrate treated with
barium chlorate and sulfate to insure eq
uivalence of LiCl03. LiCl03 was pptd from
the filtrate in several steps by slowly ev
aporating the solvent in vacuum over P205.
Care was taken to prevent the salt in the
highly concentrated solution (around 90 % of
salt) from decomposing by keening the temp
below 50°C. The resulting salt was pulver
ized and finally dried in a desiccator over
P205 under high vacuum.

Lithium sulfate prepd from the recrystd car
bonate with sulfuric acid. The ppt was
washed and dried at 130°C. Bariu~ chlorate
of the highest obtainable purity was re
crystd from water several times and was
dried at 130°C.

ESTIMATED ERROR:

Nothing specified.



Lithium Chlorate 13

COHPONENTS: ORIGINAL ~ASURE'ffi~TS:

(1) Lithium chlorate; LiC103; Kraus, C.A. ; BurBess, W.M.
[13453-71-9)

J. AM. Chern. Soc.. 1927, 49, 1226-35.
(2) Water; H2O; [7732-18-5)

EXPERIMENTAL VALUES: (Continued)

trC Water Lithium Chlorate -1 Nature of
mass % mass % mol % mol kg the solid

(compiler) (compiler) (compiler) phase

7.85 38.49 61.51 24.16 17.68 LiC103·3H20
7.9 36.56 63.44 25.70 19.20 "
7.4 35.12 6lf.88 26.91 20.lf4 "
6.8 33.89 66.11 27.99 21.58 "
6.0 32.82 67.18 28.97 22.64 "
4.5 31.61 68.39 30.13 23.94 "
4.0 30.56 69.44 31.17 25.14 "
3.4 30.26 69.74 31.48 25.50 "
0.9 28.82 71.18 32.99 27.32 "
0.0 28.11 71.89 33.76 28.29 "

- 1.6 27.20 72.80 34.79 29.61 "
- 1.8 27.61 72.39 34.32 29.07 "
- 3.6 26.26 73.74 35.88 31.07 "
- 5.8 25.37 74.63 36.96 32.54 "
- 7.3 25.03 74.97 37.38 33. Il. "
- 7.8 24.55 75.45 37.99 34.00 "
-13.6 22.75 77.25 40.36 37.57 "
+ 3.8 28.11 71. 89 33.76 28.29 LiC103·H20

5.1 27.61 72.39 34.32 29.01 "
6.8 27.20 72.80 34.79 29.61 "
9.1 26.26 73.74 35.88 31.07 "

11. 2 25.37 74.63 36.96 32.54 "
12.0 25.03 74.97 37.38 33.14 "
13.4 24.55 75.45 37.99 34.00 "
14.1 23.41 76.59 39.47 36.19 "
14.6 23.79 76.21 38.97 35.44 "
16.7 22.75 77.25 40.36 37.57 "
18.9 21.46 78.54 42.18 40.49 "
'20.5 19.73 80.27 44.78 45.01 "

- 3.2 23.41 76.59 39.47 36.19 y-LiC103
+ 2.9 22.41 77.59 40.83 3'3.30 "

8.4 21.67 78.33 41.87 39.99 "
12.8 20.74 79.26 43.24 l,2.28 "
16.4 20.32 79.68 43.87 43.38 "
22.1 18.32 81. 68 47.05 49.32 "
27.2 17.33 82.67 48.74 52.77 "
27.6 18.33 81.67 47.03 49.29 "
32.0 17.20 82.80 48.96 53.26 "
32.0 16.09 83.91 50.97 57.69 "
32.8 16.42 83.58 50.36 56.31 "
36.2 15.48 84.52 52.11 60.40 "
36.8 14.64 85.36 53.75 64.50 "
39.6 13.73 86.27 55.60 69.51 "
43.9 12.83 87.17 57.52 75.16 "
36.9 13.73 86.27 55.60 69.51 B-LiC103
48.1 13.67 86.33 55.73 69.87 "
48.3 12.83 87.17 57.52 75.16 "'
49.8 12.51 87.49 58.23 77 .37 "
61.6 11.81 88.19 59.81 82.61 "
67.2 10.57 89.43 62.77 93.60 "
71.3 9.72 90.28 64.93 102.8 "
72.6 9.98 90.02 64.26 99.79 "
78.9 8.61 91. 39 67.90 117.4 "
85.8 7.46 92.54 71. 20 137.2 "



14 Lithium Chlorate

COHPONENTS: ORIGINAL MEASURE~mNTS:

(1) Lithium chlorate; LiC103; Kraus, C.A. ; Burgess, Iv.M.[13453-71-9]

(2) Water; H2O; [7732-18-5] J. Arl. CheJ>1. Soc.. 1927, 49, 1226-35.

EXPERIMENTAL VALUES: (Continued)

Water Lithium Chlorate
t/oC mass % mass % mol % mol kg-1 Nature of the

(compiler) (compiler) (compiler) solid phase

86.4 7.85 92.15 70.06 129.9 S-LiC103
86.6 7.40 92.60 71.38 138.4 "
90.0 6.55 93.45 73.98 157.8 "
90.7 7.06 92.94 72.40 145.6 "
92.3 6.32 93.68 74.71 164.0 "
95.7 6.23 93.77 75.00 166.5 "
95.7 5.65 94.35 76.90 184.7 "

100.2 4.91 95.09 79.42 214.3 et-LiC103
102.5 5.40 94.60 77.74 193.8 "
103.4 4.44 95.56 81.09 238.1 "
107.3 4.30 95.70 81. 60 246.2 "
107.7 3.68 96.32 83.91 289.6 "
108.0 3.98 96.02 82.78 266.9 "
114.1 3.14 96.86 86.01 341.3 "
115.1 2.67 97.33 87.90 403.3 "
115.3 2.46 97.54 88.77 438.6 "
120.3 1.44 98.56 93.17 757.2 "
121.3 1.53 98.47 92.77 712.0 "
126.7 0.83 99.17 95.97 1322 "
127.0 0 100 100 --- "
127.6 0 100 100 --- "



COMPONENTS:

Lithium Chlorate

ORIGINAL MEASUREMENTS:

15

(1) Lithium chlorate; LiCl03; [13453-71-9] Berg, L.

(2) Water; H20; [7732-18-5] Z. Ano~g. Atlg. Chern. 1929, 181, 131-6.

VARIABLES:

T/K = 273.2 to 400.7

EXPERIMENTAL VALUES:
Water

t/OC mass %

l27.5a 0.0
l26a 0.5
l24a 1.0
118.5a 2.4
113.5a 3.0
106.6 4.1
105a 4.5
104 4.6
100 4.9
100 5.0

95 5.5
90 7.0

(90) 6.2
89a 7.0
85 7.9
84a 8.1
8la 9.0
80.9 9.0
70.0 10.8
68 11. 2
60.0 11.9
55a 12.6
55.0 12.9
50.0 13.9
45.0 14.3

PREPARED BY:

Hiroshi Miyamoto

Lithium Chlorate
mass % mol % mol kg-l Nature of the

(compiler) (compiler) (compiler) solid phase

100 100 - a-LiCl03
99.5 97.5 2200 11

99.0 95.2 1100 11

97.6 89.0 450 11

97.0 86.6 358 11

95.9 82.3 259 11

95.5 80.9 235 11

95.4 80.5 229 11

95.1 79.5 215 11

95.0 79.1 210 11

94.5 77.4 190 a-LiCl03
93.0 72.6 147 11

93.8 75.1 167 11

93.0 72.6 147 11

92.1 69.9 129 11

91.9 69.3 126 11

91.0 66.8 112 11

91.0 66.8 112 11

89.2 62.2 91.4 11

88.8 61. 2 87.7 11

88.1 59.6 81.9 11

87.4 58.0 76.7 11

87.1 57.4 74.7 11

86.1 55.2 68.5 11

85.7 54.4 66.3 11

continued .....
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Two different methods were used to deter
mine the solubility of lithium chlorate in
water. (1) Synthetic method used with
visual observation of temperature of
crystalization. The weighed salt and water
were placed into a test-tube equipped with
a stirrer and a thermocouple. The test
tube was placed in a larger test-tube which
was then placed in a paraffin oil bath. The
bath was slowly and evenly warmed. When the
salt in the tube disappeared, the tempera
ture of the sample solution was measured by
the thermocouple. Next the bath was gently
cooled, and when the salt appeared the
temperature was measured again. (2) The
isothermal method was used to obtain an
accurate liquidus curve. The salt and water
were placed into an apparatus with stirrer
fitted with a mercury seal. The apparatus
was placed in an oil thermostat. The
lithium content was determined gravi
metrically (in duplicate) as lithium
sulfate.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:
Soly: precision within 0.2 %.
Temp: precision ± 0.1 K (author).
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COHPONENTS:

(1) Lithium chlorate; LiC103;
[13453-71-9]

(2) Water; H20; [7732-18-5]

Lithium Chlorate

O~I~I~AL MEASUREMENTS:

Berg, 1.

Z. Ano~g. Attg. Chern. 1929, 181, 131-6.

CRITICAL EVALUATION: (Continued)
I

Water Lithium Chlorate
t/oC mass % mass % mol % mol kg-1 Nature of the

(compiler) (compiler) (compiler) solid ohase

42a 15.1 84.9 52.8 62.2 LiC103·1/3H20
40.0 15.3 84.7 52.5 61. 2 "
35.0 15.8 84.2 51.5 59.0 "
30.0 16.3 83.7 50.6 56.8 "
25.0 17.1 82.9 [.9.1 53.6 "
20.0 17.5 82.5 48.4 52.2 "
30.0 17.7 82.3 48.1 51.4 "
25.0 18.9 81.1 46.1 47.5 "
20.0 19.6 80.4 45.0 45.4 LiC103·H20
20.0 20.5 79.5 43.6 42.9 "
18..0 22.3 77.7 41.0 38.5 "
16.2 23.2 76.8 39.8 36.6 "
12.7 24.8 75.2 37.7 33.5 "
9.2 25.9 74.1 36.3 31.7 "
8.0 26.3 73.7 35.8 31.0 "
7.4 34.4 65.6 27.5 21.1 "
6.0 42.6 57.4 21. 2 14.9 "
3.0 45.9 54.1 19.0 13.0 "
0.0 29.0 71.0 32.8 27.1 LiC103·3H20(?)
0.0 46.9 53.1 18.4 12.5 LiC103·H20(?)

aThese data obtained by synthetic method experiments. All other data from
isothermal solubility determinations.



COMPONENTS:
(1) Lithium chlorate; LiC103;

[13453-71-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

One temperature: 293 K

EXPERIMENTAL VALUES:

Lithium Chlorate

ORIGINAL MEASUREMENTS:
Treadwell, W.O.; Ammann, A.

Helv. Chim. Acta. 1938, 21, 1249-65.

PREPARED BY:
Hiroshi Miyamoto

17

The solubility of lithium chlorate in water at 20°C is given as:

18.32 mol kg- l

TIle concentration solubility product was also given simply as the square of the
solubility:

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:

No information was given.

AMH_B'

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Lithium chlorate; LiCl03;
[13453-71-9]

(2) Water; H20; [7732-18-5]

Lithium Chlorate

ORIGINAL MEASUREMENTS:

Campbell, A.N.; Griffiths, J.E.

Can. J. Chern. 1956, 34, 1647-61.

VARIABLES: PREPARED BY:
TIK .. 229.9 to 400.7 Hiroshi Miyamoto

EXPERIMENTAL VALUES:

solubility

t/OC mass % mol kg- l Method Nature of the
(compiler) solid phasea

0.0 - - Thermal analysis A
- 6.5 10.4 1. 28 " "
-14.2 20.0 2.77 " "
-26.2 29.2 4.56 " "
-28.6 30.2 4.79 " "
-40.4 36.0 6.22 " "
-43.3 37.3 6.58 " A+B

-16.9 45.8 9.35 Solubility B
- 1.5 52.8 12.4 " "
+ 3.0 56.7 14.5 " "

5.2 57.9 15.2 " "
6.0 58.7 15.7 " "
8.1 60.8 17.2 " "
6.0 68.1 23.6 " "
3.0 70.8 26.8 " "

- 0.1 73.1 30.1 Thermal analysis B+C

3.0 73.6 30.8 Solubility C
5.6 74.2 31. 8 " "
6.0 74.1 31. 7 " "
8.5 75.1 33.4 " "

10.5 75.7 34.5 " "

continued ..•..

AUXILIARY INFORMATION

For solutions in equilibrium with ice, the solubilities were determined by the thermal
method. The compositions of saturated solutions were determined by chemical analysis.
The method of thermal analysis was also used for binary eutectics and a ~ B transition,
and all other solubilities were determined "in the usual way" (Le. the isothermal
method, compiler). Temperatures for thermal analyses were measured with an iron
constantan thermocouple and a potentiometer. The composition of the solid solutions was
determined by chlorate analysis. Aliquots were transferred to a 250 ml iodine flask and
40 ml concentrated orthophosphoric acid added, followed by the addition of about 0.1 g
sodium carbonate to exclude air from the flask. Approximately 25 ml of iodate-free
potassium iodide solution (0.2 gm/ml) was added, and the stoppered flask allowed to stand
at room temperature for 60 to 70 min. The free iodine was titrated with sodium
thiosulphate. Standardization of the method with pure sodium chlorate indicated an
accuracy of ± 0.4 %.



COMPONENTS:

(1) Lithium chlorate; LiCl03;
[13453-71-9 ]

(2) Water; H20; [7732-18-5]

Lithium Chlorate

ORIGINAL MEASUREMENTS:

Campbell, A.N.; Griffiths, J.E.

Can. J. Chern. 1956, 34, 1647-61.
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EXPERIMENTAL VALUES: (Continued)

Solubility
t/oC mass % mol kg-l Hethod Nature of the

(compiler) solid ohasea

14.0 77 .5 38.1 Solubility C
15.0 78.0 39.2 " "
16.0 78.5 40.4 " "
18.0 79.3 42.4 " "
20.5 81. 9 50.1 " C+D

21.5 82.0 50.4 Solubility D
25.0 82.6 52.5 " "
30.2 83.4 55.6 " "
32.6 83.6 56.4 " "
38.5 85.2 63.7 " "

-10.5 78.7 40.9 Thermal Analysis B+D

-25.0 82.7 52.9 " B+E

44.2 86.7 72.1 Solubility E
47.9 87.2 75.4 " "
54.0 87.8 79.6 " "
63.2 89.5 94.3 " "
72.8 91.0 112 " "
81. 7 92.4 135 " "
86.2 93.7 165 " "
90.7 93.8 167 " "
94.2 94.8 202 " "
97.5 95.5 235 " "
98.9 95.9 259 " "

127.5 100.0 co Thermal Analysis F
a

A = Ice; B = LiCl03.3H20; C = LiC103· H20 ; D = (LiCl03)4.H20; E= B-LiCl03;
F = ex -LiCl03.

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
A 1 mol dm- 3 barium chlorate solution was heated to about 85°C, and a 1 mol dm- 3 lithium
sulfate solution was added slowly from a dropping funnel until equivalence was reached.
The precipitated barium sulfate was removed by repeated filtration. The solution was
evaporated slowly up to an approximated concentration of 50 % lithium chlorate. The
filtered solution was transferred to a 250 ml Claissen flask and aehydration was carried
out under a reduced pressure of less than 5 rom Hg, the distillate being absorbed in con
centrated sulfuric acid. In this process, the temperature was kept below 85°C. Upon
cooling, the solution to room temperature, the salt crystallized; it was placed under
vacuum over phosphorus pentoxide. To remove the last trace of water, the salt was placed
in a vacuum oven over phosphorus pent oxide , and maintained at 80°C.

ESTIMATED ERROR:

Isothermal method:
Soly: accuracy of ± 0.4 % (authors)
Temp: precision ± 0.05 K (authors).

Thermal analysis:nothing specified.
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COMPONENTS:

(1) Lithium chloride; LiCl; [7447-41-8]

(2) Lithium chlorate; LiC103: [13453-71-9]

(3) Water; H20 ; [7732-18-5]

VARIABLES:
Composition
T/K a 276.15 to 298.15.

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Campbell, A.N.; Griffiths, J.E.

Can. J. Chern. 1956, 34, 1647-61.

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions

Lithium Chlorate Lithium Chloride
t;oC mass % mol % mass % mol % Nature of the

(compiler) (compiler) solid phasea

3.00 56.7b 20.7 - - A

55.8 20.4 1.3 1.0 "
62.2 26.0 4.3 3.8 "
66.0 28.9 2.8 2.6 "
68.7 31.0 1.5 1.4 "
70.8 32.6 - - "
73.6 35.7 - - B
65.6 30.1 7.1 7.0 "
62.4 27.9 9.4 9.0 "
58.5 25.6 13.1 12.2 "
57.5 24.9 13.7 12.6 B+E

44.7 16.9 19.9 16.0 E

40.9 14.9 22.1 17.2 D+E

37.4 13.2 23.5 17.7 D

23.9 7.43 29.1 19.3 "
- - 41.0 22.8 "

continued ..••.

AUXILIARY INFORMATION

~THOD/APPARATUS/PROCEDURE:

The isothermal method was used. EquilibriuM was approached from two directions. A given
solution was divided into equal parts, and one part was heated to complete disolution of
the solid, and the second part was completely frozen. Both portions were then thermo
stated until the compositions of the liquid phases were identical. For solutions up to
10 % LiCl, equilibrium was attained after 2-3 days of stirring. For higher LiCl con
centrations, 5-6 days of stirring were required to attain equilibrium.

To determine LiC103 compositions, aliquots were transferred to 250 ml iodine flasks to
which 40 ml concentrated orthophosphoric acid were added followed by the addition of about
0.1 g sodium carbonate to exclude air from the flask. Approximately 25 ml of iodate
free potassium iodide solution (0.2 gm/ml) was added, and the stoppered flask allowed to
stand at room temperature for 60 to 70 min. The free iodine was titrated with sodium
thiosulphate. Standardization of the method with pure sodium chlorate indicated an
accuracy of ± 0.4 %.
The chloride content of solutions containing appreciable amounts of chloride was deter
mined volumetrically with silver nitrate solution using an alcoholic solution of sodium
dichlorofluoresceinate for the indicator. For solutions containing less than five
percent chloride, the standard gravimetric method was used.

Compositions of the solid phases were determined by Schreinemakers' method.
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COMPONENTS:

(1) Lithium chloride; LiCl; [7747-41-8]

ORIGINAL MEASUREMENTS:

Campbell, A.N.; Griffiths, J.E.

(2) Lithium chlorate; LiCl03; [13453-71-9] Can. J. Chern. 1956, 34, 1647-61.

(3) Water; H20; [7732-18-5]

EXPEPTMENTAL VALUES: (Continued)

Composition of saturated solutions

Lithium Chlorate Lithium Chloride Nature of the
t/oC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

6.00 58.7b 22.1 - - A
58.3 22.4 2.5 2.0 "
62.7 25.6 1.8 1.6 "
68.1 29.8 - - A

74.1 36.3 - - B
70.0 32.9 2.7 2.7 "
69.7 32.9 3.4 3.4 "
65.8 30.3 7.1 7.0 "
64.9 29.6 7.5 7.3 "
62.6 28.1 9.6 9.2 "
61.4 27.4 10.7 10.2 "
60.4 27.0 12.3 11.7 B+E

57.5 24.9 13.7 12.6 E
54.8 23.1 15.2 13.6 "
53.9 22.3 15.0 13.2 "
45.2 17.2 20.0 16.2 "
38.2 13.6 23.7 18.1 "
37.2 13.1 24.0 18.1 "
36.2 12.7 24.6 18.4 D+E

35.7 12.5 24.9 18.5 D
34.1 11. 7 25.4 18.6 "
24.4 7.67 29.7 19.9 "
23.5 7.33 30.0 19.9 "
18.3 5.47 32.5 20.7 "
16.3 4.80 33.5 21.0 "- - 41.1 22.9

AUXILIARY INFORMATION

ESTIMATED ERROR:
Soly: accuracy of ± 0.4 % (authors)
Temp: precision + 0.05 K (authors)

SOURCE AND r~ITY OF MATERIALS:

A 1 mol dm-3 barium chlorate solution was
heated to about 85°C, and a 1 mol dm- 3
lithium sulfate solution was added slowly with a dropping funnel until equivalence was
reached. The precipitated barium sulfate was removed by repeated filtration. The
solution was evaporated slowly up to an approximate concentration of 50% lithium chlorate.
The filtered solution was transferred to a 250 ml Claissen flask and dehydration was
carried out under a reduced pressure of less than 5 rom Hg, the distillate being absorbed
in concentrated sulfuric acid. In this process, the temperature was kept below 85°C.

Upon cooling the solution to room temperature, the salt crystallized, and was placed
under vacuum over phosphorus pentoxide. To remove the last trace of water, the salt was
placed in a vacuum furnace over phosphrous pentoxide, and maintained at 80°C.

The source of lithium chloride was not given.
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COHPONENTS:

(1) Lithium chloride; LiC1; [7747-41-8]

(2) Lithium chlorate; LiC103; [13453-71-9]

(3) 'oTater: H20; [7732-18-5]

EXPERIMENTAL VALUES (continued)

ORIGINAL MEASUREMENTS:

Campbell, A.N.; Griffiths, J.E.

Can. J. Ch~m. 1956, 34, 1647-61.

Composition of saturated solutions

Lithium Chlorate Lithium Chloride Nature of the
t/oC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

8.50 75.0b 37.4 0 0 B
73.4 36.2 1.5 1.6 "
72.0 34.8 1.9 2.0 "
66.1 30.9 7.7 7.7 "
65.6 30.8 8.8 8.8 "
64.2 30.4 11. 2 11. 3 B+E
63.5 29.6 11.2 11.1 fI

62.7 29.0 11. 6 11.4 fI

60.5 27.1 12.3 11. 7 E
50.8 20.5 17.4 15.0 fI

31. 3 10.6 27.7 19.9 "
30.6 10.2 27.8 19.9 D+E

28.2 9.24 28.9 20.2 D

22.5 7.07 32.2 21. 6 "
10.4 2.95 37.3 22.6 "
5.6 1.54 39.7 23.2 fI

- - 42.7 24.1 fI

25.00 82.6b 48.6 - - C
78.7 44.7 3.3 4.0 fI

76.4 42.4 5.0 5.9 fI

76.1 42.0 5.1 6.0 fI

75.7 41.7 5.6 6.6 "
75.8 41.9 5.7 6.7 fI

75.9 42.1 5.8 6.Cl "
72.3 39.1 9.2 10.6 C+E

71. 8 38.4 9.2 10.5 "
71.6 38.2 9.2 10.5 fI

67.7 34.0 10.7 11.5 E
41.7 15.6 23.3 18.6 fI

33.8 11.8 27.7 20.6 fI

27.0 8.91 31. 3 22.0 "
25.5 8.28 31. 7 22.0 fI

- - 45.5 26.2 fI

a A ., LiCl03 .3H20; B ., LiC103' H2 O; C ., (LiCI03)4·H20; D ., LiCl. 2H20 ;

E ., LiCl.H20

b For the binary system the compiler computes the following:

soly of LiC103 ., 14.5 mol kg-l at 3.00°C

., 15.7 mol kg-l at 6.00°C

., 33.2 mol kg-l at 8.50 oC

., 52.5 mol kg-l at 25.00oC
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COMPONENTS:
(1) Lithium chlorate; LiCl03; [13453-71-9]

ORIGINAL MEASUREMENTS:
Miravitlles. Mille L.

(2) 2-Propanone (acetone); C3H60;
[76-64-1]

AI1I1. F-w. Q.lIhn. (Ma.dJUdl 1945.41.120-37.

VARIABLES:

T/K = 288, 293 and 298

PREPARED BY:
R. Herrera

EXPERIMENTAL VALUES:

Solubili tya

mass % mol kg-l

15 0.1563 0.01732

20 0.1502 0.01664

25 0.1424 0.01578

~olalities calculated by H. Miyamoto

AUXILIARY INFORMATION

ESTIMATED ERROR:

Nothing specified.

Source and purity of LiCl03 not specified.

SOURCE AND PURITY OF MATERIALS:
Commercial redistilled acetone. This
acetone was then dehydrated three times by
leaving it in contact with calcium chloride
for forty eight hours each time. Fresh
CaC12 was used in each operation. Finally
the dehydrated acetone was distilled at
56. 3°C.

METHOD/APPARATUS/PROCEDURE:
Saturated solutions were prepared in an
Erlenmeyer flask by mixing the dried acetone
with an excess of halate for two hours. The
solution was constantly stirred by bubbling
dry air (air was dried by passing it through
CaC12 while pumping it into the solution).
Air going out from the flask after bubbling
through the solution carried some acetone
vapor during this operation. The solution
temperature was kept constant by immersing
the flask in a constant temperature water
bath. After two hours, the air exit was
closed. The resulting pressure forced the
saturated solution from the Erlenmeyer
through a tube filled with cotton (which
acted as a filter), and was collected in a
small flask. This flask was stoppered and
weighed. The halate contained in the sample~~~~~~ ~

was weighed after complete evaporation of REFERENCES:
acetone. In all cases, weights were re-
ported to the fourth decimal figure.



24 Sodium Chlorate

COHPONENTS:

(1) Sodium chlorate; NaCI03; [7757-82-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:

Hiroshi Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

THE BINARY SYSTEM

Data for the solubility of sodium chlorate in water have been reported in 22 publications
(1-21,30). Many of these studies deal with ternary systems, and the solubility in the

binary NaCIO-H20 system is given as one point on a phase diagram. Many investigators
(4, 6-8, 10-20) reported that the stable solid in equilibrium with the saturated solu
tions over the temperature range between 273 K and 373 K was anhydrous sodium chlorate.
Nabiev, Tukhtaev, Musaev, Kuchrov and Shimmasov (21) measured the solubility for the
binary NaCI03-H20 system at 254.7 K, and the stable phases were NaCI03 and ice.

Blanc and Schmandt (1), Bell (3) and Treadwell and Ammann (9) reported solubilities in
the binary NaCI03-H20 system only. Bittler (2), Bell (3) and Nies and Hulbert (18)
reported solubilities over a wide temperature range.

A summary of solubility studies for the binary NaCI03-H20 system is given in Table 1.

1. Evaluation for the solubility based on mol kg-l units.

Solubility at 273.2 K. The solubility has been reported in 3 publications (3, 7, 18).
The value by Babaeva (7) is very distinctly larger than that of two other investigators.
The arithmetic mean of two results (7. 18) is 7.465 mol kg-I. The mean is designated as
a tentative value.

Solubility at 283.2 K. The solubility has been reported in 2 publications (3, 18).
The value recommended for the solubility at this temperature is taken as 8.220 mol kg-I,
which is the arithmetic mean of the two results.

Solubility at 293.2K. The solubility has been reported in 6 publications (3, 5-7, 9, 18)
at 293.2 K, and in one article (1) at 293.0 K. The value of 8.994 mol kg-l by Blanc
and Schmandt (1) is larger than that of Nies and Hulbert (18). The reported solubilities
at this temperature are widely distributed from 8.976 to 9.282 mol kg-I. The tentative
value was obtained as the arithmetic mean of 7 results (Ii 3, 5-7, 9, 18). The value is
9.14 mol kg-I, and the standard deviation is 0.14 mol kg-

Solubility at 298.2 K. The solubility at this temperature has been reported in 10 publica
tions (3, 8, 10-13,17,19,20,30). The value of Vlasov and Shishkina (2) is distinctly
lower than that of the other investigators, and the study of Arkhipo, Kashina and Kuzina
(17) reported the highest value. Therefore, these two values are rejected. The arith
metic mean of the remaining 7 results (3,~,10-13,19,30) is 9.43 mol kg-I, and the standard
deviation is 0.02 mol kg-I. The mean is designated as a recommended value.

Solubility at 303.2 K. The value has been reported in 3 publications (1, 3, 18). The
arithmetic mean of 3 results is 9.86 mol kg-I, and the standard deviation is 0.04 mol kg-l
The mean is designated as a recommended value.

Solubility at 308.2 K. The solubility has been reported in one publication (3) at 308.2 K
and in one publication (1) at 308.3 K. Both values are identical. The estimated error
in temperature measurement is ± 0.02 K by Bell (1) and nothing specified by Blanc and
Schmandt (1). The tentative value at 308.2 K is taken as 10.33 mol kg-I.

Solubility at 313.2 K. The solubility has been reported in 4 publications (3, 4, 7, 18).
The value of Babaeba (18) was markedly higher than those of the other researchers (3, 4,
7) and is therefore rejected. The arithmetic mean of the remaining 3 results (3, 4, 7)
is 10.86 mol kg-I, and the standard deviation is 0.07 mol kg-I. The mean is designated
as a recommended value.

Solubility at 318.2 K. The recommended value for the solubility at this temperature is
taken as 11.27 mol kg-l which is the arithmetic mean of two results (8, 18).
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COHPONENTS: EVALUATOR:
(1) Sodium chlorate; NaC103; [7757-82-6] Hiroshi Miyamoto

Department of Chemistry
(2) Water; H2O; [7732-18-5] Niigata University

Niigata, Japan

June, 1984

CRITICAL EVALUATION:
Table 1. Summary of Solubility Data for the Binary ~aC103-H20 System

T/K m11mol kg-1 Reference

268.2 7.096 (18) Nies; Hulbert

273.2 7.451 (18) Nies; Hulbert
273.2 7.478 (3) Bell
273.2 7.690 (7) Babaeva

277.9 7.834 (1) Blanc; Schmandt

283.2 8.208 (18) Nies; Hulbert
283.2 8.232 (3) Bell

288.2 8.641 (8) Ricci; Yenick

291.2 8.976 (14) Windmaisser; Stock1

292.2 8.770 (11) Ricci; Weltman

293.0 8.994 (1) Blanc; Schmandt
293.2 8.976 (18) Nies; Hulbert
293.2 9.008 (3) Bell
293.2 9.20 (9) Treadwell; Ammann
293.2 9.231 (5) Di Capua; Sca1etti
293.2 9.28 (6) Di Capua; Bertoni
293.2 9.282 (7) Babaeva
297.4 9.26 (4) 11 'inskli
298.2 9.410 (30) Ricci; Offenbach
298.2 9.352 (20) V1asov; Shishkina
298.2 9.402 (13) Ricci; Linke
298.2 9.417 (11) Ricci; Weltman
298.2 9.421 (10) Swenson; Ricci
298.2 9.433 (12) Ricci
298.2 9.444 (3) Bell
298.2 9.448 (8) Ricci; Yanick
298.2 9.470 (19) Arkhipov; Kashina
298.2 9.504 (17) Arkhipov; Kashina; Kuzina

303.2 9.818 (18) Nies; Hulbert
303.2 9.865 (1) Blanc; Schmandt
303.2 9.896 (3) Bell

308.2 10.33 (3) Bell
308.3 10.33 (1) Blanc; Schmandt

313.2 10.81 (18) Nies; Hulbert
313.2 10.83 (3) Bell
313.2 10.94 (4) 11 'inskii
313.2 12.13 (7) Babaeva

317.9 11.25 (1) Blanc; Schmandt

318.2 11.25 (18) Nies; Hulbert
318.2 11.29 (8) Ricci; Yenick

323.2 11.71 (11) Ricci; Weltman
323.2 11.74 (10) Swenson; Ricci

323.2 11.76 (18) Nies; Hulbert

333.2 12.88 (18) Nies; Hulbert

348.2 14.79 (18) Nies; Hulbert
348.2 14.94 (8) Ricci; Yenick

371.2 18.47 (18) Nies; Hulbert

373.2 19.16 (3) Bell
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COHPONENTS:
(1) Sodium chlorate; NaCI03; [7757-82-6)

(2) Water; H20; [7732-18-5)

EVALUATOR:
Hiroshi Hiyamoto
Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

CRITICAL EVALUATION:

Solubility at 323.2K. The solubility has been reported in 3 publications (10, II, 18).
The arithmetic mean of 3 results is 11.74 mol kg-I, and the standard deviation is 0.03
mol kg-I. The mean is designated as a recommended value.

Solubility at 348.2 K. The recommended value for the solubility at this temperature is
taken as 14.87 mol kg-l which is the arithmetic mean of two results (8, 18).

Solubility at other temperatures. The solubilities at 277.9 K (1),288.2 K (8), 292.2 K
(11),297.4 K (4),317.9 K (I), 333.2 K (18),371.2 K (18) and 373.2 K (3) are singular
values, and are designated as tentative solubilities. A summary of all solubility data
in the binary for which anhydrous NaCI03 is the sole solid phase is given in Table 1.

The recommended and tentative solubilities for the binary NaCI03-H20 system for which
the solid phase is the anhydrous salt is given in Table 2. The experimental mol kg-l
solubilities were fitted to the following smoothing equation:

In (ml/mol kg-I) 2 34.97670 - 48.488690/(T/IOO K) - 31.26105 in (T/IOO K)

+ 5.929873 (T/IOO K) a = 0.08

The mole fraction solubilities calculated by the evaluator was fitted to the general
solubility equation (see the PREFACE and eqs. [1) and [2) in the critical evaluation
for the binary LiCI03-H20 system):

Y = -4838.039/(T/K) - 27.7668 in(T/K) + 156.124 + 0.0521925(T/~

0y = 0.0108 Ox = 0.00099

The tentative solubilities in the binary system based on mol dm- 3 based on the results
of Billiter (2) were fitted by the evaluator to the following equation:

In (cl/mol dm- 3) = 2.456277 - 3.660476/(T/IOO K) + 0.6567005 In (T/IOO K)

a = 0.03
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COHPONENTS:
(1) Sodium chlorate; NaC103; [7757-82-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
Hiroshi Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

Table 2. Recommended and Tentative Solubilities in the Binary
System Based on mol kg-1 and mole fraction units. a

T/K m/mo1 kg-1 x/mole fraction R or Tb

268.2 7.096 0.1133 T

273.2 7.465 0.1185 T

277 .9 7.834 0.1237 T

283.2 8.220 0.1290 R

288.2 8.641 0.1347 T

292.2 8.770 0.1364 T

293.2 9.14 0.1414 T

297.4 9.26 0.1430 T

298.2 9.43 0.1452 R

303.2 9.86 0.1508 R

308.2 10.33 0.1569 T

313.2 10.86 0.1636 R

317.9 11. 25 0.1685 T

318.2 11. 27 0.1688 R

323.2 11.74 0.1746 R

333.2 12.88 0.1833 T

348.2 14.87 0.2133 T

371. 2 18.47 0.2497 T

373.2 19.16 0.2566 T

~ole fractions calculated by the evaluator.

bR (recommended) and T (tentativ~ solubility values.
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COHPONENTS:

(1) Sodium chlorate; NaCl03; [7757-82-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
Hiroshi Hiyamoto
Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

TERNARY SYSTEMS

Hany studies for the solubility of the aqueous ternary system with two saturating com
ponents have been reported. A summary of the studies is given in Tables 3-6.

Systems with alkali halides. Solubility studies of the ternary systems containing sodium
chlorate and alkali halides have been reported in 11 publications (2, 5, 12, 16, 17, 20,
22, 24, 28). A summary of these studies with that of the ternary NaCl03-BaC12-H20
system is given in Table 3.

Table 3. Summary of Solubility Studies in Ternary Systems
with Alkali Hetal and Barium Halides.

Ternary System T/K Solid phase Reference

NaCl03 - NaCl - H2O 293, 303, 333, Not given 2

353, 373

NaCl03 - NaCl - H2O 293 Not given 5

NaCl03 - NaCl - H2O 298, 308, 318 NaCl03; NaCl 16

NaCl03 - NaCl - H2O 298 NaCl03; NaCl 17

NaCl03 - NaCl - H2O 293 Not given 22

NaCl03 - NaCl - H2O 247 - 373 NaCl03; NaCl.2H20 24

NaCl; Ice

NaCl03 - NaCl - H2O 298 Not given 28

NaCl03 - NaBr - H2O 298 NaCl03; NaBr.2H20 12

NaCl03 - NaI - H2O 298 NaCl03; NaI.2H20 12

NaCl03 - NaF - H2O 298 NaCl03; NaF 20

NaC103 - KCl - H2O 298 Not given 5

NaCl03 - BaC12 - H2O 293 Not given 6

Solubilities in the ternary NaCl03-NaCl-HZO system have been reported in 7 publications
(5, 7, 16, 17, 22. 24, 28). Di Capua and Scalctti (5) and Arkhipov, Kashina and Kuzina
(17) measured solubilities (mass % units) of the two saturating components (NaCI03 and
NaCl) over a wide concentration range at 293 and 298 K, respectively. No double salts
are formed in this system.

Nallet and Paris (24) reported only one value (mass % units) at each temperature between
246 and 373 K. The details of solid phases are described on the compilation sheets. No
double salts formed.

Solubilities in the aqueous ternary system based on g cm-3 units have been reported by
Winteler (22), and by Billiter (2). Because of insufficient experimental information,
it was not possible to compare these two studies.

The paper by Perel'man and Korzenyak (28) contained only a phase diagram, and was there
fore not compiled.

The solubilities in ternary systems NaCI03-NaBr-H20 and NaCl03-NaI-H20 at 298 K were
studied by Ricci (2) and the system NaCI03-NaF-H20 at 298 was studied by Vlasov and
Shishkina (20). These salt pairs formed neither double salts nor solid solutions at
this temperature. The ternary NaCI03-NaF-H20 system was of simple eutonic type.
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COHPONENTS:
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CRITICAL EVALUATION:

Only one result in the NaC103-KC1-H20 system was reported by Di Capua and Scaletti (5),
and solubilities in the NaC103-BaC12-H20 were reported by Di Capua and Bertoni (6).
The solid phases in both papers were not reported.

Systems with other halates. Solubility studies of ternary systems containing sodium
chlorate and other halates have been reported in 8 publications (4-6, 10, 17, 19, 23,
24). A summary of these studies with that of the ternary system NaC103-NaC102-H20 is
given in Table 4.

Table 4. Summary of Solubility Studies in Ternary
Systems with other Halates

Ternary System T/K Solid Phase Reference

NaC103 - KC103 - H2O 297, 313 NaC103; KC103 4

NaC103 - KC103 - H2O 293 Not given 5

NaC103 - KC103 - H2O 273, 313 Not given 23

NaC103 - KC103 - H2O 291 NaC103; KC103; Ice 24

NaC103 - RbC103 - H2O 298 NaC103; RbC103 17

NaC103 - CsC103 - H2O 298 NaC103; CsC103 19

NaC103 - Ba(C103)2 - H2O 298 NaC103; Ba(C103)2 6

NaC103 - NaBr03 - H2O 298, 373 NaC103; NaBr03 10

Solid Solution

NaC103 - NaC102 - H2 O 288, 298, 308 NaC103; NaC103.3H20 15

318 NaC102

NaC103 - NaC102 - H2O 298 Not given 28

Solubilities in the NaC103-KC103-H20 system were studied by Il'inskii (4) at 297.4 and
313 K, and by DiCapua and Scaletti (5) at 293 K. No double salts were formed. The
results for the composition at the isothermally invariant point were reported by Munter
and Brown (23).

Nallet and Paris (24) reported only one solubility at each temperature between 255.3 K
and 373 K. The details of solid phases are described in the compilation. No double
salts were formed.

Solubilities in the ternary NaC103-RbC103-H20 and NaC103-CsC103-H20 systems have been
reported by Arkhipov, Kashina and Kuzina (17), and Arkhipov and Kashina (19), respectively
Solubilities in the ternary NaC103-Ba(C103)2-H20 system have been reported by Di Capua •
and Bertoni (6). All systems were simple eutonic, and no double salts were formed.

Solubilities in the ternary NaC103-NaBr03-H20 system were measured by Swenson and Ricci
(10). The salts studied at 298 K formed a series of solid solutions which is apparently
discontinuous. The solubility curve at 298 K appears to be divided into three portions
corresponding to the following solid phases: (1) pure sodium bromate, (2) a sodium
bromate solid solution containing up to about 5-10 mass % sodium chlorate, (3) a sodium
chlorate solid solution containing from ° to 60-65 mass % sodium bromate.

Cunningham and Oey (15) have reported solubilities in the ternary system NaC103-NaC102
H20. The system is simple and the solid phases were sodium chlorate and sodium chlorite
trihydrate. No hydrate of sodium chlorate was formed.
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The system with sodium sulfate. Solubilities in the ternary NaCl03-NaZS04-HZO system
have been reported in 3 publications (7, 8, 14). A summary of the studies is given in
Table 5.

Table 5. A Summary of Solubility Studies in the
Ternary System NaCl03-NaZS04-HZO

T/K

Z73

288

Z9l

293

Z98

313

318

348

Solid Phase Reference

NaCl03; NaZS04.l0HZO 7

NaCI03; Na2S04.l0HZO 8

NaCl03; NaZS04.l0HZO; NaZS04 14

NaCl03; Na2S04.l0HZO 7

NaCl03; NaZS04.l0HZO; NaZS04 8

NaCI03.3NaZS04 (double salt)

NaCl03; NaZS04 7

NaCl03; NaZS04; NaCI03.3NaZS04 8

NaCI03; NaZS04; NaCl03.3NaZS04 8

Solubilities in this system were determined over a wide temperature range. Ricci and
Yanick (8) reported the existence of stable double salt with the formula NaCl03.3Na2S04'
The double salt was formed at Z98 K and above, having always a very short range of stable
existence, and persisting in metastable equilibrium over a very considerable range of
concentrations. Although Babaeva (7) measured solubilities in this system at 313 K,
the existence of the double salt was not found. Below Z98 K no double salts were formed.
The solid phases in the binary systems NaCl03-HZO and NaZS04-HZO were NaCl03 and
NaZS04.l0H20 at Z98 K and below, respectively, and NaCl03 and NaZS04 at 313 K and above,
respectively. The composition of the solid phase between Z98 and 313 K was not studied.

Systems with the other compounds. A summary of solubility studies in the system contain-
ing the other compounds except the salts discussed above is given in Table 6.

Table 6. Summary of Solubility Studies in Miscellaneous
Ternary Systems

Ternary System T/K Solid Phase Reference

NaClO3 - NazC03 - HZO 297, 313 NaCl03; Na2C03.l0HZO. 4,
NaZC03.7HZO; NaZC03

NaClO3 - NaZCr04 - HZO 292 NaCl03; NaZCr04.6HZO; 11

Na2Cr04·l0HZO

NaClO3 - NaCr04 - HZO Z98 NaCl03; NaZCr04.4HZO; 11

NaZCr04·6HzO

NaClO3 - NaCr04 - H2O 3Z3 NaCl03; NaZCr04.4HZO 11

NaC104 - NaN03 - HZO Z98 NaCl03; NaN03 lZ

NaClO3 - NaZMo04 - HZO Z98 NaCl03; NazMo04.ZHZO 13

NaCI03 - NaOH - HZO Z91 NaCI03 ; NaOH.HZO 14

NaClO3 - BaBOZ - HZO Z54 NaCI03; NaBOZ.4HZO ; ice 18

NaClO3 - NaBOZ - HZO Z68, Z73, NaCI03; NaBOz.4HZO 18Z93, 303

NaClO3 - NaBOZ - HZO 318, 3Z3 NaCI03; NaBOz.4HZO; 18

NaB04·ZHZO

NaCl03 - NaBOz - HZO 333, 348 NaCI03; NaBOz.ZHZO 18
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CRITICAL EVALUATION:
Solubilities in the NaCl03-Na2C03-H20 system by Il'inskii (4), in the NaCl03-Na2Cr04-H20
system by Ricci and Weltmann (11), in the NaCl03-NaN03-H20 system by Ricci (12) and in
the NaCl03-Na2Mo04-H20 system by Ricci and Linke (13) have been reported. Neither
compound formation nor solid solution between any two salts were reported. Solubilities
in the ternary NaCl03-NaOH-H20 system were reported by Windmaisser and Stockl (14), and
no double salts were formed. Solubility isotherms at temperature between 353.9 and 348 K
were determined for the NaCl02-NaB03-H20 system by Nies and Hulbert (18). The solid
phases were NaB02.4H20, NaB02.2H20 and NaCl03' No double salts formed.

OTHER MULTICOMPONENT SYSTEMS

A summary of solubility studies in other multicomponent systems is given in Table 7.

Table 7. Summary of Solubility Studies in Multicomponent Systems

Multicomponent System T/K Reference

NaCl03 - KCl03 - NaCl - H2O 293 5

NaCl03 - NaCl02 - NaCl - H2O 283, 293, 303 26

NaClO3 - NaCl02 - NaCl - H2O 298, 303, 318 27

NaCl03 - NaCl02 - NaCl - H2O 298 28

NaCl03 - NaCl - RbCl03 - RbCl - H2O 298 17

NaCl03 - NaCl - CsCl03 - CsCl - H2O 298 19

NaCl03 - NaCl - KCl03 - KCl - H2 O 273, 313 23

NaCl03 - NaCl - KCl03 - KCl - H2O 247 - 373 25

NaCl03 - NaCl02 - NaCl - Na2C03 - H2O 298 29

Only one solubility value in the NaCl03-KCl03-NaCl-KCl-H20 system at 293 K was reported
by Di Capua and Scoletti (5). No other information was given.

Solubilities in the NaCl03-NaCl02-NaCl-H20 system were measured by Nakamori, Nagino,
Hideshima and Hirai (26) at 283, 293 and 303 K, and by Oey and Cunningham (27) at 298,
303 and 318 K. No double salts formed within the temperature interval 283-318 K.

Perel'man and Korgenyak (28) reported only a phase diagram, and the paper was therefore
not compiled.

The NaCl03-NaCl-RbCl03-RbCl-H20 system was studied by Arkhipov, Kashina and Kuzina (17).
Solubilities in the quaternary systems NaCl03-NaCl-RbCl03-H20 and RbCl03-NaCl-RbCl-H20,
have been reported, but the solubility data in five component systems were not reported.
There were four salt crystallization regions in the system: NaCl, RbCl, NaCl03 and RbCl03.
Two ternary points were obtained corresponding to solutions saturated with: (i)
NaCl+NaCl03+RbCl03; (ii) NaCl+RbCl+RbCl03' The main part of the diagram is occupied by
the crystallization field of rubidium chlorate (95%), followed in area by the sodium
chloride field (3.5 %). The four salts did not form either double salts or solid
solutions.

The NaCl03-NaCl-CsCl03-CsCl-H20 system was studied by Arkhipov and Kashina (19). Solu
bilities in the quaternary systems NaCl03-CsCl03-NaCl-H20 and CsCl03-CsCl-NaCl-H20 have
been reported, but the solubility data for five component systems were not reported.
The crystallization field of cesium chlorate occupies the greatest area on the diagram,
and this is followed by the field of sodium chloride. The crystallization fields of
sodium chlorate and of solid solutions of cesium and sodium chlorides are small.
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Munter and Brown (23) measured solubilities in the NaCl03-NaCl-KCl03-KCl-H20 system at
the isothermal invariant point. The solid phase at this point is simple: no double
salts were formed.

Na11et and Paris (25) also measured solubilities in the NaCl03-NaCl-KCl03-KCl-H20 system
over a wide temperature range, but only one value at each temperature was reported.
No double salts or solid solutions were reported.

The NaCl03-NaC102-Na2C03-NaCl-H20 system was studied by Perel'man and Korzhenyak (29).
The compositions of the eutectic points of the ternary and quaternary systems were
determined.
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COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Water; H20; [7732-18-5]

VARIABLES:
TIK = 277.93, 293.00, 303.18, 308.25

and 317.87

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Blanc, M.L.; Schmandt, W.

Z. Py~iR. Chern. 1911, 77, 614-638.

PREPARED BY:

Hiroshi Miyamoto

Solubility of NaCl03a

mol -1
t/OC mass 7- kg

4.78 45.47 7.834

19.85 48.91 8.994

30.05 51.22 9.865

35.10 52.36 10.33

44.72 54.50 11.25

a Molalities calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 273 - 373

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Bell, H.C.

J. Chern. Soe. 1923, 123, 2712-3.

PREPARED BY:
Hiroshi Miyamoto

Solubility of NaCl03a

trC mass %

0 44.32
10 46.70
20 48.95
25 50.13
30 51.30
35 52.38
40 53.54

100 67.10

mol %
(compiler)

11.87
12.91
13.96
14.54
15.13
15.69
16.32
25.66

-1mol kg
(compiler) ,

7.478
8.232
9.008
9.444
9.896

10.33
10.83
19.16

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

a Nature of the solid phase not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A solution of sodium chlorate, saturated at
the boiling point, was stirred vigorously in
an electrically controlled thermostat at the
required temperature for about three hours.
A weighed sample was evaporated in a conical
flask by immersing this in a bath at 100°C
and gently distilling benzene on to the
surface of the liquid. In about fifteen
minutes the salt was obtained in a thin
crust over the bottom of the flask. A shal-
low layer of benzene was then poured into
the flask, which was heated in an air oven
at 120°C until its weight was constant. The 1-__--------------------1
necessary buoyancy corrections were made to ESTIMATED ERROR:
the observed weighings. Soly: nothing specified.

Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(1) Sodium chlorate; NaC103; [7775-09-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

One temperature: 293 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Treadwell, W.D.; Ammann, A.

Heiv. C~. Acta. 1938, 21, 1249-56.

PREPARED BY:
Hiroshi Miyamoto

The solubility of sodium chlorate in water at 20°C was given as:

9.20 mol kg-l

The concentration solubility product was also given simply as the square of the
solubility:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:
No information was given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium metaborate; NaB02; [7775-19-1]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Nies, N.P.; Hulbert, R.W.

J. Chern. Eng. Vata 1969, 14, 14-6.

VARIABLES: PREPARED BY:
Composition Hiroshi Miyamoto
T/K = 254 to 371 K

EXPERIMENTAL VALUES: Composition of saturated solutions

NaB02 NaC103 Nature of
t/oC mass % mol % mass % mol % the solid

(compiler) (compiler) phasec

-19.3 5.01 2.03 34.73 8.707 Ice+A+C

- 5 l3.2a 3.997 0.00 0.00 A
9.99 3.31 12.08 2.471 "
7.57 2.80 24.61 5.624 "
5.72 2.42 37.36 9.757 A+C

0.00 0.00 43.03d 11.33 C

0 14.5 4.44 0.00 0.00 A
10.92 3.632 11.74 2.414 "
8.37 3.087 23.70 5.404 "
6.12 2.618 37.98 10.04 A+C

1.12 0.484 43.12 11.52 C
0.00 0.000 44.23d 11.83 "

10 0.00 0.000 46.63d 12.88 C

20 20.0 6.41 0.00 0.00 A
16.46 5.604 9.18 1.93 "
13.02 4.847 20.47 4.711 "

9.06 4.112 39.83 11.17 A+C
0.00 0.000 48.86d 13.92 C

continued ....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solutions of about 200g containing NaB02 and
NaC103 were prepd in polypropylene bottles,
brought to the op~rating temp, usually seeded
with about 50 g of the solid phases desired,
and agitated for several hours to several
days in a water or brine bath.
At least three samples from each mixture were
analyzed, and the averages are shown in the
table and the figure. In some experiments
the solid phases were detd by X-ray
diffraction.
Na20 and B203 were detd by titrn with 0.5
mol dm-3 HCl using methyl red followed by
addition of mannitol and titration to pheno
lphthalain with 0.5 mol dm- 3 NaOH which had
been standardized against recrystd dry boric
acid.
NaB03 mass % calcd'from the percent of B203.
Chlorate was detd either by boiling with
S02 followed by analysis of the resulting
chloride by the Volhard method, or by addi
tion of excess FeS04 with H2S04. boiling, and
back-titrating with Na2Cr207 using barium
diphenylamine sulfonate indicator. The
FeS04 solution was standardized with
K2Cr207 in the presence of H3P04'

SOURCE AND PURITY OF MATERIALS:
Photographic grade sodium metaborate dihy-
drate and tetrahydrate (United States Borax
& Chern. Corp.) were used. The results of
typical analysis were given in the follow
ing: 0.007 and 0.002 % S04. 0.05 and 0.04 %
Cl, 0.003 and 0.002 % Ca, 1 and 1.5 ppm Fe,
respectively, and 10 ppm Al. Reagent grade
NaC103 (J.T. Baker Chern Co) was used, assay
100.0 %, analysis 0.01 % Br03 and 0.003 % or
less Ca, Mg and NH40H precipitate, Cl, N,
S04 and Fe. Distilled water was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COHPONENTS:

(1) Sodium metaborate; NaB02; [7775-19-1]

(2) Sodium chlorate; NaC103; [7775-09-9]

(1) Water; H20; [7732-18-5]

EXPE~I~NTAL VALUES: (Continued)

ORIGI1-IAL MEASU~E'","<TS:

Nies, N.P.: Hulbert, ~.u.

J. Chern. Eng. 9ata 1969, 14, 14-6.

Composition of saturated solutions

t/"C

30

40

41.6

4S

NaB02 NaCI03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasec

23.6 7.80 0.00 1).00 A
18.77 6.7/,6 12.26 2.724 "
14.78 5.931 25.33 6.284 "
12.02 5.567 33.70 11. 'Jp, A+C

5.76 2.707 45.22 13.14 C
0.00 0.000 51.10d 15.03 "

27.9 9.59 0.00 0.'10 -
22.97 8.610 12.37 2.866 A
19.09 R.004 25.0R 6.500 "
16.90 8.042 36.34 10.69 A+Cb

7.64 3.71 45.79 13.74 C
0.00 0.00 53.5a ,d 16.30 "

18.43 9.747 3l>.82 10.22 A+B+C

30.Ra 10.(l6 0.00 0.00 A
26.62 10.10 10.24 2.402 "
24.12 9.750 17.76 4.438 "
21.81 9.791 27.R9 7.739 A+Bb

21.04 9.576 29.57 8.320 B
18.44 8.900 35.97 10.73 "
8.56 4.216 45.97 14.00 C
0.00 0.00 5L>.5d 16.86 "

continued .....



Sodium Chlorate 39

COHPONENTS:

(1) Sodium metaborate; NaB02; [7775-19-1]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUltEHENTS:

Nies, N.P.; Hulbert, R.Il.

J. CheM. Eng. V~a 1969, 14, 14-6.

Composition of saturated solutions

t/OC

50

60

75

98

a Interpolated;

NaB02 NaC103 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasec

34.1 12.41 0.00 0.00 A
30.04 11.92 11.06 2.713 lib

29.65 11. 99 12.97 3.243 A+Bb

29.18 11.86 13.79 3.1,65 Bb
25.22 10.86 21. 76 5.790 II

23.99 10.55 24.45 6.646 B

18.67 9.172 36.97 11.23 B+C

9.78 4.89 45.87 ILI.17 C
0.00 0.00 55.6a ,d 17.49 "

38.3 14.53 0.00 0.00 -
29.58 12.52 16.65 4.356 B

19.74 10.03 38.28 12.03 B+C

11.07 5.704 46.74 14.89 C
0.00 0.00 57.82d 18.83 II

42.2 16.7 0.00 0.00 B
33.90 14.74 14.93 1,.012 II

26.56 13.01 29.86 9.0/.0 II

22.99 12.30 38.66 12.7'1 B+C

10.03 5.510 51.61 17.53 C
0.00 0.00 61.15d 21.04 II

0.00 0.00 66.28d 24.96 C

b Identified by X-ray diffraction

B = Na20.Bz03.4HZO;c A = Na20.B203.8H20 or NaB02.4H20;

C = NaC103

d For the binary system the compiler computes the fo11m~in~:

t/oC soly NaC103/mo1 kg-1 t/oC

-5 7.096 45
o 7.451 50

10 8.208 60
20 8.976 75
30 9.818 98
40 10.81

C = NaC103

soly NaC10 3/mo1 kg-1

11.25
11. 76
12.'l8
14.79
1'3.47

continued .....
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COHPONENTS:

(1) Sodi~m metaborate; NaB02; [7775-19-1]

(2) Sodium chlorate; NaC103; [7775-09-9]

ORIGINAL MEASUREMENTS:

~ies, N.P.; Hulbert, ~.W.

J. Chern. E~g. ,ata 1969, 14, 14-6.

(3) .Tater; H20; [7732-18-5]

COMME~TS AND/OR ADDITIONAL DATA: (Continued)

Solubility isotherms in the NaB02 - NaC103 - H20 systems at _5° to 75°C are p.iven below:
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Sodium Chlorate 41

COMPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water;1 H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1944, 66, 1015-6.

SOURCE AND PURITY OF MATERIALS:
C.p. grade NaCl03 and NaN03 were used
without further purification.

VARIABLES: PREPARED BY:

Composition at 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaCl03 NaN03 Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

50. lOb 14.52 ° ° 1.432 A
43.98 13.25 9.26 3.49 1.481 11

38.82 12.17 17.47 6.859 1.517 11

35.72 11.52 22.65 9.149 1.528 11

34.28 c 11. 36 25.96 10.78 1.549 A+B
34.29 11. 37 25.95 10.77 1.557 11

34.28 11. 35 25.90 10.74 1.552 11

34.28 11.35 25.91 10.75 - 11

34.28 11.36 25.96 10.78 1. 554 11

(Av)34.28 11.36 25.94 10.76 1.553 11

32.15 10.47 27.08 11.05 1.548 B
27.34 8.590 29.72 11.69 1.505 11

20.96 6.353 33.94 12.88 1.468 11

13.85 4.040 38.66 14.12 1.440 11

6.93 1. 95 43.27 15.25 - 11

° ° 47.87 16.29 1.389 11

a A = NaCl03; B = NaN03

b For the binary system the compiler computes the following:

soly of NaCl03 = 9.433 mol kg-I.

c Isothermally invariant solution saturated with two salts.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Complexes were stirred for at least two
days at 25°C. Equilibrium was established
in several instances by constancy of composi
tion upon repeated analysis.
The analysis of the saturated aqueous sIn
involved argentometric titration of the
chloride with eosin as absorption indicator,
determination of water in a separate sample
by evaporation, and calculation of the
sodium chlorate by difference. A few of the
chloride determinations for the isother
mally invariant points were verified by the
Volhard method. l-E-S-T--I-MA-T-E-D-E-R-R-O-R-:--------------t
The solubilities of the individual salts Soly: nothing specified.
were determined both volumetrically and Temp: precision ± 0.05 K.by evaporation, with very close agreement
between the two methods.

REFERENCES:

AMH-c



42 Sodium Chlorate

COMPONENTS:

(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 273, 293 and 313 K

ORIGINAL MEASUREMENTS:

Babaeva, A.V.

Zh. Ob~h~h. Khim. 1936, 6, 1144-6.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

o

20

40

Sodium Sulfate Sodium Chlorate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

4.82 0.638 - - A
1.65 0.243 14.77 2.897 "
1.28 0.196 19.23 3.926 "
0.97 0.16 29.45 6.674 "
0.36 0.072 43.96 11.78 A+C

- - 45.0lb 12.17 C

16.25 2.402 - - A
13.05 1.980 6.01 1.22 "

9.40 1.53 16.45 3.564 "
8.29 1.50 27.34 6.606 "
6.30 1. 20 33.81 8.617 "
5.75 1.15 38.10 10.18 A+C

4.72 0.988 42.46 11.86 C
2.41 0.518 46.86 13.45 "
- - 49.70b 14.33 "

32.50 5.755 - - B
24.30 4.273 8.01 1.88 "
27.71 4.897 4.86 1.15 "
19.09 3.446 15.73 3.789 "
15.25 2.937 25.06 6.440 "
12.84 2.698 34.23 9.599 " continued ••.•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. Equilibrium was reached in
2 to 3.5 hours. The sodium chlorate content
was determined volumetrically by addition
of iron (II) sulfate solution to the sample
solution, and back-titrating the excess
Fe(II) with potassium permanganate solu
tion.
The solution containing sodium chlorate and
sodium sulfate was heated with sulfuric
acid and then succesively heated to dryness.
The sodium sulfate content was calculated
by difference.
The composition of the solid phase was
identified by microscopy and direct
analysis.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade sodium chlorate
and sulfate were recrystallized.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



Sodium Chlorate 43

COHPONENTS:

(1) Sodium sulfate; Na2S04; [7757-82-6)

(2) Sodium chlorate; NaCl03; [7775-09-9)

(3) Water~ H20; [7732-18-5)

ORIGINAL MEASURE'ffiNTS:

Babaeva, A.V.

Zh. Ob4hQh. KhiM. 1936, 6, 1144-6.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Sodium Sulfate Sodium Chlorate
t/·C mass % mol % mass % mol %

(compiler) (compiler)

40 11.42 2.632 42.13 12.96

7.43 1.71 116.34 14.26
1. 70 0.392 52.39 16.12

56.35b 17.93

a A = Na2S04·l0H20; B = Na2S04; C = NaCl03

b For the binary system the compiler computes the following:

soly of NaCl03 = 7.690 mol -1 O·Ckg at

= 9.282 mol -1 20·Ckg at

12.13 mol -1 40·Ckg at

Nature of
the solid
phasea

B+C

C

COMMENTS AND/O~ ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).



44 Sodium Chlorate

COMPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 288.2, 298.2, 313.2
and 343.2 K

ORIGINAL HEASUREHENTS:
Ricci, J.E.; Yanick, N.S.

J. Am. Chern. Soc. 1937, 59, 491-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

REFERENCES:
1. Ko1thoff, I.M.; Furman, N.H. Volum~c

Analy~ih Vol 2, 1929, John Wiely and
Sons, New York, p:-465.

NaC103 Na2S04 Density Nature of
t/oC mass % mol % mass % mol % gm-3 the solid

(compiler) (compiler) phasea

15 0.00 0.00 11.60 1.637 1.106 A
19.86 4.272 5.52 0.890 1.200 "
34.75 8.702 4.06 0.762 1. 323 "
36.89 9.499 4.15 0.801 1.348 "
39.37 10.45 4.02 0.799 1.372 "
41.16 11.17 3.92 0.797 - "
43.07 11.99 3.89 0.811 - "
43.67 12.25 3.90 0.820 - "
41.14 11.18 4.03 0.820 1.422 A+C
44.10 12.48 4.09 0.868 1.422 "
44.12 12.49 4.06 0.861 1.422 "
35.93 9.750 8.91 1.81 1.393 B(m)
38.37 10.62 7.98 1.66 1.408 "
41. 77 11.86 6.52 1.39 - B(m)+C(m)
41.92 11. 90 6.36 1. 35 1.424 "
41. 85 11.88 6.44 1. 37 1.424 "
42.66 12.10 5.59 1.19 - C(m)

44.34 12.55 3.83 0.812 1.422 "
45.86 12.94 2.19 0.463 1.423 "
47.91b 13.47 0.00 0.00 1.406 "

continued .•.•.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Weighed complexes of known composition were
equilibrated by stirrring in a large water
bath. The time required for attainment of
equilibrium was determined by analysis, and
required several weeks. The order of mix-
ing of the components, and the process of
seeding or inoculations for required phases
had to be varied in accordance with the
phase sought.

Chlorate was determined by the method of
Peters and Deutsh1ander (1): to the chlorate
sample (containing about O.llg of C103-)
was added a definite volume (50 cm3) of 0.05 ~E:-S:-T:-I~MA~T~E~D~E~R"::'R"::'O~R-:---------------f
mol dm- 3 arsenious oxide solution; after Soly: nothing specified.
the addition of a trace of KBr, the solution Temp: precision ± 0.02 K.
was acidified strongly with HC1 and boiled
for ten minutes. The excess arsenious
oxide was then titrated by means of 0.033
mol dm- 3 KBr03 solution using indigo sul
fonic acid as an indicator.



Sodium Chlorate 45

COMPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Yanick, N.S.

J. Am. Chern. SO~. 1937, 59, 491-6.

EXPERIMENTAL VALUES (Continued)

Composition of saturated solutions

NaCl03 Na2S04 Density Nature of
mass % mol % mass % mol % g cm-3 the solid

(compiler) (compiler) phasea

0.00 0.00 21. 78 3.411 A
6.58 1.42 18.20 2.935 "

12.30 2.739 15.77 2.631 "
18.05 4.192 13.90 2.419 "
23.45 5.712 12.64 2.307 "
27.36 6.938 12.06 2.292 "
28.92 7.494 12.21 2.371 A+B
28.87 7.459 12.03 2.329 "

(Av)28.90 7.478 12.12 2.350 "
29.29 7.628 12.23 2.387 A(m)
29.52 7.708 12.20 2.387 "
29.90 7.850 12.25 2.410 A(m)+E(m)
29.89 7.849 12.27 2.414 "
29.90 7.851 12.26 2.412 "
0.00 0.000 33.97 6.125 B(m)
6.03 1.46 28.62 5.186 "

17.09 4.227 19.89 3.686 "
28.02 7.209 12.53 2.416 "
32.47 8.531 9.86 1.94 B
38.07 10.38 7.21 1.47 "
42.39 11.94 5.37 1.13 "
44.76 12.88 4.60 0.992 "
46.28 13.50 4.02 0.878 B+E
46.26 13.49 4.02 0.878 "
46.40 13.55 3.99 0.873 "

(Av)46.31 13.51 4.01 0.877 "

AUXILIARY INFORMATION continued •..••

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The total solid was determined by evapora
tion to dryness at 100°C followed by heat
ing to 250°C, and the sulfate was then
calculated by difference.
For the identification of known solid
phases, microscopic examination and
algebraic extrapolation of tie-lines suf
ficed.
The densities reported for some saturated
solutions were obtained by means of volu
metric pipets calibrated for delivery.

ESTIMATED ERROR:

REFERENCES:



46 Sodium Chlorate

COHPONENTS:
0~Ir.I~AL MEAR~F.~~S·

(l) Sodium sulfate; Na2S0l, : [7757-82-6)
Ricci, J .E.; Yanick, ~.S.

(2) Rodium chlorate; NaC103; [7775-09-9) J. AM. Chem. Soc.. 1937, 59, 491-6.
(3) T'ater; H2O; [7732-18-5)

EXI\ERIMEJ;TAr. VAr.UES~ (Continued)

Composition of saturated solutions

t/oC NaC103 Na2S04 Density Nature of
mass % mol % mass % mol % g cm-3 the solid

(compiler) (comoi1er) ohasea

25 25.26 6.548 15.72 3.054 E(m)
27.00 7.062 14.73 2.887 "
30.80 8.142 11.90 2.358 "
31.65 8.397 11. 35 2.257 "
32.71 8.715 10.65 2.126 "
33.85 9.064 9.93 1.993 "
34.36 9.221 9.61 1.933 "
36.08 9.762 ~.56 1. 736 "
37.31 10.17 7.91 1.62 "
39.75 11.01 6.70 1.39 "
41.19 11.51 5.99 1. 25 "
44.10 12.61 4.76 1.02 "
44.55 12.81 4.75 1.02 "
46.57 13.60 3.83 n.B3B E+C
46.63 13.64 3.89 0.853 "
46.68 13.65 3.83 0.839 "
46.62 13.63 3.87 O. fll,8 "
46.63 13.64 3.88 0.850 B(m)+C(m)
46.64 13.64 3.85 0.843 "
46.64 13.64 3.86 0.8l,6 "
47.62 13.90 2.80 0.612 C
50.14b 14.54 n.oo 0.000 "

45 0.00 0.00 32.08 5.652 B
17.88 4.333 17.52 3.181 "
31. 36 8.034 9.03 1.73 "
36.12 9.553 6.87 1.36 "
37.97 10.18 6.09 1.22 "
41.84 11. 57 4.61 0.955 "
45.88 13.21 3.55 0.766 "
48.64 14.41 2.80 0.621 "
49.76 14.92 2.53 0.568 B+E
49.66 14.88 2.60 0.584 "
49.71 14.90 2.57 0.577 "
51.46 15.79 2.38 0.547 B(m)

20.10 5.078 18.6B 3.537 F,(m)
28.23 7.295 12.66 2.b.52 "
33.73 8.919 9.13 1.81 "
37.67 10.19 7.00 1.l,2 "
40.14 11.04 5.85 1.21 "
43.56 12.30 4.45 0.942 "
46.18 13.36 3.57 0.774 "
49.48 14.81 2.67 0.599 "
50.22 15.13 2.40 0.542 E
51.79 15.92 2.21 0.509 "
52.57 16.29 1.97 0.458 "
53.16 16.58 1.80 0.421 E+C
53.02 16.51 1.85 0.432 "
53.12 16.53 1. 70 0.396 "
53.10 16.54 1.77 0.413 "
54.59b 16.91 0.00 0.000 C



Sodium Chlorate 47

COHPONENTS:

(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium chlorate; NaC103 [7775-09-9]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL ~ASU~~NTS:

Ricci, J.R.; Yanick, N.S.

J. AM. Chem. SO~. 1937, 59, 491-6.

Comoosition of saturated solutions

NaC103
mass % mol %

(comoiler)

NazSOlf
mass % mol %

(compiler)

75 0.00
(;.26

27.19
35.05
45.51
50.00
51.85
53.63
54.59

55.78
55.62
55.74
55.71

57.81

41.42
42.98
46.82
49.91
51.15
52.84
53.20
54.90

56.25
57.26
58.34
59.79
60.10

60.56
60.80
60.73

61.40b

0.00
1.447
6.749
9.144

12.97
15.01
15.93
16.88
17.39

18.05
17.94
18.01
18.00

19.35

11.47
12.05
13.60
14.99
15.59
16.44
16.65
17.60

18.36
16.R9
19.62
20.48
20.73

21.02
21.14
21.12

21. 21

30.33
24.70
10.56

6.88
3.19
2.39
2.09
1.92
1. 73

1. 57
1.51
1.49
1.52

1.61

5.11
4.50
3.27
2.51
2.28
1. 94
1. 99
1. 84

1.62
1. 30
1.37
LOS
1.14

LOS
0.93
1.00

0.00

5.233
4.278
1. 964
1. 35
0.681
0.538
0.481
0.453
0.413

0.381
0.365
0.361
0.368

0.40lf

1.06
0.946
0.712
0.565
0.521
0.452
0.l.67
0.4lf2

0.396
0.321
0.345
0.270
0.295

0.273
0.242
0.261

0.000

Density
P; cl'1.- 1

Nature of
the solid
phasea

B

"

"

B+E

13(m)

E(m)

E

"
E+C

C

a A .. Na2S04.10H20;

m .. metastable

B .. Na2S04; C .. NaC103; E .. double salt, NaC103.3Na2S04

b For the binary system the compiler computes the following:

soly of NaC103 .. 8.641 mol kg-1 at 15°C

.. 9.448 mol kg-1 at 25°C

.. 11.29 mol ke-1 at 45°C

.. 14.94 mol kg-1 at 75°C



48 Sodium Chlorate

COHPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) ~ater; H20; [7732-18-5]

ORIGI~Al MEASU~EMENTS:

Ricci, J.E.; Yanick, N.S.

J. Am. r.~eM. Soc. 1Q37, 59, 491-6.

CO~S AND/OR ADDITIONAL DATA: (Continued)

The phase diap,rams are given below (based on mass % units)

'------------ --

lS0C Isotherm

4S0C Isotherm

2S0C Isotherm

7S0C Isotherm



Sodium Chlorate 49

COMPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6)

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 291 K

ORIGINAL MEASUREMENTS:
Windmaisser, F.; Stockl, F.

Mon~h. Chern. 1951, 82, 287-94.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions

Sodium Chlorate Sodium Sulfate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

- - 14.04 2.030 A
9.49 1.92 9.91 1.51 "

14.77 3.097 8.04 1.26 "
20.96 4.628 6.79 1.12 "
25.31 5.819 6.1l. 1.06 "
29.97 7.231 5.67 1.03 "
34.80 8.885 5.50 1.05 "
40.00 10.93 5.54 1.13 "
39.90 10.89 5.57 1.14 "
42.71 12.12 5.56 1.18 "
43.14 12.33 5.68 1. 22 A+B

44.60 12.94 5.28 1.15 B+C

44.09 12.78 5.71 1.24 A(m)

46.88 13.40 2.12 0.454 C
48.86b 13.92 - - "

a
A = Na2S04·l0H20; B = Na2S04; C = NaCl03; metastable.m =

b For the binary system the compiler computes the following:

-1soly of NaCl03 = 8.976 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Complexes of salts and water placed in a No information was given in the paper.
Jena glass bottle. The bottles were shaken
in a thermostat for 24 hours.
The liquid and solid phases were separated
by filtration.
Barium chloride was added to the sample
solution containing the sulfate to precipi
tate barium sulfate.
The chlorate content was determined iodo
metrically by the method of Dietz (ref 1).

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:

1. Dietz, H. Chern. z.tg. 1901, 727.

AMH-C'



50 Sodium Chlorate

COMPONENTS:
(1) Sodium fluoride; NaF; [7681-49-4]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298 K

ORIGINAL MEASUREMENTS:
Vlasov, G.A.; Shishkina, L.A.

Zh. Neo~g. Khim. 1977, 22, 2309-11;
RlL6-6. J. lno~g. Chern. (tl1gl. TMml.)
1977, 22, 1250-1.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C
Sodium Fluoride Sodium Chlorate

Nature of-1 -1mol kg mass % mol % mol kg mass % mol % the solid
(compiler) (compiler) phasea

0.928 3.75 1.64 0 0 0 A
0.855 3.38 1.51 0.248 2.49 0.439 "
0.744 2.88 1. 31 0.507 4.98 0.895 "
0.692 2.62 1.22 0.756 7.26 1.33 "
0.569 2.11 0.998 1.030 9.68 1.81 "
0.446 1.56 0.773 1.606 15.11 2.955 "
0.351 1.17 0.603 2.290 19.38 3.941 "
0.303 0.95 0.51 3.072 24.42 5.220 "
0.235 0.70 0.40 3.767 28.43 6.333 "
0.133 0.33 0.21 6.421 40.48 10.35 "
0.088 0.19 0.14 8.929 48.65 13.84 A+B

0 0 0 9.352 49.90 14.43 B

a A .. NaF; B .. NaCl03

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF
Mixtures of sodium fluoride, sodium chlorate, "Analytically pure"
and water were kept for one month at room pure grade NaF, and
temperature in tightly closed polyethylene water were used.
flasks, and then placed in a thermostat
at 25°C. The mixtures were stirred using
magnetic stirring. Equilibrium was estab-
lished after 6-8 hours in the thermostat.
The chlorate content was determined by ad-
ding excess Fe2+ and back-titrating with
permanganate. Fluoride was determined by
the zirconium alizarin photocolorimetric
method. The water content was found by
difference.

MATERIALS:
grade NaCl03, highly
C02-free distilled

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.5 K.

REFERENCES:



Sodium Chlorate 51

COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorate; NaCl03; [777)-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 293
Concentration of NaCI

ORIGINAL MEASUREMENTS:
Winteler, F.

Z. ElectAochem. 1900, Z, 360-2.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES: aComposition of saturated solutions
conc NaCI soly NaC103

-3 cl/mol
-3 -3 c 2/mol -3 Dens!§y

g dm dm g dm dm g cm

5 0.09 668 6.28 1.426
10 0.17 661 6.21 1.424
15 0.26 653 6.13 1.423
20 0.34 645 6.06 1.421
25 0.43 638 5.99 1.419
30 0.51 630 5.92 1.418
35 0.60 622 5.84 1.417
40 0.68 615 5.78 1.415
45 0.77 607 5.70 1.414
50 0.86 599 5.63 1.412
55 0.94 590 5.54 1.411
60 1.0 582 5.47 1.409
65 1.1 574 5.39 1.408
70 1.2 566 5.32 1.406
75 1.3 559 5.25 1.405
80 1.4 551 5.18 1.404
85 1. 45 544 5.11 1.402
90 1.54 537 5.05 1.401
95 1.6 529 4.97 1.399

100 1.71 522 4.90 1.398
105 1.80 514 4.83 1.396
110 1.88 507 4.76 1.394

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of salts and water were thermostated
at 20°C for several days, and shaken frequene
ly. Aliquots of the saturated solution were
acidified with nitric acid and then titrated
with silver nitrate using potassium chromate
as an indicator.
The compiler assumes that the total salt
concentration of the solution was determined
gravimetrically, and the chlorate content was
determined by difference.

It appears that the NaCI concentrations
given in the above data table are initial
concentrations (compilers).

SOURCE AND PURITY OF MATERIALS:
No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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:cmIPoNENTS:

(1) Sodium chloride; NaC1; [7647-14-5]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL 'mASU~EHENTS:

Hinte1er, F.

Z. El~Q~oQh~M. 1900, 2, 360-2.

EXPERI~NTAL VALUES: (Continued)

Composition of saturated solutionsa

concn NaCl

g dm-3 cllmo1 dm- 3

(compiler)

115
120
125
130
135
140
145
15')
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230
235
240
245
250
255
260
265
270
275
280
285
290
295
300

1. 97
2.05
2.14
2.22
2.31
2.40
2.48
2.57
2.65
2.74
2.82
2.91
2.99
3.08
3.17
3.25
3.34
3.42
3.51
3.59
3.68
3.76
3.fl5
3.94
4.02
4.11
4.19
4.28
4.36
4.45
4.53
4.62
4.71
4.79
4.88
4.96
5.05
5.13

soly NaCl03

-3 -3I': dm c2/mo1 dm
(compiler)

499 4.69
491 4.61
484 4.55
476 4.47
467 4.39
459 4.31
451 4.24
442 4.15
432 4.06
423 3.97
414 3.89
403 3.79
393 3.69
382 3.59
371 3.49
360 3.38
349 3.28
338 3.18
326 3.06
315 2.96
302 7.84
287 2.70
270 7.54
257 3.41
243 2.7.8
228 2.14
211 1.98
197 1.85
184 1.73
170 1.60
150 1.41
135 1.27
120 1.13
105 0.986

91 0.85
78 0.73
67 0.63
55 0.52

Density
-3

!': cm

1. 392
1. 391
1.389
1. 387
1.385
1. 383
1.381
1.379
1.377
1. 3711

1.372
1.369
1. 365
1.362
1.359
1.355
1. 350
1.345
1.340
1.335
1.330
1. 32t,
1. 311)
1. 313
1.307
1.301
1.295
1.289
1.283
1.276
1.270
1.263
1.256
1.249
1. 2l.1
1.235
1.226
1.217

a Composition of the solid phases not p,iven.
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [ 77 75-09-9)

ORIGINAL MEASUREMENTS:

Billiter, J.

(2) Sodium chloride; NaCl; [7647-14-5)

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 293 to 373
Concentration of NaCl

Man~h. Chern. 1920, 41, 287-95.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:
concn NaCl soly NaCl03

t/OC gilOO cm3 c2 /mol dm- 3 g/loo cm3 cllmol dm-3

20 0 0 72.2 6.78
10 1.7 66 6.2
20 3.4 57.4 5.39
32 5.5 41.8 3.93

30 0 0 77 0.72

40 0 0 82 7.7
10 1.7 75 7.0
20 3.4 65 6.1
32 5.5 42 3.9

50 0 0 86.6 8.14

60 0 0 91.3 8.58
10 1.7 83.5 7.84
20 3.4 70 6.58
32 5.5 42.4 3.98

70 0 0 96 9.0

80 0 0 100.2 9.41
10 1.7 92 8.6
20 3.4 77 7.2
32 5.5 43.3 4.07

90 0 0 106 9.96

100 0 0 111 10.4

19 1.~ l2l t 58
~. ~. 'r

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The apparatus is shown in Fig. 1.

a cb

The vessel "a" equipped with a stirrer was
sunk in a thermostat and the mixture of
salts and water were placed in the vessel.
The saturated solution was filtered in a
receiver "b" through a siphon-tube. The
aliquots of the saturated solution were
withdrawn with a pipet.
For determination of chlorate, the aliquot
was added to excess acidic FeS04 solution
and titrated with potassium permanganate
solution.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 293

ORIGINAL MEASUREMENTS:
Di Capua, C.; Scaletti, U.

Gazz. Chlm. Ita!. 1927, 27, 391-9.

PREPARED BY:

B. Scrosati and H. Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 20·Ca

mass % mol % mass % mol %
(compiler) (compiler)

0 0 49.56b 14.26
4 2 43 12
7.4 3.6 38 10

10 4.7 33.4 8.65
12.75 5.840 28.75 7.231
12.86 5.976 29.82 7.609
14.30 6.372 25.2 6.17
16.06 7.079 22.82 5.523
16.91 7.426 21. 8 5.26
17 .8 7.58 18.4 4.30
18.04 7.670 18.08 4.221
19.35 8.044 15 3.4
21 8.5 11 2.4
22.1 8.80 8.75 1.91
23.6 9.20 5.5 1.2
25 9.5 2.4 0.50
26.80 10.14 0 0

a Composition of solid phases not specified.

b For the binary system the compiler computes the following:

Soly of NaCl03 = 9.231 mol kg-I.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Mixtures of salts and water were stirred in No information given.
a thermostat for 7 days. Samples of satu-
rated solution were removed with a pipet
and weighed. The chlorate ion concentration
was determined by the Volhard method after
reduction to chloride with zinc and acetic
acid. The sodium content was determined by
precipitation as the triple acetate of
sodium, uranyl and magnesium, according to
the method described by Kling and Lasieur
(ref 1).

ESTIMATED ERROR:
Large error may be related to the method
used for the determ of sodium. The method
was tested by the authors and errors rang
ing from +0.5 % to -32 %were found.

REFERENCES:

1. Kling and Lasieur. Giohn. Chlm. Ind.
AppUcata 1925, 7.
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COMPONENTS:

(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorate; NaC10 3; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Nallet, A.; Paris, R.A.

Butt. SOQ. Chim. F~. 1956, 488-94.

VARIABLES:
Composition

T/K = 246.90 to 373

PREPARED BY:

Hiroshi Miyamoto

REFERENCES:

ESTIMATED ERROR:
Soly: precision 0.5 % (compiler).
Temp: nothing specified.

SOURCE AND PURITY OF MATERIALS:
Sodium chlorate was recrystallized twice and
dried. The purity of the sodium chlorate
was 99.9 %. Sodium chloride was prepared
by passing HCl gas through sodium carbonate
solution.

METHOD/APPARATUS/PROCEDURE:
Mixtures of salts and water were placed in
bottles and agitated in a thermostat for 2
hours at 100°C, and for 2 hours or more at
a lower temperature.
Equilibrium was approached from super
saturation.
The chloride ion concentration was determin
ed by a potentiometric method using silver
nitrate solution. After the determination of
the chloride, the chlorate was reduced with
Mohr's salt in mineral acids, and the excess
Fe(II) titrated with potassium dichromate
solution.
The sodium content was determined in
duplicate by flame photometry.
The nature of the solid phase was determined
by Schreinemakers' residues method.
The densities of the saturated solutions
were also determined.

....
u
~

Z

II

I'Q

(l)
<J

H

II

H

..
M

°..-lU
~

Z
II

U

°N
II:
N

..-l
U

~
II

<

'"

N '" "'"O<n",CO
<n..-l<nCOCO. . . . .
oo",coco
..-l ..-l

<n <n <n <n <n'" '" "'" ° ..... "'NCO"'","
('I"l an v\ ...... ,.....
N N N N

<n
N N NCO .....

\0 0' 0'\ a.. u..:: 00008

'I' .... I I '+~~+'+

M ..-l co ° M ....
I""""l C"""I \0 \0 ..... 0'\0l/"'jC"'"l1.1"\
M M .." M ("f"") ....::r"""O"NOO

..-l..-l

"" U"'l ....::r~
N 0 0 ....::r co \000\0\0""""
1'-1 N ....::r C""'l C"""I \OOI.1"\OCO
M C""'l C"'"l ('I"') ('I"l M-.::t""'''''U'''l

~ ~ ~ r-i ~ ~~~~~

~
(l)

IN!..-l
·...t"'coo

..-l Po co "'" "'" "'" .....
~§co"'~oo

<J ..-l ..-l
'-'

u
°...,

~
(l)

1N1..-l
.,-t C"""I M ....::r co ,.....

'dlr°","NOM
so"''''''' ..........

<J
'-'

l::o
..-l...,
..-l
til
o
lro
u

EXPERIMENTAL VALUES:

....
o



56 Sodium Chlorate

COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorate; NaC103 [7775-09-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition

T/K a 298, 308, 318

ORIGINAL MEASUREMENTS:
Oey, T.S.; Koopman, D.E.

J. Phy~. Chern. 1958, 62, 755-6.

PREPARED BY:

Hiroshi Miyamoto

8.96 0.000 6.195
8.48 0.621 5.925
R.03 1.250 5.663
7.79 1.614 5.512
7.22 2.562 5.126
6.62 3.674 4.711
5.67 5.807 3.983

5.14 7.294 3.505

5.18 7.565 3.150
5.26 8.583 1.970
Ii 2Q 9.086 1.407

AUXILIARY INFORMATION

EXPERIMENTAL VALUES:

t/OC xa

25 0.0000
0.1593
0.2142
0.2696
0.3867
0.4394
0.4722

0.6175

0.6940
0.7478
0.8362
0.9163
1.000

35 0.0000
0.0948
0.1808
0.2265
0.3333
0.4382
0.5932

0.6754

0.7060

~.~~~~

9.01
8.18
7.95
7.64
7.01
6.66
6.57

5.55

5.75
5.82
5.79
5.82
5.88

Composition of saturated solutions

NaCI03c NaClc
mol kg-1 mol kg-l

0.000 6.161
1.081 5.705
1.496 5.487
1.959 5.307
3.062 4.856
3.662 4.672
3.990 4.459

6.176 3.826

6.700 2.954
7.132 2.405
8.017 1.570
8.739 0.798
9.440 0.000

Nature of the
Sp. gr. solid phased

1.200 B
1. 240 "
1.255 "
1.271 "
1.309 "
1. 327 "
1.340 "
1.402 A+B

1.408 A
1.414 "
1.423 "
1.429 "
1.440 "

1.201 B
1.224 "
1.246 "
1.259 "
1.289 "
1. 325 "
1.388 "
1.430 A+B

1.433 A
1.[144 "
1.451 "

continued .....

METHOD/APPARATUS/PROCEDURE:
Original method described in (1). Mixtures
of known composition were prepared from the
solid salts and distilled water in Pyrex
solubility tubes,and were equilibrated by
rotation in a large thermostated water-bath
at various temperatures for periods of 120
hours or longer.
The liquid sample was passed through a glass
wool filter without taking the solubility
tube or the filter out of the thermostated
water-bath. Aliquots of saturated solution
were withdrawn with a calibrated pipet hav
ing small stopcocks at each end. Procedures
for the analysis of chlorate, chloride and
alkali were as described in ref (2). The
water content was determined by difference.
The nature of solid phases was determined
by the Schreinemakers' wet residue method.

SOURCE AND PURITY OF MATERIALS:
"Analytical reagent" grade sodium chlorate
and chloride were used. The impurities
in this grade were deemed much too small
to affect the solubility determinations.
Distilled water was used in all of the
experiments.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:

1. Cunningham, G.L.; Oey, T.S.
J. Am. Chern. Soc 1955, 77, 799.

2. White, J.F. Am. VYe6tu.66 Re.polLteJt
1942, 31, 484.
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COHPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5)

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASURE~NTS:

Oey, T.S.; Koopman, D.E.

J. Phy~. Chern. 1958, 62, 755-6.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaCl03
c NaClc Nature of the

t/oC xa wb mol kg-l mol kg-l Sp. r.r. solid phased

35 0.8942 5.31 9.348 1.106 1.453 A
1.000 5.35 10.38 0.000 1.467 "

45 0.0000 8.82 0.0000 6.294 1.201 B
0.1042 8.29 0.6977 5.998 1.226
0.1560 8.04 1.077 5.827' 1.240
0.2600 7.50 1.924 5.477 1.267 "
0.3917 6.81 3.193 4.958 1.308
0.4702 6.39 4.084 4.602 1.336 "
0.6158 5.47 6.249 3.899 1.398
0.7228 4.75 8.447 3.239 1.458

0.7562 4.69 8.950 2.886 1.462 A+B

0.8723 4.90 9.882 1.447 1.476 A
0.9202 4.89 10.45 0.906 1.481
1.0000 4.90 11.33 0.000 1.491

a The x function is the moles of sodium chlorate divided by the sum of the moles of
sodium chlorate and the moles of sodium chloride.

b The w function is the moles of water divided by the sum of the moles of sodium chlorate
and the moles of sodium chloride.

c Molalities calculated by the compiler.

d A = NaCl03;

(ll til QJ

NaCl

B = NaCl

as
L

NaCl
0'

w

NaCl0
3

NaCl

., ...
a9 NaCl0

3

0'
NaC103
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COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5)

(2) Sodium chlorate; NaCl03; [7775-09-9)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.; Kuzina, V.A.

Zh. Neo~g. Khim. 1968, 13, 2872-6;
Rw,.6. J. InMg. Chern. (Eng£.. T~art.6£..)

1968, 13, 1476-9.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions

Sodium Chloride Sodium Chlorate Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

26.56 10.03 --- --- A
23.80 9.313 5.73 1.23 "
22.09 8.966 10.56 2.353 "
18.51 7.862 17.60 4.104 "
16.19 7.274 24.30 5.994 "
12.43 5.980 32.90 8.691 "

11.82 5.794 34.83 9.374 A+B

11.90 5.844 34.91 9.413 "

11.01 5.436 36.05 9.772 B

7.73 3.85 39.50 10.81 "
5.24 2.68 43.40 12.18 "
2.13 1.10 47.04 13.39 "

--- --- 50.29b 14.62 "

a
A" NaCl; B ., NaCl03

b For the binary system the compiler computes the following:

soly of NaCl03 ., 9.504 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equili
brium was reached in 30 hours. Samples of
the solid and liquid phases were analyzed.
Chlorate was found by adding an excess of
iron(II) sulfate to an aliquot of saturated
solution and back-titrating with potassium
permanganate. Chloride was determined
argentometrically. Sodium was determined
by difference. The solid phases were
identified by the method of residues and by
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Sodium chlorate and chloride had a purity
of 99.9 % or better.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).

100~~Cl

80 r\\~

60

20

oL"""'---'-...::......~~~~
20 liD 60 80 100

NaC103



Sodium Chlorate 59

COMPONENTS:

(1) Sodium chlorite; NaCl02; [7758-19-2]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Cunningham, G.L.; Oey, T.S.

J. Am. Chern. Soc. ~, 77, 4498-9.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K (authors).

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium chlorate was used. Tech
nical grade sodium chlorite (Mathieson
Chemical Co.) was recrystallized three j
times from distilled water as the trihydrate
and then stored in a cool place in amber
bottles. Anal. Found: NaC102, 58.50 %,
NaCl, 0.00 %, NaCl03, 0.00 %; alkalinity
as Na20, 0.06 %; water by difference, 41.44
%. Distilled water was used.

VARIABLES: PREPARED BY:
Composition Hiroshi Miyamoto
TIK = 288.2 to 318.2

EXPERIMENTAL VALUES: Composition of saturated solutions

Mo1al1tiesc

wb
NaCl03_l NaClOz Nature of the

t/"C xa mol kg mol kg-l Sp. Gr. solid phased

15 0.0000 8.18 0.000 6.786 1.327 A
0.1422 7.23 1.092 6.585 1.361 II

0.2142 6.55 1.815 6.659 1. 383 II

0.2537 e 6.30 2.235 6.576 1.394 II

0.4066 5.12 4.408 6.433 1.457 II

0.4448 4.78 5.165 6.447 1.482 A+C
0.5063 4.78 5.880 5.733 1.483 II

0.5273 5.09 5.750 5.155 1.460 II

0.7051 5.55 7.052 2.949 1.439 II

0.8574 5.86 8.122 1.351 1.424 II

1. 0000 6.49 8.553 0.000 1.409 II

25 0.0000 6.50 0.000 8.540 1.375 A
0.0426 6.22 0.3802 8.544 1. 394 II

0.0598 5.98 0.5551 8.727 1.391 II

0.0788 5.97 0.7327 8.565 1.402 II

0.1374 5.58 1. 367 8.581 1.421 II

0.1692 5.41 1. 736 8.524 1.463 II

0.2351 4.88 2.674 8.701 1.461 II

0.2594 4.72 3.051 8.710 1.474 II

0.3241 4.22 4.263 8.891 1.508 II

0.3652 3.86 3.252 9.129 1.535 A+C

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method similar to that described in (1)
where mixtures of known composition were pre
pared from the solid salts and distilled
water in Pyrex solubility tubes. The mix
tures were equilibrated by rotation in a
large thermostated water-bath at various
temperatures for periods of 120 hours or
longer. The liquid sample was passed
through a glass wool filter without taking
the solubility tube or the filter out of
the thermostated water-bath. Aliquots of
saturated solution were withdrawn with a
calibrated pipet having small stopcocks at
each end. Procedures for the analysis of
chlorite, chlorate and alkali were described
in ref (2). The water content was deter
mined by difference. The nature of solid
phases was determined by the Schreinemakers' I-===~=~-----------------l
wet residue method. REFERENCES:

1. Cunningham, G.L.; Oey, T.S.
J. Am. Chern. Soc. 1955, 77, 799.

2. White, J. F. Am Vtje.6""t'ii{l Repoltt:eJt
1942, 37, 484.
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CONPONENTS:
(1) Sodium chlorite; NaC102; [7758-19-2]

(2) Sodium chlorate; NaC103; [7775-09-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Cunningham, G.t.; Oey, T.S.

J. Am. Chern. SO~. 1955, 77, 4498-9.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Molali tiesc

wb
NaC103 NaC102

phasedt/oC xa mol kg-l mol kg- l Sp. Gr. solid

25 0.3941 4.22 5.184 7.970 1.520 C
0.5004 4.56 6.091 6.082 1.498 "

0.6278 4.87 7.156 4.242 1.472 "
0.7269 5.07 7.958 2.990 1.461 "
0.8053 5.24 8.531 2.063 1.456 "
0.8486 5.30 8.888 1.586 1.450 "
0.9046 5.50 9.130 0.963 1.446 "
1.0000 5.88 9.440 0.000 1.444 "

35 0.0000 4.95 0.000 11. 21 1.406 A
0.0464 4.54 0.567 11.66 1.478 "
0.1202d 4.06 1. 643 12.03 1. 515 "
0.2276 3.56 3.549 12.05 1.563 "
0.2918 3.42 4.736 11.49 1.571 "
0.3177 3.15 5.598 12.02 1. 595 A+C
0.3171 3.13 5.624 12.11 1. 595 "
0.4475 3.82 6.503 8.028 1.540 C
0.5411 4.17 7.203 6.109 1.516 "
0.7103 4.55 8.665 3.534 1.490 "
0.8657 4.89 9.827 1.525 1.473 "
1.0000 5.06 10.97 0.000 1.467 "

45 0.0000 4.28 0.000 12.97 1. 501 B
0.1482 3.64 2.260 12.99 1.543 "
0.2550 3.25 4.355 12.72 1.586 "
0.3524 2.85 6.864 12.61 1.621 B+C

0.4112 3.16 7.223 10.34 1. 590 C

0.5141 3.54 8.061 7.619 1.558 "
0.6397 3.97 8.944 5.038 1.529 "
0.7745 4.18 10.29 2.995 1.510 "
1.0000 4.41 12.59 0.000 --- "

a The x function is the moles of sodium chlorate divided by the sum of the moles of
sodium chlorate and the moles of sodium chlorite.

b The w function is the moles of water divided by the sum of the moles of sodium chlorate
and the moles of sodium chlorite.

c Molalities calculated by the compiler.

d A .. NaC102· 3H20 ; B .. NaC102; C .. NaC103'

e The solubility tube put in a water-bath for 5 and 10 days.
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COMPONENTS:

(1) Sodium chlorate; NaC103; [7775-09-9]

(2) Sodium bromide; NaBr; [7647-15-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1944, 66, 1015-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaC103 NaBr Nature of the
mass % mol % mass % mol % sQ1id phasea

(compiler) ( compiler)

50. lOb 14.52 0 0 A
37.93 10.94 11.86 3.537 "
29.54 8.566 20.72 6.215 "
20.87 6.165 30.75 9.397 "
16.29 4.912 36.77 11.47 "
15.37 4.662 38.10 11. 95 "
13.87c 4.251 40.32 12.78 A+B
13.89 4.256 40.28 12.77 "
13.97 4.280 40.18 12.73 "
13.85 4.247 40.36 12.80 "
14.03 4.297 40.11 12.71 "
13.98 4.283 40.18 12.74 "

(Av)l3.89 4.256 40.28 12.77 "
12.38 3.758 41.16 12.92 B
8.07 2.387 43.74 13.39 "
7.22 2.126 44.28 13.49 "
0 0 48.49 14.15 "

a A = NaCl03 ; B = NaBr. 2H20

b For the binary system the compiler computes the following:

soly of NaCl03 = 9.433 mol kg- l

c Isothermally invariant solution saturated with two salts, the density of the
solution = 1.583 g cm-3 .

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Complexes were stirred for at least two days
at 25°C. Equilibrium was established in
several instances by constancy of composi
tion upon repeated analysis.
The analysis of the saturated aqueous solu
tion involved argentometric titration of
the chloride with eosin as adsorption indi
cator, determination of water in a separate
sample by evaporation, and calculation of
the sodium chlorate by difference. A few
of the chloride determinations for the
isothermally invariant points were verified
by the Vo1hard method.
The solubilities of the individual salts
were determined both volumetrically and by
evaporation, with very close agreement
between the two methods.

SOURCE AND PURITY OF MATERIALS:
C.p. grade NaCl03 and NaBr were used with
out further purification.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.05 K.

REFERENCES:



62 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaCI03; [7775-09-9]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 and 323 K

ORIGINAL MEASUREHENTS:
Swenson, T.; Ricci, J.E.

J. Am. Chern. SO~. 1939, 61, 1974-7.

PREPARED BY:
Hiroshi Miyamoto

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
Sodium bromate was purified by recrystal-
lization. Sodium chlorate contained small
amounts of the corresponding bromate; this
bromate content was determined by iodo
metric titration, and the necessary cor
rections were then made when the dry
chlorates are weighed out for the prepara
tion of the ternary complexes.

EXPERIMENTAL VALUES: Composition of saturated solutions

NaBr03 NaCl03 Nature of
t/oC mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

25 28.29b 4.498 0 0 A
16.46 2.816 18.91 4.586 "
13.96 2.466 24.21 6.062 "
1<:.20 2.208 28.03 7.191 "

8.68 1.68 36.75 10.06 "
7.14 1.43 40.98 11,62 "
7.00 1.41 41.47 11.82 SSI
6.54 1. 33 42.62 12.26 "
5.99 1. 22 43.66 12.64 "
6.05 1. 24 43.55 12.60 SSI+SSII

5.33 1.09 44.64 12.98 SSII
5.07 1.04 44.98 13.09 "
4.49 0.922 45.66 13.30 "
3.79 0.779 46.46 13.54 "
3.69 0.759 46.56 13.57 "
2.84 0.584 47.42 13.81 "
1,8C) 0.388 48.36 14.07 "
0.96 0.20 49.16 14.27 "
0.79 0.16 49.36 14.33 "
a a 50.07b 14.51 B

continued .....

AUXILIARY INFORMATION

HETHon/APPARATUS/PROCEDURE:
The solubilities detd by the usual proce
dures of stirring, sampling, filtering and
temperature control. Starting with com
plexes of known composition, and analyzing
the saturated solutions at equilibrium, the
solid phases were determined by the methods
of graphical or algebraic extrapolation and
occasional analyses of wet and centrifuged
residues.
The analytical method for the saturated
solutions depended on the combined percent
age of the NaCl03 and NaBr03' For large
NaBr03 compositions, solutions were analyzed I-=:,::,~~~~~ --------------I
b i d id iii ESTIMATED ERROR:y evaporat on, an 0 ometr c t trat on Soly: precision 0.05 %.
of the bromate with thiosulfate solution, Temp: nothing specified.
thus allowing the calculation of the per-
centage of the chlorate by difference. In
the presence of a large amount of chlorate,
small quantitites of bromate were deter
mined as follows: to about 100 ml of solu
tion was added sodium iodide, 5 g (20 ml of
25 % solution) giving a concentration of
0.33N after dilution to 100 mland 1.5 m1 of
concentrated HCl (0.18 to 0.2N after
dilution). After waiting 1.5 min, the sIn

continued .••••
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9)

(2) Sodium bromate; NaBr03; [7769-38-0)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Swenson. T.; Ricci. J.E.

J. Am. Chern. Soc. 1939. 61, 1974-7.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaBr03 NaCl03 Nature of
t;oC mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

50 35.50 6.166 0 0 A
27.3 4.87 10.8 2.73 "
11.2 2.31 38.9 11.4 A or SS

7.09 1.56 47.7 14.9 SS
6.75 1.49 48.2 15.1 "
5.80 1.28 49.1 15.4 "
4.53 1.01 51.1 16.1 "
2.83 0.632 53.0 16.8
2.62 0.586 53.3 16.9 "
1.35 0.301 54.4 17.2 "
0 0 55.54b 17 .45 B

a A " NaBr03; B " NaCl03

S5I " sodium bromate solid solution containing up to 5 - 10 % sodium chlorate

SSII " sodium chlorate solid solution containing from 0 to 60-65 % sodium bromate

S5 " solid solution. the composition is not given.

b For binary systems the compiler computes the following:

soly of NaCl03 9.421 mol kg-l at 25°C

" 11.74 mol kg-l at 50°C

soly of NaBr03 " 2.614 mol kg-l at 25°C

" 3.648 mol kg-l at 50°C

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
(Continued)
was titrd with 0.2 N sodium thiosulfate
solution.
The same procedure using a 0.02N sodium
thiosulfate solution for titration could be
used for the detection of quantities as
small as 0.001t! 0.0005) % of bromate in
chlorate.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based
on mass % units).

25°C Isotherm



64 Sodium Chlorate

COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Sodium iodide; NaI; [7681-82-5]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soe. 1944, 66, 1015-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaCl03 NaI Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

50. lOb 14.52 0 0 A
38.72 11.51 12.40 2.618 "
27.62 8.522 25.23 5.528 "
18.67 6.036 36.53 8.387 "
10.28 3.584 48.76 12.08 "

7.11 2.614 54.63 14.26 "
5.44 2.095 58.56 16.01 "
4.50c 1.808 61.52 17.55 A+B
4.28 1. 720 61. 74 17.62 "
4.08 1. 635 61. 79 17 .58 "
4.20 1.684 61. 73 17 .58 "
4.51 1.815 61.61 17.61 "
4.32 1. 735 61.68 17.59 "
2.83 1.126 62.65 17.70 B
1.43 0.566 63.67 17.88 "
1.22 0.484 64.00 18.02 "
0 0 64.80 18.12 "

a A os NaCl03;

b For the binary system the compiler computes the following:

soly of NaCl03 os 9.433 mol kg-l

c Isothermally invariant solution saturated with two salts, the density of the solution
• 1. 911 g cm-3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Complexes were stirred for at least two days
at 25°C. Equilibrium was established in
several instances by constancy of composi
tion upon repeated analysis.
The analysis of the saturated aqueous solu
tion involved argentometric titration of
the chloride with eosin as adsorption indi
cator, determination of water in a separate
sample by evaporation, and calculation of
the sodium chlorate by difference. A few of
the chloride determinations for the isother
mally invariant points were verified by the
Volhard method.
The solubilities of the individual salts
were determined both volumetrically and by
evaporation, with very close agreement
between the two methods.

SOURCE AND PURITY OF MATERIALS:
C.p. grade NaCl03 and NaI were used without
further purification.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.05 K.,

REFERENCES:



Sodium Chlorate 65

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298.15 K and 323.15 K

ORIGINAL MEASUREHENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1938, 60, 2040-3.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium iodate recrystallized,
and dried at 10D-11DoC. Analysis by titrn
with std thiosulfate sIn showed it to be
100.0 % pure. C.p. grade sodium chlorate
was powdered and dried at ISO-200°C.

EXPERIMENTAL VALUES: Composition of saturated solutions

NaI03 NaCl03 Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

25 8.57b 0.846 0.0 0.0 1.075 A
4.51 0.462 8.36 1.591 1.098 "
3.14 0.343 16.50 3.347 1.146 "
2.43 0.286 24.67 5.402 1.204 "
1.97 0.252 32.57 7.748 1.273 "
1. 69 0.232 38.66 9.862 1.332 "
1. 52 0.220 42.99 11.57 - "
1.46 0.216 44.56 12.23 1. 396 "
1. 39 0.210 46.37 13.03 1.404 "
1. 33 0.206 48.13 13.85 1.425 "
1. 30 0.204 49.19 14.37 1.440 "
1.29 0.203 49.42 14.48 1.445 A+C
1.29 0.203 49.40 14.47 - "
1. 29 0.203 49.32 14.43 1.441 "
1. 29 0.203 49.44 14.49 1.446 "
1. 29 0.203 49.32 14.43 1.444 "
1. 29 0.203 49.40 14.47 - "
1.29 0.203 49.38 14.46 1. 444(av) "
1.16 0.183 49.52 14.50 1.444 C
0.0 0.0 50.14 14.54 - "

continued •.•.•

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. At 25°C complexes of
known compn seeded and stirred for up to 60d,
and mean error in compn of solid phases was
1 %. At 50°C equil was readily attained and
mean error in solid phase compn was 0.09 %.
More precise solid phase compns at 25°C ob
tained by first dissolving NaI03.H20 followed
by addn of NaCl03, seeding with the monohy-
drate, and stirring for at least 6 d. At
50°C metastability for anhyd and hydrated
NaI03 easily maintained, in the first case by
starting with anhyd salt and not seeding, and
in the second case by starting with the hy- ~E-S~T~IMA-T-E-D-E-R-R-O-R-:--------------I

drate and seeding. Soly: precision ± 0.04 %.
Filtered samples of satd sIn analyzed for Solid phase compn: see discussion at left.
iodate by titrn with std thiosulfate in the
presence of excess KI and acetic acid: titrn Temp: precision ± 0.01 K.
error was 1 part in 3000. Total solids detd t----------------------I
by evapn to dryness, and NaCl03 detd by dif- METHOD/APPARATUS/PROCEDURE: (Continued)
ference. Solid phase compn detd by algebraic D iti f td 1 t 25°C d td bens es 0 sa s ns a e yextrapolation of tie-lines. The mean error
of 1 % in compn at 25°C indicates existence means of pipets calibrated for delivery.
of the anhyd salt even after 60 d of stirring
This problem was eliminated by first prepar-
ing the sIn with the hydrate as described
above. (continued)



66 Sodium Chlorate

COHPONENTS:
(1) Sodium chlorate; NaC103; [7775-09-9)

(2) Sodium iodate; NaI03; [7681-55-2)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUR~ENTS:

Ricci, J. E.

J. Am. Chern. Soc. ~, 60, 2040-3.

EXPERIMENTAL VALUES:

Composition of saturated solutions

NaI03 NaC103 Density
t/oC mass % mol % mass % mol % g cm-3

(compiler) (compiler)

50 13.49 1.400 0.00 0.000
7.67 0.824 10.02 2.002
5.69 0.639 16.56 3.457
4.91 0.570 20.61 4.448
3.23 0.424 33.33 8.131
2.41 0.357 43.71 12.030

2.12 0.336 48.95 14.432
1.92 0.323 53.20 16.66

1.87 0.321 54.58 17.44
1. 87 0.322 54.61 17.46
1.87 0.322 (av)54.59 17.45

2.50 0.369 43.41 11. 91

(2.2) c 0.330 (45) c 12.56

2.14 0.334 47.86 13.90
1. 75 0.297 53.83 16.97

1.71 0.294 54.69 17.46
1.68 0.289 54.74 17.48
1.69 0.290 (av)54.71 17.47

1.26 0.216 54.98 17.50
0.0 0.0 55.74 17.57

a
A '" NaI03·H20; B '" NaI03; C = NaC103

b Interpolated

m Metastable

For the binary system the compiler computes the following

soly of NaI03 = 0.474 mol kg-1 at 25°C

= 0.7880 mol kg- l at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

Isotherms based on mass % units are reproduced below.

11,0 H,O

NalO, N..CIO.

Nature of the
solid phasea

A

"
"

A(m)
"

A(m)+C
"

B(m)

A+B

B

B+C

C

NalO,

2soe Isotherm sOGe Isotherm



Sodium Chlorate 67

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 291 K

ORIGINAL MEASUREMENTS:
Windmaisser, F.; Stockl, F.

Monathh. Chern. 1951, 82, 287-94.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 18°C.

Sodium Sodium Chlorate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

- - 48.86b 13.92 A
6.55 4.54 37.86 9.866 "

15.25 9.706 25.10 6.003 "
19.93 12.32 19.45 4.516 "
33.34 19.99 7.90 1. 78 "
41.58 25.36 3.98 0.912 "
44.56 27.69 3.65 0.852 ..
46.90 29.64 3.56 0.845 ..
48.73 31.20 3.46 0.832 A+B

51.43 32.29 - - B

a A = NaCl03; B = NaOH.H20

b For the binary system the compiler computes the following:

soly of NaCl03 = 8.976 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The details of the solubility determina
tions were not given in the original
paper, but see the compilation for the
NaCl03-Na2S04-H20 system by these authors.

SOURCE AND PURITY OF MATERIALS:
No information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



68 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Potassium chlorate; KCl03; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K a 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Di Capua, C.; Sca1etti, U.

Gazz. Chim. Ita!. 1927, 27, 391-9.

PREPARED BY:
B. Scrosati and H. Miyamoto

Composition of saturated solutions at 20°C (solid phases not specified)

NaCl03
mass % mol %

(compiler)

KCl03
mass % mol %

(compiler)

49.56a
3.01
6.01
8.42

14.93
22.34
26.33
32.87
34.93
40.05
40.35
42.57
o
47.43
47.82
48.50
48.40
48.hO
48.84

14.26
0.543
1.11
1.59
2.988
4.827
5.924
7.896
8.587

10.49
10.63
11.54
o
13.31
13.49
13.80
13.73
13.83
13.95

o
4.25
3.65
4.13
3.56
3.65
3.40
2.62
2.50
2.50
2.60
2.57
6.75a
0.34
0.31
0.24
0.14
0.20
0.20

o
0.666
0.584
0.678
0.619
0.685
0.664
0.547
0.534
0.569
0.595
0.605
1.05
0.083
0.076
0.059
0.034
0.049
0.050

a For the binary systems the compiler computes the following:

soly of NaC103 a 9.231 mol kg-l

soly of KCl03 a 0.591 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Mixtures of salts and water were stirred
in a thermostat for 7 days. Samples of
saturated solution were withdrawn with a
pipet and weighed.

The chlorate ion concentration was deter
mined by the Volhard method after reduction
to chlolide with zinc and acetic acid. The
sodium content was determined by precipita
tion as the triple acetate of sodium,
uranyl and magnesium, according to the
method described by Kling and Lasieur (ref
1).

SOURCE AND PURITY OF MATERIALS:

No information is given.

ESTIMATED ERROR:
Large error may be related to the method
used for the determ of sodium. The method
was tested by the authors' and errors rang
ing from +0.5 % to -32 % were found.

REFERENCES:

1. Kling and Lasieur. Gio~n. Chom. Ind.
AppUc.ata 1925, 7.



Sodium Chlorate 69

COMPONENTS:

(1) Sodium chlorate; NaC103 [7775-09-9]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 273 K and 313 K

ORIGINAL MEASUREMENTS:
Munter, P.A.; Brown, R.L.

J. Am. Chern. Soc. 1943, 65, 2456-7.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

The ch10rates were found to be 99.9 %
pure.'

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were used-without
further purification.

REFERENCES:
1. Ko1thoff, I.M.; Furman, N.H.

Volume-Wc Arta.R.1j6'u', Vol 11. 1929,
388.

EXPERIMENTAL VALUES:
Composition at the isothermally invariant points

t/oC Sodium Chlorate Potassium Chlorate Water

mass % mol % mass % mol % mass % mol %
(compiler) (compiler) (compiler)

0 44.21 11.90 0.44 0.10 55.35 88.00

40 51. 75 16.19 3.41 0.927 44.85 82.88

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
At OoC mixts were sealed in Pyrex bottles
which were fastened to a rotor suspended in
a glycerol/water bath. At 40°C mixts were
placed in 250 m1 3-neck flasks and thermo
stated in a water bath. The slns were stir
red with glass stirrers provided with
mercury seals.

Preliminary experiments identified mixtures
which result in satd solutions, several of
which were used to prepare the solutions
reported in the data table above. Only the
compositions of two solutions were reported'~=:':":':-=:==-7.:~~ --1
E i1ib t d 1 1 d b ith ESTIMATED ERROR:qu ra e s ns were samp e y w - Soly: nothing specified but probably poor
drawing a1iquots with pipets fitted with due to method of analysis of Na.
cotton plugs. After determining densities Temp: at O°C precision = ± 0.1 K.
the solutions were diluted for analyses. at 40°C precision = ± 0.05 K.

Chlorate detd by the method of Dietz as
described in (1). Sodium was detd by pptn
with zinc uranyl nitrate, and potassium
detd by calculation based on stoichiometry.
Water was found by difference.



70 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaC103; [7775-09-9)

ORIGINAL MEASUREMENTS:
Nallet, A.; Paris, R.A.

(2) Potassium chlorate; KC103; [3811-04-9] Butt. Soc. Chim. F~. 1956, 488-94.

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition

T/K = 255.30 to 373

PREPARED BY:

Hiroshi Miyamoto

METHOD/APPARATUS/PROCEDURE:
Mixtures of salts and water were placed in
bottles and agitated in a thermostat for 2
hours at 100°C, and for 2 hours or more at
a lower temperature.
Equilibrium was approached from super
saturation.
The chlorate was reduced with Mohr's salt
in mineral acids, and the excess Fe(II)
titrated with potassium dichromate solution.
The analyses of cations were performed in
duplicate.
The potassium and sodium contents were de
termined by flame photometry, and also the
potassium was determined gravimetrically
with sodium tetraphenylborate.
The nature of the solid phase was determined
by Schreinemakers' residues method.
The densities of the saturated solutions
were also determined.

SOURCE AND PURITY OF MATERIALS:
Sodium and potassium chlorate were recrystal
lized twice. The purity of the chlorates
was 99.9 %.

Q)
OJ

H

II

H

~: : : :
<

'" N...cON \000....:1',......
\OoCO ....... C"1 ....... C' \0

o ,...; 0 ,...; ~"'~ex:>o
M-<t

,....,
M
(lj ....

N ...... 0'\ ...::t
~ ....... 0 \0 ~

CirOM"';~
" 0 M M'-'

'-'

,....,
M
(lj

~ -I ...c ...c ...:t ~
"'I""l ...::t N lJ"'l ~

~ Po ....... N ..............

~aoooo
u
~

g
:::l....
<Jl
<Jl
,"0
.u N
0;::
~ 00

o
o
M.....
00

'"o....
.u

<Jl

'"o....
.u
:::l....
o
t1'

EXPERIMENTAL VALUES:

REFERENCES:

ESTIMATED ERROR:
Soly: precision 0.5 % (compiler).
Temp: nothing specified •..
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Sodium Chlorate 71

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.; Kuzina, V.A.

(2) Rubidium chlorate; RbCl03;
[13446-71-4]

(3) Water; H20; [7732-18-5]

Zh. Neo~g. Khim. 1968, 13, 2872-6;
RUh4. J. Ino~g. Chern. (Engl. T~n4l.)
1968, 13, 1476-9.

VARIABLES:

Composition at 298.2 K
PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Composition

Rubidium Chlorate
mass % mol %

(compiler)

6.42b 0.726
4.61 0.532
2.69 0.329
2.20 0.294
1.83 0.273
1.80 0.303
1.67 0.300

1. 70 0.316
1.68 0.312

1.13 0.209
--- ---

a A .. RbCl03 ; B .. NaCl03

of saturated solutions

Sodium Chlorate Nature of
mass % mol % the solid phasea

(compiler)

--- --- A
4.15 0.760 "

12.55 2.437 "
21.83 4.624 "
32.22 7.616 "
42.27 11.31 "
47.00 13.38 II

49.44 14.58 A+B
49.41 14.56 "
49.81 14.63 B
50.29b 14.62 II

b For binary systems the compiler computes the following:

soly of RbCl03 .. 0.406 mol
-1kg

soly of NaCl03 .. 9.504 mol
-1kg

AUXILIARY INFORMAT~ON

SOURCE AND PURITY OF MATERIALS:
Sodium chlorate and rubidium chlorate had
a purity of 99.9 % or more.

The isothermal method was used. Equili
brium reached in 30 hours. Samples of solie
and liquid phases were analyzed. Rubidium r-~E~S~T~I~~T=E=D~E=R~R~O~R~:-------------------------
was determined as the tetraphenylborate or Soly: nothing specified. I

when at low concentration, by flame photo- Temp: precision ± 0.1 K.
metry. Chlorate was found by adding an
excess of iron(II) sulfate to an aliquot COMMENTS AND/OR ADDITIONAL DATA:
of saturated solution and back-titrating The phase diagram is given below (based on
with potassium permanganate. Sodium was mass % units).
determined by difference. 100 RheI03
The solid phases were identified by the
method of residues, and by X-ray 'M'"
diffraction. \80 I

~

METHOD/APPARATUS/PROCEDURE:

611

\ \



72 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Cesium chlorate; CsCl03; [13763-67-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREHENTS:
Arkhipov, S.M.; Kashina, N.I.

Zh. Neong. Khim. 1970, 15, 760-4.
RUM. J. 1nang. Chem. (Eng£.. TnaJ1.<\i.)
1970, 15, 391-2.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solution at 25°C

Cesium Chlorate Sodium Chlorate
mass % mol % mass % mol %

Nature of the
solid phasea

(compiler) (compiler)

7.24b 0.646 --- --- A
3.74 0.346 7.86 1.48 "
2.78 0.278 17.07 3.470 "
2.48 0.273 26.68 5.976 "
2.17 0.277 39.58 10.29 "
2.18 0.294 43.54 11.92 "
2.17 0.299 45.25 12.68 "
2.15 0.315 49.64 14.79 A+B
2.13 0.312 49.58 14.76 "
--- --- 50.20b 14.57 B

a A· CsCl03; B • NaCl03

b For binary systems the compiler computes the following:

soly of NaCl03 • 9.470 mol -1kg

soly of CsCl03 • 0.361 mol -1kg

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Solubilities were determined by the iso
thermal method by mixing the solid and
liquid phases in glass test-tubes and ther
mostating in a water bath. Samples of
liquid and solid phases were analyzed for
the anions and cesium.

Chlorate was found by adding excess iron(II)
sulfate to an aliquot of saturated solution
and back-titrating with potassium perman
ganate solution. Cesium was determined
gravimetrically as cesium tetraphenylborate.
Sodium was found by difference. The solid
phases were identified by the method of
residues, and X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
C.P. grade NaCl03 and CsCl03 with a purity
of 99.5 % or better were Vsed.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).
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COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Barium chlorate; Ba(Cl03)2;
[13477-00-4 ]

(3) Water; H20; [7732-18-5]

VARIABLES:
TIK = 293

Composition

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Di Capua, C.; Bertoni, A.

Gazz. Chim. rZae. ~, 58, 249-53.

PREPARED BY:

B. Scrosati, H. Miyamoto and M. Salomon

a
Solubilities in the NaCl03-(BaCl03)2-H20 ternary system at 20°C.

NaCl03 -1 Ba(Cl03)2 -1
mass % mol kg mass % mol kg

4.97 9.283 b ° °45. 7.84 1.05 0.0640
43.2 7.506 2.73 0.166
36.5 5.696 3.30 0.180
29.52 4.218 4.73 0.236
25.32 3.47 6.13 0.294
15.52 1.908 8.05 0.346
8.5 0.983 10.29 0.416
4.52 0.540 16.91 0.707

° 0 23.75 1.024c

a Molalities calculated by the compilers.

b 9.228 mol -1
Author gives kg

c 1.068 mol
-1

Author gives kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The method and the procedure for preparing
the saturated solutions were not reported Nothing specified.
in the original publication.

Chloride was determined by the Mohr method,
and chlorate was determined by the Volhard
method after reduction with zinc and acetic
acid. The barium content was determined
gravimetrically as the sulfate, and the
sodium content was determined by difference
after the mass of water was determined.

Nature of solid phases not specified.

ESTIMATED ERROR:
No estimates possible due to insufficient
experimental details.

REFERENCES:

AMH-D
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9)

(2) Sodium chromate; Na2Cr04; [7775-11-3)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition
TIK = 293, 298 and 323

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Weltman, C.

J. Am. Chern. Soc. 1942, 64, 2746-8.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

19

25

Sodium chromate Sodium chlorate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.00 48.28b 13.64 A
6.43 1. 20 41.91 11.93 "

14.56 2.738 33.59 9.611 "
27.00 5.170 21.57 6.285 "
35.05 6.915 15.01 4.506 A+C
35.03 6.911 15.03 4.512 "
35.04 6.913 15.02 4.509 "
37.26 7.146 10.70 3.123 C
40.60 7.571 5.14 1.459 "
42.26 7.766 2.31 0.646 "
43.63 7.926 0.00 0.000 B

0.00 0.00 (50.06)b 14.50 A
5.95 1.14 43.88 12.75 "

12.45 2.381 37.06 10.79 "
20.42 3.949 29.30 8.623 "
28.51 5.583 21.50 6.407 "
35.18 7.021 15.65 4.753 "
36.43 7.283 14.43 4.390 A+D
36.44 7.287 14.44 4.394 "
36.43 7.283 14.43 4.390 "
36.43 7.283 14.43 4.390 "
39.47 7.734 9.82 2.93 D continued .••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures prepd by weight and rotated in a
thermostat at the specified temperature.
About three days were required to reach
equilibrium.
Samples for analysis withdrawn with pipets
fitted with filter paper. Sodium chromate
in the presence of sodium chlorate was detd
volumetrically as follows: the chromate was
pptd by addn of barium chloride. The preci
pitate was filtered, dissolved in HN03, and
the chromate titrd with thiosulfate
solution.
Sodium chlorate detd by difference from
the percentage of total solid obtained
by evaporation of the satd solution at
110·C. To supplement the indirect detn of
chlorate, direct gravimetric analysis car
ried out by reduction of chlorate with S02
followed by pptn of chloride as AgCl.

The solubility result given in parenthesis
in the above table was determined by
evaporation.

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium chlorate was used and
found to be 100.0 % pure by reduction and
precipitation. Sodium chromate tetra
hydrate (Mackay Co.) was used; the per
centage of Na2Cr04 found by titration was
69.15 % and by dehydration 69.25 % as
compared with the theoretical value of
69.21 %.

ESTIMATED ERROR:
Soly: accuracy within ± 0.05 % (authors).
Temp: precision ± 0.02 K.

REFERENCES:
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COHPONENTS:
(1) Sodium chlorate; NaC103; [7775-09-9]

(2) Sodium chromate; Na2Cr04; [7775-11-3]

(3) ~ater; H20; [7732-18-5]

EXPE~I~!ENTAL VALUES: (Continued)

1)1UGINAL MEASURE1mNTS:

Ricci, J.E.; Weltman, C.

J. Am. CheM. Soc. 1942, 64, 2746-8.

Composition of saturated solutions

t/·C

25

50

a A '" NaC103;

Sodium chromate Sodium chlorate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

41.04 7.949 7.3l, 2.16 D

45.59 8.525 0.00 0.00 C

0.00 0.00 55.49b 17.42 A
6.36 1. 31 48.49 15.18

18.37 3.842 36.71 11.68
31.45 6.665 23.55 7.594 "
40.80 8.968 15.81 5.2<)<)

43.13 9.566 13.87 l'.681 A+1)
43.15 9.571 13.85 4.675 "
43.14 9.569 13.R6 4.678 "
44.21 9.619 11.54 3.821 D
47.32 9.969 6.20 1.988 "
50.66 10.25 0.00 0.000

B '" Na2Cr04·10H20; C '" Na2Cr04.6H20; D '" Na2Cr04·4H20

b For the binary system the compiler computes the following:

soly of NaC103 '" 8.770 mol kg-1 at 19·C

'" 9.417 mol ke- 1 at 25·C

'" 11. 71 mol kp,-l at 50·C

CO~!ENTS AND/OR ADbITIONAL DATA:

The phase diagram is given below (based on mass % units).
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COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Linke, W.F.

(2) Disodium (I-4)-tetraoxomolybdate (2-) J. Am. Chern. Soc. 1947, 69, 1080-3.
(sodium molybdate); Na2Mo04; [763l-95-~

(3) Water; H20; [7732-18-5

VARIABLES: PREPARED BY:

Composition at 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0·C

Na2Mo04 NaCl03 Density Nature of the
mass % mol % mass % mol % g cm3 solid phasea

(compiler) (compiler)

39.38 5.378 0.00 0.00 1.432 A
36.11 4.972 4.23 1.13 1.441 "
32.42 4.509 9.04 2.43 1.441 "
28.53 4.011 14.12 3.840 1.440 "
22.83 3.278 21.94 6.093 1.442 "
17.95 2.643 29.14 8.301 1.453 "
14.59 2.196 34.39 10.02 1.466 "
13.04 1.990 37.05 10.94 1.472 "
11. 77 1.817 39.21 11. 71 1.478 A+B
11.75 1.814 39.25 11. 72 1.479 "
11.81 1.823 39.17 11. 70 1.481 "
11. 77 1.817 39.21 11. 71 1.479 "
11. 74 1.813 39.29 11. 74 1.476 B

8.87 1.358 41.85 12.40 1.465 "
5.72 0.868 44.70 13.12 1.456 "
2.60 0.392 47.60 13.87 1.438 "
0.00 0.000 50.02b 14.49 1.433 "

a Am Na2Mo04·2H20; B m NaCl03

b For the binary system the compiler computes the following:

soly of NaCl03 m 9.402 mol kg- l

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubilities were determined by stirring
complexes of known compositions in Pyrex
tubes and sampling the equilibrated solu
tions by means of calibrated pipets fitted
with filtering tips.
One sample of saturated solution was analyz
ed by evaporating and drying to constant
weight at l25·C to obtain the combined per
centage of the two salts. A second sample
was used for the determination of molybdate
by precipitation of silver molybdate fol
lowed by a Volhard titration of the excess
silver in the filtrate.

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium molybdate dihydrate was
used. The salt was completely dehydrated
by heating at l80·C, and stored at l50·C.
The purity of this anhydrous salt was
found to be 100 %. C.p. grade sodium
chlorate was found to be pure within 1/1000
by reduction to chloride and the determina
tion of the chloride by the Volhard method.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.04 K.

REFERENCES:
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Disodium (I-4)-tetraoxomolybdate (2-)
(sodium molybdate); Na2Mo04;
[7631-95-0]

(3) Water; H20; [7735-18-5]

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Linke, W.F.

J. Am. Chern. Soc. 1947, 69, 1080-3.

The phase diagram is given below (based on mass % units).

lI,O
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METHOD/APPARATUS/PROCEDURE:

NuCIO,

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:

(1) Sodium chlorate; NaC103 ; [7757-82-6]

(2) Calcium nitrate; Ca(N03)2; [10124-37-5]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 228 - 323

Composition

EXPERIMENTAL VALUES:

NaClO3 Ca(N03)2' 4H20
t/OC mass % mole % mass %

-18.5 41.9 10.08 ---
-19.5 36.2 9.622 10.1
-19.9 34.5 9.225 13.0
-21.0 30.0 8.178 21.0
-44.4 18.5 5.857 50.4

-28.7 --- --- 62.1
-34.4 8.9 2.607 56.3

-44.6 18.6 5.885 50.2
-6.0 18.6 6.163 54.1
11.8 18.0 6.860 65.7
25.2 17.2 7.346 74.5

ORIGINAL MEASUREMENTS:

Musaev, N.Yu.; Tukhtaev, S.; Shammasov, R.E.;
Kucharov, Kh.

Zh. Neo4g. Kh~. 1984, 29, 1342-4;

Rw,.6. J. InMgan. Chern. (Engl. T4al1..6£.1 1984,
29, 770-1.

PREPARED BY:

Mark Salomon

Ca(N03)2
a

mass % mole % solid phase compositionb

--- --- ice + A
7.018 1. 210

"9.033 1.567
"14.592 2.580
"35.020 7.193
"

43.15 7.6Q2 ice + B
39.12 7.433

"
34.881 7.159 ice + A + B
37.591 8.079

"45.651 11. 286
"51.766 14.342
",

aCalculated by the compiler.

bSolid phases: A = NaCl03 ;

For the binary NaCl03-H20 systems, the compiler computes the following:

NaClO3 -18.5 0 C -1soly at = 6.775 mol kg

soly NaC103 at -28.7oC = 4.626 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

"V~sual-polythermal" method used: i. e.
probably the synthetic method (compiler).

The original publication contains a phase
diagram. In the temperature range studied,
neither solid solutions nor new compounds
are formed: i.e. the systems are of the
simple eutonic type.

SOURCE AND PURITY OF MATERIALS:

"C.p." grade NaCl03 and Ca(N03)2 were

recrystallized two times. No other

information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Silver chlorate; AgCl03; [7783-92-8]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K ~ 298
Composition

ORIGINAL MEASUREMENTS:

Ricci, J. E.; Offenbach, J. A.

J. Am. Chern. Soc. 1951, 73, 1597-9.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL VALUES:

The equilibrium results for the ternary system AgCl03-NaCl03-H20 are given.

Composition of Saturated Solutions

mass % mol % NaCl03 mass % mol % AgCl03 Nature of
NaCl03 (compiler) AgCl03 (compiler) solid phase*

0.00 0 14.46 1.567 AgCl03
8.11 1.630 10.02 1.121 SSI

17.49 3.762 7.48 0.895 SSI
27.53 6.463 5.56 0.726 SSI
34.39 8.610 4.23 0.589 SSI
41. 78 11. 276 2.85 0.428 SSI
46.57 13.275 2.14 0.339 SSI + SSII
46.54 13.263 2.15 0.341 SSI + SSII
46.55 13.268 2.15 0.341 SSI + SSII
47.52 13.628 1. 66 0.265 SSII
49.23 14.220 0.56 0.090 SSII
50.04 14.495 0.00 0 NaCl03

*SSI = ~37% NaCl03 in solid phase
SSII = ~26% AgCl03 in solid phase

The compiler calculates the solubility of AgCl03 in water as 0.7558 mol kg-I, and
-1the solubility of NaCl03 as 9.410 mol kg .

continued ••••••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary mixtures, AgC103-NaCl03-H20, of known
composition were allowed to come to equili
brium at 25°C after two weeks of stirring.
The results were unchanged after 1 to 3 weeks
of further stirring. The saturated liquid
solution was filtered and sampled for analy
sis. One sample was titrated for silver with
standard KSCN solution and one was evaporated
to dryness at 110-125°C, for total salt con
tent whereupon NaCl03 was calculated by dif
ference.

SOURCE AND PURITY OF MATERIALS:
AgCl03 was made from C.P. AgN03 and C.P.

NaCl03' After three recystallizations, the
product was 99.72 % pure (on the basis of
gravimetric determination of silver as AgCl
after reduction with NaN03 in the presence
of some Nael).

ESTIMATED ERROR:
Nothing specified in original article.
Solubility: ± 0.03 mass % (compiler).

Temp: precision probably better than ± 0.1 K
(compiler) •

REFERENCES:
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COHPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Silver chlorate; AgCl03; [7783-92-8]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

The phase diagram is presented below.

ORIGINAL MEASUREMENTS:

Ricci, J. E.; Offenbach, J. A•

. Am. Chern. Soe. 1951, 73, 1597-9.

The limiting compositions of 551 and 5511 are estimated as ~37 mass % NaCl03 in 551 and
~26 mass % AgCl03 in 5511. The composition of the isothermally invariant liquid
saturated with these two limiting solid solutions is 2.15 mass % AgCl03 and 46.55 mass %
NaCl03'
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) Urea; CH4N20; [57-13-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 248.4 to 354.8
Composition

ORIGINAL MEASUREMENTS:
Nabiev, M.N.; Tukhtaev, S.;
Musaev, N.Yu.; Kuchrov, Kh.;
Shammasov, R.E.

Zh. Neo~g. Khim. 1982, 27, 2704-6;
RU6h. J. r.tO~g. Chern. (Eng!. TJu1Hhl.)
1982, 27, 1533-4.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES: Composition of saturated solutions

Urea Sodium Chlorate Nature of the
trC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

-11. 2 32.0 12.4 I+A
-15.8 28.9 12.8 14.2 3.54
-24.8 21.5 11.0 31.5 9.07 "
-18.5 41.9b 10.9 I+B
-22.0 12.9 6.29 35.4 9.73 "
-25.2 21.0 10.7 32.0 9.22 I+A+B

-13.5 27.1 14.9 32.0 9.95 A+B
2.2 34.0 20.6 32.0 10.9 "

29.8 46.3 33.9 32.1 13.3
48.0 54.2 46.0 32.2 15.4 "
81.6 65.7 77 .2 34.3 22.8 "

a I = Ice; A .. CO(NH2)2; B .. NaCl03'

b For the binary system at - l8.5°C the compiler computes the following:

soly of NaCl03 .. 6.78 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The method of isothermal sections was used.
Eight internal sections were employed.
No other information given.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade potassium chlorate
and urea were twice recrystallized from
water. No other information given.

ESTIMATED ERROR:

Nothing specified.

AI.III-D'
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COMPONENTS:
(1) Sodium carbonate; Na2C03; [497-19-8]

(2) Sodium chloride; NaC1; [7647-14-5]

(3) Sodium chlorate; NaC103; [7775-09-9]

(4) Water; H20; [7732-18-5]

VARIABLES:

TIK .. 298

ORIGINAL MEASUREMENTS:
Pere1'man, F.M.; Korzhenyak, N.G.

Zh. Neo~g. Khim. 1968, 13, 2861-4;
RttM. J. Il1o~g. Chern. (El1gl. TJ!.a.~i.1
1968, 13, 1471-2.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions at the eutonic pointsa

Sodium Chlorate Sodium Chloride Sodium Carbonate

mass % mol % mass % mol % mass % mol %

25.0 6.52 10.5 4.99 8.5 2.23

34.9 9.41 11.9 5.84 - -
42.0 12.6 - - 10.4 3.13

- - 15.4 6.32 17.2 3.89

a Mol % data calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

r I
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COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorite; NaCl02; [7758-19-2]

(3) Sodium chlorate; NaCl03; [7775-09-9]

(4) Water; H20; [7732-18-5]

VARIABLES:

Composition at 283, 293 and 303 K

ORIGINAL MEASUREMENTS:
Nakamori, I.; Nagino, Y.;
Hideshima, K.; Hirai, T.

Kogyo Ka.ga.ku. ZIU>~1U 1958, 61, 147-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

20

NaCl NaCI02 NaCl03 Moles Nature of
mole fractiona mole fraC'tiona mole fractiona H20b the solid phasec

0.445 0.555 0.000 6.87 A+B
0.392 0.520 0.888 6.35 "
0.339 0.490 0.171 5.92 "
0.475 0.000 0.525 6.19 A+C
0.434 0.074 0.492 6.00 "
0.318 0.284 0.398 5.52 "
0.007 0.515 0.478 5.54 B+C
0.115 0.475 0.410 5.30 "
0.150 0.457 0.393 5.11 "
0.239 0.425 0.336 5.08 A+B+C

0.248 0.598 0.154 5.19 A+B
0.191 0.552 0.257 4.60 "
0.328 0.672 0.000 6.12 "
0.359 0.106 0.535 5.53 A+C
0.412 0.000 0.588 5.80 "
0.246 0.340 0.414 5.04 B+C
0.068 0.558 0.374 4.42 "
0.112 0.540 0.348 4.30 "
0.157 0.527 0.316 4.35 A+B+C

continued ••••.

AUXILIARY INFORMATION

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade sodium chloride and
chlorite were used without further purifica
tion. Sodium chlorate of purity 85 % or
better was recrystallized, and the product
NaCl03.3H20 obtained.

METHOD/APPARATUS/PROCEDURE:
Mixtures were placed in glass bottles and
agitated in a thermostat at the desired
temperature for 1.5 to 5.5 h. After equili
brium was established the sIns were allowed
to settle in the thermostat for one h or
more. Aliquots were analyzed for Cl-,
ClOZ, and ClO). The solution was weighed,
and chloride detd by pptn using silver
nitrate sIn. The chlorite concn in sIns
containing chlorite and chlorate was detd by
iodometric titration after addn of dilute
acetic acid. To another sample of solution,
sulfuric acid and Fe(II) sulfate solution ~E~S~T~I~MA~T~E~D~E~R-R~O~R-:---------------------------4
were added and the excess Fe(II) titrd with
potassium permanganate sIn, and the chlorate Nothing specified.
content calculated by difference. The
weight of NaCl, NaCl02 and NaCl03 was cal-
culated from the solubility data, and the
water c9ntent was determined by difference.



84 Sodium Chlorate

COHPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorite; NaC102; [7758-19-2]

(3) Sodium chlorate; NaC103; [7775-09-9]

(4) Water; H20; [7732-18-5]

ORIGINAL MEASUR~ENTS:

Nakamori, I.; Nagino, Y.;
Hideshima, K.; Hirai, T.

Kogyo KagaRu Z~~hi 1958, 61, 147-9.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaCl NaC102 NaC103 Moles
t/oC mole fractiona mole fractiona mole fractiona H20b

30 0.141 0.733 0.126 4.27
0.112 0.688 0.200 3.85
0.198 0.802 0.000 4.98

0.350 0.000 0.650 5.38
0.213 0.342 0.445 4.53
0.142 0.497 0.361 4.12

0.020 0.679 0.301 3.55

0.085 0.649 0.266 3.57

Nature of the
solid phasec

A+B
II

A+C
II

II

B+C

A+B+C

a Mole fraction based on total moles of solutes.

b Mole of water/l mol of the solute

c A a NaCl; B a NaCl02; C a NaCl03



Sodium Chlorate 85

COMPONENTS:
(1) Sodium carbonate; NaZC03; [497-19-8]

(Z) Sodium chlorite; NaC102; [7758-19-2]

(3) Sodium chlorate; NaC103; [7775-09-9]

(4) Water; H20; [7732-18-5]

VARIABLES:

T/K = 298

ORIGINAL MEASUREMENTS:
Pere1'man, F.M.; Korzhenyak, N.G.

Zh. Neo~g. Khim. 1968, 13, 2861-4;
RU6~. J. l»o~g. Chern. (£»gl. T~»~l.)

1968, 13, 1471-2.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions at the eutonic pointsa

Sodium Chlorite
mass % mol %

Sodium Chlorate
mass % mol %

Sodium Carbonate
mass % mol %

32.0
34.8
35.4

11. 7
13.22
10.7

22.0
23.7

42.0

6.86
7.65

12.59

2.2

7.0
10.4

0.69

1.81
3.13

~ole % data calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5)

ORIGINAL MEASUREMENTS:
Perel'man, F.M.; Korzhenyak, I.G.

(2) Sodium chlorite; NaC102 ; [7758-19-2)

(3) Sodium chlorate; NaC103; [7775-09-9)

(4) Water; H2O; [7732-18-5)

Zh. Neo~g. Khim. 1968, 13, 277-80;
RMJ.>. J. Ino~g. Chem. (Eng£.. TJta.nJ.>£..)
1968, 13, 143-5.

VARIABLES:

T/K • 298

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

The details of solubility data were not described in the original article. The experi
mental and calculated solubilities were shown in figures only.

The phase diagrams of the eutectic point of the quatanary NaC103-NaCl02-NaCl-H20 system
are given as below (based on mass %).
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AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably, the isothermal method was used.
The ions ClO) , ClOi and Cl- were determined
in the presence of one another as follows:
the chlorite content was determined iodo
metrically, the sum of the ClOi and ClO) ion
concentrations by permanganate in a strongly
acidic medium. The chlorate content was
determined by difference. The chloride ion
concentration was determined in a neutral
medium by Mohr's method.

SOURCE AND PURITY OF MATERIALS:
No information was given in the original
paper.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

..,



Sodium Chlorate 87

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium chloride; NaCl; [7647-14-5] Oey, T.S.; Cunningham, G.!. ;

(2) Sodium chlorite; NaCl02; [7758-19-2] Koopman, D.E.

(3) Sodium chlorate; NaCl03; [7775-09-9] J. Chern. Eng. Vata 1960, 5, 248-50.

(4) Water; H2O; [77 32-18-5]

VARIABLES: PREPARED BY:

Composition at 298, 303 and 318 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaCl02 NaCl03 NaCl H2O Naturesp gr of thet/OC moles mol % moles mol % moles mol % wa
solid(compiler) (compiler) (compiler) phaseb

25 0.1763 2.020 0.1361 1.559 0.6885 7.889 7.72 1.273 D
0.2488 3.001 0.1418 1. 710 0.6095 7.351 7.29 1.290
0.3899 4.824 0.1170 1.448 0.4984 6.166 7.04 1. 321
0.5340 6.407 0.1351 1. 621 0.4091 4.909 6.73 1. 356
0.2461 3.141 0.2124 2.711 0.5408 6.903 6.84 1.314
0.3096 4.076 0.2124 2.796 0.4788 6.303 6.59 1. 332
0.4210 5.937 0.1928 2.719 0.3863 5.448 6.09 1. 361
0.5546 8.631 0.1806 2.811 0.2641 4.110 5.43 1.412
0.1170 1.386 0.1095 1. 297 0.7737 9.165 7.44 1.249
0.1252 1.650 0.3680 4.848 0.5068 6.677 6.59 1.338
0.1160 1.278 0.0997 1.098 0.7851 8.649 8.07 1.249
0.1718 2.191 0.2784 3.551 0.5498 7.013 6.84 1. 318 "
0.1752 2.440 0.3798 5.289 0.4451 6.199 6.18 1. 358 "
0.1771 2.020 0.1096 1.250 0.7132 8.133 7.77 1. 265 "
0.1166 1. 780 0.6861 10.48 0.1972 3.011 5.55 1.429 C
0.2304 3.652 0.5743 9.103 0.1951 3.093 5.31 1. 443 "
0.3272 5.490 0.4863 8.159 0.1865 3.129 4.96 1.459 "
0.4209 7.455 0.4078 7.223 0.1706 3.022 4.65 1.481 "
0.1270 1.971 0.5899 9.154 0.2837 4.403 5.44 1.424 "
0.1849 2.930 0.5483 8.689 0.2669 4.229 5.31 1.432 "

continued .•..•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method similar to that described in (1)
where mixtures of known composition were pre
pared from the solid salts and distilled H20.
Pyrex solubility tubes used. The mixtures
of solid and liquid were equilibrated by
rotation in a large thermostated water-bath
at various temperatures for periods of 120
hours or longer.
The liquid sample was passed through a glass
wool filter without taking the solubility
tube or the filter out of the thermostated
water-bath. Aliquots of saturated solu
tion were removed by means of a calibrated
pipet having small stopcocks at each end.
Procedures for the analysis of chloride,
chlorite, chlorate and alkali were described
in ref (2). The Schreinemakers' wet residue
method was used to detn solid phase
compositions.

SOURCE AND PURITY OF MATERIALS:
"Analytical reagent" grade sodium chlorate
and chloride were used. Technical grade
sodium chlorite (Mathieson Chemical Co.)
was recrystallized three times from distil1ec
water as the trihydrate, and then stored in
a cool place in amber bottles.
Distilled water was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K (authors).

REFERENCES:
1. Cunningham, G.L.; Oey, T.S.

J. Am. Chern. So~ 1955, 77, 799.
2. White, J. F. Am. VYe.6.ta.66 RepolLteJt

1942, 31, 484.
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COHPONENTS: ORIGINAL HEASUREHENTS:

(1) Sodium chloride; NaC1; [7647-14-5] Oey, T.S.; Cunningham, G. I.;

(2) Sodium chlorite; NaC102; [7758-19-2] Koopman, D.E.

(3) Sodium chlorate; NaC103; [7775-09-9] J. Chern. Eng. Va,fa 1960, 5, 248-50.

(4) Water; H2O; [7732-18-5]

EXPERIHENTAL VALUES: (Continued)

Composition of saturated solutions
NaC102 NaC103 NaC1 H2O sp gr Nature

t/OC moles mol % moles mol % moles mol % wa of the
solid(compiler) (compiler) (compiler)
phaseb

25 0.1980 3.128 0.6149 9.713 0.1872 2.957 5.33 1.439 C
0.2979 5.050 0.4566 7.740 0.2454 4.160 4.90 1.452 "
0.1106 1.658 0.7947 11.91 0.0947 1.420 5.67 1. 438 "
0.6970 12.06 0.1921 3.324 0.1109 1. 919 4.78 1.451 A
0.8023 12.07 0.1225 1.842 0.0751 1.129 5.65 1. 420 "
0.7599 12.01 0.1832 2.894 0.0568 0.897 5.33 1.447 "
0.4781 8.930 0.3395 6.341 0.1831 3.420 4.35 1. 481 C+D
0.3144 5.374 0.4338 7.415 0.2519 4.306 4.85 1.446 "
0.4209 7.615 0.3728 6.745 0.2058 3.723 4.53 1.468 "
0.5276 10.05 0.3069 5.846 0.1655 3.152 4.25 1.493 "
0.0564 0.869 0.5875 9.053 0.3560 5.486 5.49 1.410 "
0.1645 2.611 0.5306 8.421 0.3050 4.841 5.30 1.427 "
0.4122 7.436 0.3950 7.126 0.1934 3.489 4.54 1. 478 "
0.4626 8.516 0.3775 6.949 0.1696 3.122 4.38 1.493 "
0.5952 12.05 0.3296 6.671 0.0754 1.526 3.94 1. 532 A+C
0.6124 12.13 0.3479 6.890 0.0396 0.784 4.05 1.531 "
0.6469 11. 35 0.1782 3.126 0.1749 3.068 4.70 1.466 A+D
0.6798 11. 37 0.1130 1.890 0.2071 3.464 4.98 1.434 "
0.6336 12.21 0.3664 7.060 0.0000 0.000 4.19 1.533 A+C

0.5709 11.89 0.3139 6.539 0.1153 2.402 3.80 1.534 A+D+C

30 0.7512 11.63 0.0000 0.000 0.2488 3.851 5.46 1.4150 D
0.5520 7.132 0.0000 0.000 0.4480 5.788 6.74 1. 3245 "
0.3160 3.575 0.0000 0.000 0.6840 7.738 7.84 1.2642 "
0.0850 0.876 0.0000 0.000 0.9150 9.433 8.70 1. 2152 "
0.0000 0.000 0.0000 0.000 1.0000 9.990 9.01 1.1955 "
0.5380 10.15 0.4620 8.717 0.0000 0.000 4.30 1. 5142 C
0.1804 2.953 0.8196 13.41 0.0000 0.000 5.11 1.4621 "
0.0000 0.000 1.0000 15.41 0.0000 0.000 5.49 1.4560 "
1.0000 7.364 1.0000 7.364 0.0000 0.000 5.79 1. 4120 A
0.8743 13.64 0.0000 0.000 0.1257 1. 961 5.41 1. 4310 "
0.9190 14.68 0.0910 1.453 0.0000 0.000 5.20 1.4444 "
0.7890 14.75 0.2110 3.944 0.0000 0.000 4.35 1. 5075 "
0.0000 0.000 0.6459 10.08 0.3541 5.524 5.41 1. 4091 C+D
0.0611 0.970 0.6050 9.603 0.3339 5.300 5.30 1.4235 "
0.1972 3.281 0.5201 8.654 0.2827 4.704 5.01 1. 4415 "
0.3407 6.052 0.4352 7.730 0.2241 3.980 4.63 1. 4695 "
0.5111 10.24 0.3470 6.954 0.1419 2.844 3.99 1. 5111 "
0.8025 13.49 0.0000 0.000 0.1975 3.319 4.95 1. 4395 A+D

0.6790 15.12 0.3210 7.149 0.0000 0.000 3.49 1.5645 A+C

0.5994 13.29 0.3140 6.962 0.0866 1. 920 3.51 1. 5360 A+C+D

45 0.1367 1.571 0.1379 1.585 0.7254 8.338 7.70 1. 269 D
0.2425 3.251 0.2658 3.563 0.4917 6.591 6.46 1. 338 "
0.3124 4.889 0.3665 5.736 0.3211 5.025 5.39 1.409 "
0.7818 12.01 0.0000 0.000 0.2182 3.352 5.51 1. 444 "
0.6712 9.616 0.0000 0.000 0.3288 4.711 5.98 1. 378 "
0.5338 6.888 0.0000 0.000 0.4662 6.015 6.75 1. 329 "
0.2769 3.115 0.0000 0.000 0.7231 8.134 7.89 1. 262 "
0.1476 1.574 0.0000 0.000 0.8524 9.087 8.38 1. 234 "
0.0000 0.000 0.0000 0.000 1.0000 9.990 9.01 1.200 "

continued .....



Sodium Chlorate 89

COHPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium chloride; NaC1; [7647-14-5]

Oey, T.S.; Cunningham, G.1. ;
(2) Sodium chlorite; NaC102; [7758-19-2] Koopman, D.E.

(3) Sodium chlorate; NaC103; [7775-09-9] J. Chem. Eng. Vaia 1960, 5, 248-50.
(4) Water; H2O; [ 7732-18-5]

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaC102 NaC103 NaCl H2O Naturesp gr
of thetrC moles mol % moles mol % moles mol % wa
solid(compiler) (compiler) (compiler)
phaseb

45 0.1605 2.821 0.6682 11.74 0.1713 3.011 4.69 1.487 C
0.3187 6.117 0.6055 11.62 0.0758 1.455 4.21 1. 526 "
0.7340 16.03 0.1842 4.022 0.0818 1. 786 3.58 1.561 B
0.8012 16.59 0.1303 2.698 0.0685 1. 418 3.83 1. 543
1.0000 18.32 0.0000 0.000 0.0000 0.000 4.46 1.508 "
0.9244 17.31 0.0000 0.000 0.0756 1.416 4.34 1. 504
0.8710 16.28 0.0000 0.000 0.1290 2.411 4.35 1. 501 B+D

0.1382 2.550 0.6375 11. 76 0.2243 4.138 4.42 1.487 C+D
0.2845 5.589 0.5418 10.64 0.1737 3.413 4.09 1. 515
0.4932 10.96 0.4013 8.918 0.1055 2.344 3.50 1. 574
0.0000 0.000 0.7228 12.57 0.2772 4.821 4.75 1.458

0.6979 15.51 0.2069 4.598 0.0952 2.12 3.50 1. 569 B+D
0.7567 16.03 0.1359 2.879 0.1074 2.275 3.72 1.543 "
0.8710 16.16 0.0000 0.000 0.1290 2.393 4.39 1.561 "
0.6107 15.00 0.3412 8.382 0.0483 1.19 3.07 1. 621 B+C
0.6312 15.51 0.3688 9.061 0.0000 0.000 3.07 1. 646 "
0.5953 14.70 0.3305 8.162 0.0740 1.83 3.05 1.620 B+C+D

a The w function is the moles of water divided by the sum of the mo1esof sodium chlorate,
sodium chlorite and sodium chloride.

b A = NaCl02. 3H20 ; B = NaC102; C = NaC103; D = NaCl

c For the binary system the compiler computes the following:

soly of NaC103 = 1.711 mol kg-1 at 30°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagrams are given below (based on mass % units).

Na::l

NaCl

NaCl



90 Sodium Chlorate

COMPONENTS:
(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium chlorate; NaCl03; [7775-09-9]

(3) Potassium chloride; KCl; [7447-40-7]

(4) Potassium chlorate; KCl03; [3811-04-9]

(5) Water; H20; [7732-18-5]

VARIABLES:

Composition at 273 K and 313 K

ORIGINAL MEASUREMENTS:
Munter, P.A.; Brown, R.t.

J. Am. Chern. Soc. 1943, 65, 2456-7.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES:

Mass % compositions of saturated solutions at isothermally invariant points

t/oC chloride chlorate sodium potassium water density/g cm-3 solid phase
a

0 16.54 0.91 8.63 3.99 69.93 1.235 A+B+C

9.52 19.64 11.39 0.34 59.11 1.349 A+B+D

40 17.17 2.84 7.60 7.34 65.05 1.257 A+B+C

5.60 33.41 12.02 1. 39 47.58 1.450 A+B+D

a Solid phases: A = KCl03; B = NaCl; C = KCl; D = NaCl03

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
At O°C mixts were sealed in Pyrex bottles
which were fastened to a rotor suspended in
a glycerol/water bath. At 40°C mixts were
placed in 250 ml 3-neck flasks and thermo
stated in a water bath. The sIns were stir
red with glass stirrers provided with
mercury seals.

Preliminary experiments identified mixtures
which result in satd solutions, several of
which were used to prepare the solutions
reported in the data table above. The com
positions of four solutions were reported.

Equilibrated sIns were sampled by withdraw
ing aliquots with pipets fitted with cotton
plugs. After determining densities the
solutions were diluted for analyses.

Chloride was detd by a modified Volhard
method (I), and chlorate detd by the method
of Dietz as described in (2). Sodium was
detd by pptn with zinc uranyl nitrate, and
potassium was detd by calculation based on
stoichiometry. Water was found by
difference.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were used without further
purification.

The chlorates were found to be 99.9 % pure.

ESTIMATED ERROR:
Soly: nothing specified but probably poor

due to method of analysis of Na.
Temp: at OoC, precision is ± 0.1 K.

at 40°C, precision is ± 0.05 K.

REFERENCES:
1. Caldwell, J.R.; Moyer, H.V. Ind. Eng.

Chern. Anal. Ed. 1935, 7, 38.
2. Kolthoff, I.M.; Furman, N.H. Volume;tJUc

Ana1.Yh,u" Vol. II 1929, 388.
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9)

(2) Sodium chloride; NaCl; [7647-14-5)

(3) Potassium chlorate; KCl03; [3811-04-9]

(4) Potassium chloride; KCl; [7447-40-7]

(5) Water; H20; [7732-l8-5J

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Nallet, A.; Paris, R.A.

Bull.. Soc. ClUm. Fit. 1956, 494-7.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The procedure of equilibration and the
method for analysis of the saturated
solutions were not described in the original
paper, but the compiler assumes that the
procedure and the method were similar to
that given in ref (1).
See the compilations for the
NaCl03 - KCl03 - H20 and
NaCl03 - NaCl - H20 systems for complete
descriptions of the experimental method.

SOURCE AND PURITY OF MATERIALS:
The source and purity of materials were
not given in the original paper, but
probably similar to that described in
ref (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Nallet, A.; Paris, R.A.

Bull.. Chem. Soc. Fit. 1956, 488.



Sodium Chlorate 93

COMPONENTS:
(1) Sodium chloride; NaC!; [7647-14-5)

(2) Sodium chlorate; NaC103; [7775-09-9)

(3) Rubidium chloride; RbC1; [7791-11-9)

(4) Rubidium chlorate; RbC103; [13446-71-4)

(5) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.l.; Kuzina, V.A.

Zh. Neo~g. Khtm. 1968, 13, 2872-6;
RaM. J. lno~g. Chem. (Engl. TJta.n&l.)
1968, 13, 1476-9.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutionsa

NaCl NaCl03 RbCl RbC103 Nature of tlE
t/oC mass % mol % mass % mol % mass % mol % mass % mol '1 solid phaseI,

25 2 1.08 - - 48.20 12.63 0.82 0.15 A+B
2.25 1.18 - - 45.80 11.62 0.82 0.15 ..
4.45 2.31 - - 43.18 10.83 0.84 0.15 ..
7.07 3.62 - - 40.07 9.908 0.85 0.15 ..
9.74 4.95 - - 37.33 9.165 0.91 0.16 ..

13.32 6.634 - - 33.95 8.172 - - C+A

13.59 6.807 - - 33.12 8.018 0.98 0.17 A+B+C
13.64 6.862 - - 33.38 8.116 0.99 0.17 ..
13.52 6.771 - - 33.19 8.033 0.95 0.16 ..
15.98 7.495 - - 26.08 5.912 1.15 0.187 C+B
18.91 8.252 - - 17.69 3.731 1.37 0.207 ..
21.31 8.886 - - 10.77 2.171 2.43 0.351 ..
23.69 9.637 - - 5.19 1.02 3.83 0.539 ..
25.47 10.24 - - - - 6.40 0.890 ..
24.06 9.727 3.49 0.774 - - 4.58 0.640 ..
22.71 9.308 7.80 1. 76 - - 2.91 0.413 ..
21.00 8.777 11. 79 2.706 - - 2.16 0.312 ..
18.57 8.092 17.80 4.259 - - 1.82 0.274 ..
15.79 7.195 23.95 5.992 - - 1. 71 0.270 ..

continued•....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equili
brium was reached in 30 hours.
Samples of solid and liquid phases w~re
analyzed, rubidium being determined as the
tetrapheny1borate or when at lower concen
tration, by flame photometry, and chloride
determined argentometrica11y. Chlorate was
found by adding an excess of iron(ll) sul
fate to an aliquot of saturated solution and
back-titrating with potassium permanganate.
Sodium was determined by difference. The
solid phases were identified by the method
of residues and by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
The NaC1, NaCl03' RbC1 and Rbc103 had a
purity of <99.9 %.

ESTIMATED ERROR:
S01y: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COHPONENTS:
(1) Sodium chloride; NaC1; [7647-14-5)

(2) Sodium chlorate; NaC103; [7775-09-9)

(3) Rubidium chloride; RbC1; [7791-11-9)

(4) Rubidium chlorate; RbC103; [13446-71-4)

(5) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Arkhipov, S.M.; Kashina, N.I.; Kuzina, V.A.

Zh. Neo~g. Khim. 1968, 13, 2872-6;
R~~. J. Ino~g. Chern. (Engl. T~an~l.)
1968, 13, 1476-9.

EXPERIMENTAL VALUES:

Composition of saturated solutionsa

NaCl NaC10 3 RbC1 RbC13
t/oC mass % mol % mass % mol % mass % mol % mass % mol %

11.82 5.793 34.82 9.370

11.79 5.887 34.53 9.466 1. 59 0.275
11.66 5.825 34.61 9.493 1.65 0.285
11.76 5.899 34.85 9.599 1.64 0.285

8.71 4.47 39.07 11.02 1.68 0.299
5.66 3.04 44.81 13.22 1.67 0.310
3.15 1. 65 45.27 13.04 1.65 0.300

49.44 14.58 1. 70 0.316

Nature of the

solid phaseb

C+D

C+D+B

D+B

a Mole fractions calculated by the compiler.

b A c RbC1; B c RbC103; C = NaC1; D = NaC103

H~ctll]

~~~~~=:::}'?Z/~===dl1za *u SO IT 80 NnCl01

<V
-iJ /0
::l

...-l

0
Ul 8

<V I
...-l

0 6
E Jl

~

<V
0..

0
N

::::
Ul RhCl
<V

...-l

0
E /0

RhClO]

The Na+, Rb+!ICI-,CIO- - H20 system at 25°C.
Circles: composition of liquid phase;
black points: composition of residues;
crosses: composition of soild phases.
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COMPONENTS:
(1) Sodium chloride: NaCl: [7647-14-5]

(2) Sodium chlorate: NaCI03: [7775-09-9]

(3) Cesium chloride; CaCl; [7647-17-8]

(4) Cesium chlorate; CsCI03; [13763-67-2]

(5) Water; H2O; [7732-18-5]

VARIABLES:

Composition and temperature
T/K a 298.2, 323.2 and 348.2 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.

Zh. Neong. K~. 1970, 15, 760-4;
RU4~. J. Inong. Chern. (Engt. Tna~t.)

1970, 15, 391-2.

PREPARED BY:

Hiroshi Miyamoto

The phase diagram is given below, and numerical data follow on the next two pages.

I CSCI0
3CsCl I

solid solutions
.--;;:::'l- NaCl-CsCl

80 VI
50

CSClO
3

qO

/2 4

10 ~ /q 5 NaCl NaClO
3a

~/8 10
/5 'iJ

NaCl :0 "9 60 80 Z6 NaCI0
3

continued ••...

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solubility was investigated by the isotherm
al method by mixing the solid and liquid
phases in glass test-tubes in a water ther
mostat.
Samples of liquid and solid phases were
analyzed for the anions and cesium. Chlo
ride was titrated with silver nitrate solu
tion by using potassium chromate as indica
tor. Chlorate was found by adding excess
iron(II) sulfate to an aliquot of saturated
solution and back-titrating with potassium
permanganate solution. Cesium was deter
mined gravimetrically as cesium tetraphenyl
borate. Sodium was found by difference.
The solid phases were identified by the
method of residues, and X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure" grade NaCl, NaCI03' CsCl
and CsCl03 with a purity of 99.5 % or
better were used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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98 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) l,2-Ethandiol (ethylene glycol);
C2H602; [107-21-1]

VARIABLES:

T/K • 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Isbin, H.S.; Kobe, K.A.

J. Am. Chern. Soc. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of NaC103 in ethylene glycol at 25°C is

16.0g/l00g solvent

1.50 mol kg- l

(authors)

(compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solvent and excess solid were sealed in
a soft glass test-tube and rotated for at
least one week in a water thermostat at
25°C.
All analyses were made on a weight basis
by use of weighing pipets. Both the stand
ard gravimetric determination of chloride
and the volumetric method, using dichloro
fluoresein as an indicator, were used. The
chlorate was reduced to the chloride by
boiling with excess sulfurous acid.

SOURCE AND PURITY OF MATERIALS:
Technical grade ethylene glycol (Carbide
and Carbon Chern. Co) was used, and
purified by fractionation. Analytical
grade NaCl03 was used.

ESTIMATED ERROR:
Soly: precision within 0.5 %.
Temp: precision ± 0.08 K.

REFERENCES:



Sodium Chlorate 99

COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) 2-Aminoethanol(monoethanolamine)
C2H7NO; [141-43-5]

VARIABLES:

T/K c 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Isbin, H.S.; Kobe, K.A.

J. Am. Chern. SOQ. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of NaCl03 in monoethanolamine at 25°C is

19.7g/l00g solvent

1. 85 mol kg-l

(authors)

(compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solvent and excess solid were sealed in
soft glass test-tubes and rotated for at
least one week in a water thermostat.
All analyses were made on a weight basis by
use of weighing pipets. Both the standard
gravimetric determination of chloride and
the volumetric method, using dichloro
fluoresein as an indicator, were used. The
chlorate was reduced to the chloride by
boiling with excess sulfurous acid.

SOURCE AND PURITY OF MATERIALS:
Technical grade monoethanolamine (Carbide
and Carbon Chem Co) was used, and purified
by careful fractionatlon.
Analytical grade NaCl03 was used.

ESTIMATED ERROR:
Soly: precision within 0.5 %.
Temp: precision ± 0.08 K.

REFERENCES:



100 Sodium Chlorate

COMPONENTS:

(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) 2-Propanone (acetone); C3H60;
[76-64-1]

VARIABLES:

T/K a 288, 293 and 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miravitlles, Mille L.

Ann. F~. Quim. (Ma~dl 1945 41, 120-37.

PREPARED BY:

H. Herrera

Solubilitya

mass % mol kg- l

15

20

25

~olalities calculated by H. Miyamoto

0.1038

0.0961

0.0943

0.009762

0.009037

0.008868

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions were prepared in an
Erlenmeyer flask by mixing the dried acetone
with an excess of halate for two hours. The
solution was constantly stirred by bubbling
dry air (air was dried by passing it through
CaC12 while pumping it into the solution).
Air going out from the flask after bubbling
in the solution carried some acetone vapor
during this operation. The solution tempera
ture was kept constant by immersing the flask
in a constant temperature water bath. After
two hours, the air exit was closed. The
resulting pressure forced the saturated
solution from the Erlenmeyer through a tube
filled with cotton (which acted as a filter)
and was collected in a small flask. This
flask was stoppered and weighed. The halate
contained in the sample was weighed after
complete evaporation of acetone. In all
cases, weights were reported to the fourth
decimal figure.

SOURCE AND PURITY OF MATERIALS:
Commercial redistilled acetone. This
acetone was then dehydrated three times by
leaving it in contact with calcium chloride
for forty eight hours each time. Fresh
CaC12 was used in each operation. Finally
the dehydrated acetone was distilled at
56. 3°C.

Source and purity of NaCl03 not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium chlorate; NaCl03; [7775-09-9]

(2) l,2-Ethanediamine(ethylene-
diamine); C2H8N2; [107-15-3]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Isbin, H.S.; Kobe, K.S.

J. Am. Chern. SOQ. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of NaCl03 in ethylenediamine at 25°C is

52.8g/l00g solvent

4.96 mol kg-l

(authors)

(compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solvent and excess solid were sealed
in soft glass test-tubes and rotated for
at least one week in a water thermostat at
25°C. All analyses were made on a weight
basis by use of weighing pipets. Both the
standard gravimetric determination of
chloride and the volumetric method, using
dichlorofluoresein as an indicator, were
used. The chlorate was reduced to the
chloride by boiling with excess sulfurous
acid.

SOURCE AND PURITY OF MATERIALS:
Ethylenediamine was dehydrated and
purified by the method given in ref. 1.
Analytical grade NaCl03 was used.

ESTIMATED ERROR:

Soly: precision within 0.5 %.
Temp: precision ± 0.08 K.

REFERENCES:
1. Putnam, G.L.; Kobe, K.A. Tnan6.

Electnochern. SOQ. 1938, 74, 609.



102 Sodium Chlorate

COMPONENTS:

(1) Sodium chlorate; NaC103; [7775-09-9]

(2) Tetrahydrothiophene l,l-dioxide
(sulfolane); C4H802S; [126-33-0]

VARIABLES:

T/K = 313.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Starkovich, J.A.; Janghorbani, M.

J. Ino~g. Nucl. Chern. 1972, 34, 789-91.

PREPARED BY:
Hiroshi Miyamoto

Reagent grade NaC103 was used.

ESTIMATED ERROR:
50ly: precision about ± 15 % (compiler).

Temp: precision ± 0.5 K.

SOURCE AND PURITY OF MATERIALS:
Sulfolane (Shell Chemical Co.) was distilled
twice under vacuum at temperatures less than
100·C. The purified solvent was found to
contain less than 0.02 mass % water by Karl
Fischer titration.

The authors reported results for two solubility determinations at 40·C:

40 + 2 nnnol dm- 3

33 ± 2 nnnol dm- 3

The mean of the two values is

36 ± 5 nnnol dm-3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Excess salt and solvent were sealed in 5 ml
glass ampules and equilibrated at 40·C for
250-300 hours with periodic shaking. 1 ml
aliquots were transferred in the laboratory
atmosphere to 1/2 dram polyethylene vials
and sealed. These 1/2 dram vials were then
sealed in 2 dram vials, and the chloride
content determined by neutron activation
(38Cl activity). Each sample was irradiated
twice for 30 minutes at neutron fluxes of
2.8 x 1010 and 5.6 x 109 neutrons cm-2
sec-I. A calibration plot of 38Cl activity
vs chloride concentration was used for the
analyses.

After each activation the 1/2 dram vials
were placed in new 2 dram vials, and
y-radiation counted in a Nar(Tl) well detec
tor coupled to a 400 channel analyzer. Both~~~~~----------------------------------~

the 1.64 and 2.16 MeV peaks were used for REFERENCES:
the analyses, and were corrected for Comptom
scattering and decay. Where interferences
were noted,only one y. ray was used.



Sodium Chlorate 103

COMPONENTS:

(1) Sodium chlorate; NaC103; [7775-09-9]

(2) Dimethy1formamide; C3H7NO; [68-12-2]

VARIABLES:

One temperature: 298.2 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Paul, R.C.; Sreenathan, B.R.

l~dia~ J. Chern. 1966, 4, 382-6.

PREPARED BY:

Mark Salomon and Hiroshi Miyamoto

The solubility of NaC103 in HCON(CH3)2 was reported as

23.4 g/100 g solvent (2.198 mol kg-1 , compiler)

The solid phase is the anhydrous salt.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Excess salt and
10 m1 of solvent were placed in a Pyrex test
tube, sealed, and rotated in a constant
temperature water-bath for 24-30 hours. The
seal was broken in a dry box and the slurry
quickly filtered. The authors state that
the metal was estimated from a known
quantity of the saturated (filtered) solu
tion, but no details were given. The satu
rated solution was colorless, and the heat
of solution estimated to be less than 10
kcal mo1-1 (42 kJ mo1-1): method used to
estimate the heat of solution was not des
cribed.

SOURCE AND PURITY OF MATERIALS:
Dimethy1formamide (Baker "analyzed" grade)
was further purified as described in (1).

A.R. grade NaC103 was warmed and placed
under vacuum for 6-8 hours.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
1. Paul, R.C.; Guraya, P.S.;

Sreenathan, B.R. l~dia~ J. Chern.
1963, 1, 335.



104 Sodium Chlorate

COMPONENTS:
(1) Sodium chlorate; NaCI03; [7775-09-9]

(2) Hydradzine; N2H4; [302-01-2]

VARIABLES:

Room temperature (Compiler's assumption)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Welsh, T.W.B.; Broderson, H.J.

J. Am. Chern. Soc. 1915, 37, 816-24.

PREPARED BY:

Mark Salomon and Hiroshi Miyamoto

The solubility of NaCI03 in hydrazine at room temperature was given as:

0.66 gIl cm3 N2H4

The authors stated that the chief object of the research was to obtain qualitative
and approximate quantitative data, and the temperature was not kept constant.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility vessel was a glass tube to
which a U-shaped capillary tub~ was attached
to !:he bottom. A stopcock at the end of the
capillary pe~itted the adjustment of the
rate of flow of dry nitrogen. About 1 cc
of anhydrous hydrazine was placed in the
tube, and small amounts of NaCI03 added from
weighing bottle.
After each addition of NaCI03, a loosely
fitting cork was placed in the top of the
solubility tube. Nitrogen was bubbled
through solution until the salt dissolved.
The process was repeated until no more salt
would dissolve. Temperature was not kept
constant.

The accuracy in this method is very poor.
In addition the authors stated that it was
difficult to prevent the oxidation of
hydrazine.

SOURCE AND PURITY OF MATERIALS:
Anhydrous hydrazine was prepd by first par
tially dehydrating commercial hydrazine
with sodium hydroxide according to the
method of Raschig (1). Further removal of
water by distillation from barium oxide
after the method of de Bruyn (2). The dis
tillation apparatus employed and the pro
cedure followed in the respective distilla
tion were those described by Welsh (3). The
product was found on analysis to contain
99.7 % hydrazine. The hydrazine was stored
in 50 cm3 sealed tubes. Sodium chlorate
was the ordinary pure chemical of standard
manufacture.

ESTIMATED ERROR:
Soly: accuracy ± 50 % at best (compilers).

REFERENCES:
1. Raschig, F. BVt. Ouch. Chern. Ge.6 .1927,

43, 1927.: Hale, C.F.; Shetterly, F.F.
J. Am. Chern. Soc. 1911, 33, 1071.

2. de Bruyn, L. Rec. TIla.v. CIUm. Pa./j.6-8M.
1895, 14, 458.

3. Welsh, T.W. J. Am. Chern. Soc.
1915, 37, 497.
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THE BINARY SYSTEM

COHPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth. NJ, USA July, 1984

Data for the solubility of potassium chlorate in water have been reported in 23 studies
(1-23). Five studies (2, 5, 9, IS, 16) deal solely with the binary system, three
studies (3, 7, 11) report solubilities in water-organic solvent mixtures, and the remain
ing studies deal with multicomponent systems. Most studies are based on isothermal
measurements with chemical analyses either gravimetrically (3, 5, 7, 11) or by titration
of chloride after reduction of the chlorate (6, 11-13, 20-23). One high temperature
study by Benrath et al. (15) used the synthetic method.

Mellor (24) has cited a number of studies which are unavailable to the compilers and
evaluators, and hence have not been included in this volume. The studies cited by
Mellor are: Gay Lussac (25), Mulder (26), Geradin (27), Nordenshjold (28), Schlosing (29)
Blarez (30), Arrhenius (31), Etarde (32) and Calvert (33).

In all studies including those for multicomponent systems, no hydrates of KCl03 were
reported. It is therefore concluded that the anhydrous salt is the solid phase over the
temperature range of 273 - 578 K. A summary of all the binary solubility data is given
in Table 1. In this table we list the solubilities in mole fraction units (calculated
by the evaluators), and the solubilities in mol kg-l units can be found in the compila
tions. Also included in Table 1 are the weighting factors used in fitting the data to
the smoothing equations. A weight of (1) or (0) was given depending whether the speci
fied result was included or omitted, respectively. We considered giving higher weight
factors to data of higher precision (13, 14, 17-19, 22), but doing so would have resulted
in the rejection of important data of less precision, mainly those of Pawlewsky (1).
Data were rejected from the smoothing equation fit when the difference between the cal
culated and observed mole fraction solubilities exceeded twice the standard error of
estimate: i.e. when

abs [Xobsd - Xcalcd] > 20x
Two smoothing equations were used. For mole fractions we used

Yx = A/(T/K) + Bln(T/K) + C + D(T/K)

and for molalities we used

Ym = A/(T/K) + Bln(T/K) + C

[1]

[2]

The complex Y terms in eqs. [1] and [2] are defined in the PREFACE to this volume and
in the LiCl03-H20 and RbCl03-H20 critical evaluations. The resulting smoothing equa
tions based on fitting only those solubilities between 273-373 K are given in eqs. [3]
and [4] below. The smoothed solubilities at rounded temperatures are given in Table 2
and are designated as ~eeommended values.

Yx = -60986.l7l/(T/K) - 328.49l5ln(T/K) + 1925.070 + 0.48l909l(T/K)

cry = 0.023 Ox = 0.00023

Ym = -6472.065/(T/K) - 11.3302ln(T/K) + 86.2555

[3]

[4]

AMH-E

0y = 0.020 (Tm = 0.049
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COHPONENTS: EVALUATOR:
(1) Potassium chlorate; KC103; [3811-04-9] H. Miyamoto

Department of Chemistry

(2) Water; H2O; [ 7732-18-5] Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA July, 1984

CRITICAL EVALUATION:

Table 1. Summary of Experimental Solubilities in the Binary Systema

T/K X (weight) ref. T/K X (weight) ref.

273.2 0.004594 (1) 1 313.2 0.01902 (0) 12
273.2 0.004603 (1) 12 313.2 0.01919 (1) 1
278.2 0.005584 (1) 1 313.2 0.02007 (1) 3
278.2 0.005810 (1) 19 318.2 0.02153 (0) 1
281.2 0.006543 (1) 5 318.2 0.02318 (1) 13
283.2 0.006499 (0) 1 323.2 0.02482 (0) 12
288.2 0.007803 (0) 1 323.2 0.02571 (1) 1
288.2 0.008769 (1) 13 323.2 0.02692 (0) 20
288.2 0.008871 (1) 9 326.2 0.02998 (0) 2
290.8 0.00953 (1) 11 328.2 0.02894 (1) 1
293.0 0.01040 (1) 5 333.2 0.03328 (1) 1
293.2 0.01034 (0) 16 338.2 0.03613 (1) 1
293.2 0.01053 (1) 1 341. 2 0.04263 (0) 2
293.2 0.01048 (1) 7 343.2 0.04111 (1) 1
293.2 0.01053 (1) 8 348.2 0.04625 (1) 1
293.2 0.01055 (1) lOb 353.2 0.05149 (1) 1
293.2 0.01058 (1) 12 354.2 0.04328 (0) 2
293.2 0.01060 (1) 9 358.2 0.05730 (1) 1
298.2 0.01187 (0) 1 359.2 0.06050 (0) 2
298.2 0.01219 (1) 6 363.2 0.06348 (1) 1
298.2 0.01240 (1) 22 368.2 0.07024 (1) 1
298.2 0.01244 (1) 17 372.2 0.07769 (0) 5
298.2 0.01245 (1) 13 373.2 0.07656 (0) 7
298.2 0.01246 (1) 14 373.2 0.07548 (0) 1
298.2 0.01247 (1) 21 450.2 0.2152 --- IS
298.2 0.01249 (1) 21 468.2 0.2618 --- IS
298.2 0.01250 (1) 23 476.2 0.2854 --- IS
298.2 0.01261 (1) 20 485.2 0.3153 --- IS
298.2 0.01262 (1) 9 495.2 0.3533 15
303.2 0.01343 (0) 1 515.2 0.4266 --- IS
303.2 0.01473 (1) 3 550.2 0.5891 --- IS
303.2 0.01475 (1) 12 557.2 0.6347 --- IS
303.2 0.01487 (1) 5 578.2 0.7659 --- IS
308.2 0.01658 (0) 1

aOriginal units were mainly mass %, and conversions to mole fractions were calculated by
the evaluators.

bSee Volume 14 for the compilations of Mazzetti's paper.
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Table 2. Recommended Solubilities at Rounded Temperatures Calculated from the Smoothing
Equations [3] and [4].

T/K m/mol kg-l X

273.2 0.259 0.00457
278.2 0.323 0.00576
283.2 0.397 0.00715
288.2 0.485 0.00873
293.2 0.585 0.01051
298.2 0.699 0.01250
303.2 0.828 0.01470
308.2 0.973 0.01712
313.2 1.134 0.01976
318.2 1.311 0.02265
323.2 1. 505 0.02578
328.2 1. 716 0.02918
333.2 1.944 0.03287
338.2 2.188 0.03688
343.2 2.449 0.04126
348.2 2.725 0.04604
353.2 3.016 0.05128
358.2 3.322 0.05704
363.2 3.641 0.06341
368.2 3.972 0.07049
373.2 4.314 0.07839

The data of Benrath et a1. (15) were also fitted to the smoothing eq. [1] :

Yx '" -6275.39/(T/K) - 6.4l29ll'l(T/K) + 49.9386 + 0.0024454(T/K) [5]

ax '" 0.003

We tried to extrapolate eq. [5] to the melting point of KCl03 (i.e. calculate the tempera
ture for X = 1.00), but found a value of 608.4 K. The literature value of the melting
point of KCl03 is 641.6 K (45). The solubility at 373.2 K calculated from eq. [5] is
X = 0.0749 which is much too low (see Table 2), and again suggests caution in using eq.
[5] to compute solubilities outside the range of temperatures used in the least squares
fit to this equation. As indicated in Table I, the temperature range used to derive eq.
[5] is 450-578 K.
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CRITICAL EVALUATION:
TERNARY SYSTEMS

Many studies for solubilities of potassium chlorate in aqueous ternary systems with sat
urating inorganic compounds have been reported. Some studies for solubilities in aqueous
organic solvent mixtures and in the presence of non-saturating components have also been
reported. A summary of studies on aqueous ternary systems is given in Table 3. In
general, the solubility of potassium chlorate is depressed by the addition of other potas
sium salts or by the addition of other chlorates.

1. One Saturating Component

Bronsted (5) measured solubilities in aqueous ~otassium hydroxide solutions over the KOH
concentration range from 4.71 to 15.02 mol dm-. The solubility of potassium chlorate in
aqueous KOH solution decreases with increasing concentration of KOH.

The solubility of potassium chlorate in ethanol-water mixtures has been measured by
Taylor (10) at 303 and 313 K, and by Wright (7) at 293 and 373 K. The solubility in
acetone-water mixtures have been studied by Taylor (3) at 303 and 313 K, and by Hartley
(11) at 298 K. The solubility in glycerol containing low concentrations of water at 292 K
was reported by Holms (33). The solubility of potassium chlorate in these mixtures de
creases with increasing concentration of organic solvent.

Schnellbach and Rosin (37) measured the solubility of potassium chlorate in aqueous
glycine solution. The solubility of potassium chlorate in aqueous solution containing
glycine is higher than that of potassium chlorate in water.

2. Two Saturating Components

Systems with halides. The data for the aqueous ternary systems have been reported in 12
publications (4, 8, 10, 12, 14, 20, 23, 39-41, 42, 45) (see Table 3).

Solubilities in the NaCI - KCl03-H20 system were reported by Di Capua and Scaletti (8)
and Nallet and Paris (42). Only one point at each temperature investigated was reported
in both papers. Above 283 K the composition of the solid phase was pure KCl03 and NaCl.

Solubilities in the ternary KCl03-KCl-H20 system have been reported in 9 publications
(4, 8, 12, 20, 23, 39-41). Neither double salts nor solid solutions are formed.

Donald (39), Munter and Brown (41), and Nallet and Paris (42) studied the compositions of
the solutions only at the ternary isothermally invariant point. These results and those
of other investigators (8, 12, 20, 23) are summarized in Table 4. Mutter and Brown (41)
stated that the result of Di Capua and Scaletti (8) have mistaken the sharp curvature
of the potassium chlorate solubility isotherm in the range of low potassium chloride con
centration as an indication of the location of the invariant point. The evaluators agree
that there is a serious error in (8), and the data for this system have been rejected and
the paper was not compiled.

Benrath and Braun (40) measured solubility in the ternary KCl03-KCl-H20 system at 473,
and 523 K. The solid phases at these temperatures were similar to those at temperatures
of 373 K or below.

Ricci (14) measured solubilities in the ternary systems KCl03-KBr-H20 and KCl03-KI-H20
at 298 K. The only solid phases in these systems are the pure anhydrous salts.

Systems with other halates. Mazzetti (10) measured solubilities for the ternary
KCl03-Ca(Cl03)2-H20 system at 293 K, and Kirgintsev, Kashina, Vulikh and Korotkevich (21)
for the ternary systems KCl03-RbCl03-H20 and KCl03-CsCl03-H20 at 298 K. Neither double
salts nor solid solutions form in these systems.
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Table 3. A Summary of Solubility Studies in the
Ternary Systems with Halides

Ternary system T/K Solid phase Reference

KCl03 + NaCl + H2O 293 Not given 8

" 251. 2, 254.0 263.4 KCI03; NaC1. 2H20; Ice 42

" 269 KCl03; Ice 42

" 271.8 KCl03; NaCl. 2H20; NaCl 42

" 283, 303, 323, KCI03; NaCl 42

343, 373

KCl03 + KCl + H2O 293 Not given 4

" 293 Not given 8

" 293 KCl03; KCl 10

" 273, 293, 303 KCl03; KCl 12

313, 323

" 298, 323 KCl03; KCl 20

" 298 KCl03; KCl 23

" 273, 323, 348 Not given 39

" 423, 448, 473 KCl03; KCl 40

" 273 Not given 39

" 262.3, 263.3 KCl03; KCl; Ice 42

" 269 KCI03; Ice 42

" 283, 303, 323, KCl03; KCl 42

343, 373

" 323 KCl03; KCl 45

KCl03 + KBr + H2O 298 KCl03; KBr 14

KCl03 + KI + H2O 298 KCl03; KI 14

Swenson and Ricci (17) studied solubilities in the ternary system KCl03-KBr03-H20 at
298 K. In the system two salts dissolve to a limited extent in each other, forming two
solid solutions containing up to 3 % KCl03 in KBr03 and up to 5% KBr03 in KCl03.

Karnakhov, Lepeshkov and Fursova (44) measured solubilities in the ternary KCl03-KCl04
H20 system at 298 K. Potassium perchlorate has a great tendency to form solid solutions
with potassium chlorate.

Table 4. Composition at Isothermally Invariant Points
in the System KCl03-KCl-H20

T/K

273
273

283

293
293

298
298

Composition at isothermally
invariant point (mol %)

KCl KCl03

6.135 0.13
6.204 0.13

7.004 0.197

7.430 0.285
7.58 0.288

7.901 0.444
8.025 0.361

Reference

12
41

42

12
39

20
23
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Table 4. Composition at Isothermally Invariant Point
in the System KCl03-KCl-H20 (Continued)

T/K Composition at isothermall
invariant point (mol %)

KCl KClO3

303 7.959 0.429
303 8.14 0.431

313 8.281 0.600

323 8.800 0.870
323 9.204 0.983
323 9.14 0.848
323 9.21 0.840

343 9.94 1. 51

348 9.99 1.68

373 10.8 3.38

Reference

26
42

12

12
20
39
42

42

42

42

MULTI COMPONENT SYSTEMS

Although Di Capua and Scaletti (8) studied solubility in the quaternary system
KCl03-KCl-NaCl-H20 at 298 K, they reported only one value.

Mazzetti (10) studied the KCl03-KCl-Ca(Cl03)2-H20 system at 293 K, but solubility data
were only reported for ternary and quaternary systems. In these systems, the solid
phases found were the pure components KCl03, KCl, Ca(Cl03)2.2H20, CaC12.6H20 and
CaC12·4H20.

Arkhipov, Kashina and Kuzina (23) studied the KCl03-KCl-RbCl03-RbCl-H20 system at 298 K
but only reported solubility data for the quaternary systems KCl03-KCl-RbCl03-H20,
KCl03-KCl-RbCl-H20 and KCl-RbCl-RbCl03-H20, and for the ternary systems KCl03-KCl-H20,
KCl03-RbCl03-H20 and RbCl-RbCl03-H20. In the 5 component system, there were three
fields on the solubility diagram for the crystallization of the salts KCl03, RbCl03,
and for the solid solution of potassium and rubidium chloride.

Karnaukhov, Lepeshkov and Fursova (44) studied solubilities in the quaternary KCl03-KCl
KCl04-H20 system, and also for the ternary systems KCl-KCl04-H20, KCl03-KCl-H20 and
KCl03-KCl04-H20. Solid phases found are the pure components KCl, KCl03 and KCl04, and
the solid solutions nKCl.mKCl04 and nKCl04.mKCl03.
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COMPONENTS:
(1) Potassium chlorate: KCl03: [3811-04-9)

(2) Water; H20; [7732-18-5)

VARIABLES:

T/K = 273 to 373

ORIGINAL MEASUREMENTS:
Pawlewski, B.

Belt. Vuch. Chern. GU. 1899, 32, 1040-1.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

a Molalities calculated by the compiler.

t/OC

o
5

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100

a
Solubility of KCI03

mass % g/IOO gH20

3.06 3.14
3.67 3.82
4.27 4.45
5.11 5.35
6.76 7.22
7.56 8.17
8.46 9.26

10.29 11.47
11.75 13.31
13.16 14.97
15.18 17.95
16.85 20.27
18.97 23.42
20.32 25.50
22.55 29.16
24.82 32.99
26.97 36.93
29.25 41.35
31.36 46.11
33.76 51.39
35.83 55.54

mol kg-l

0.256
0.312
0.363
0.437
0.589
0.667
0.756
0.936
1.086
1.222
1.465
1.654
1.911
2.081
2.379
2.692
3.013
3.374
3.763
4.193
4.532

There are a number of inconsistencies between the
experimental g/IOO gH20 solubilities and the author's
calculations of mass %. We assume the author made several mistakes in calculation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :
The apparatus for the solubility measurement
is shown in the Figure above. The water and
potassium chlorate were placed in test tube
A. The tube A was equipped with a condenser
K and a siphon glass tube C, and connected
with a weighing bottle B equipped with a
condenser K'. The apparatus was placed
into a large thermostated glass beaker.
To mix the water and potassium chlorate, air
was bubbled through the mixture. After
equilibrium was established, the saturated
solution in the tube A was filtered into
the weighing tube B through the siphon tube
C equipped with a cotton wool filter. The
apparatus was removed from the large beaker,
cooled and/or dried, and bottle B weighed.
KCI03 was determined gravimetrically after
evaporation of the solvent.

SOURCE AND PURITY OF MATERIALS:
No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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(2) Water; H20; [7732-18-5]

VARIABLES:

TIK = 281 to 372

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Calzolari, F.

Gazz. Chern. Ita!. 1912, 42, 85-92.

PREPARED BY:

B. Scrosati and H. Miyamoto

Solubility

8
19.8
30
99

4.48
7.15

10.27
57.3

AUXILIARY INFORMATION

mol kg-l
(compiler)

0.366
0.583
0.838
4.675

METHOD/APPARATUS/PROCEDURE:

Method of equilibration not specified, but
probably the isothermal method was employed.
Aliquots of saturated solution for analysis
were withdrawn with a pipet. The aliquots
were placed in platinum dishes and the water
evaporated. The residues were dried at
120°C to constant weight.

SOURCE AND PURITY OF MATERIALS:

Potassium chlorate was prepared by treating
potassium sulfate with barium chlorate. The
product was repeatedly recrystallized until
no trace of sulfate and barium was detected.
The purity of the salt was checked by volu
metrically determining chlorine in the
anhydrous chloride dried at l50-l60 o C. The
result was not given.

ESTIMATED ERROR:
Not possible to estimate due to insufficient
data.

REFERENCES:
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T/K = 326 to 341

ORIGINAL MEASUREMENTS:
Tschugaeff, L.; Ch10pin, W.

z. Ano~9. Chern. 1914, 86, 154-62.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Solubility of KC103

a

t/OC

53

68

81

86c

a Molalities computed by the compiler.

mass %

17.37

23.25

28.53b

30.46

mol kg- l

1. 715

2.472

3.258

3.574

b Original value of 23.53 mass % is obviously a typographical error as correct value
(28.53 mass %) is given in Figure 4 of the original publication.

c Original value of 68°C is obviously a typographical error. Figure 4 shows the correct
temperature to be 86°C.

METHOD/APPARATUS/PROCEDURE:

The apparatus used to determine solubilities at high temperatures is shown in Figs. 1 and
2. A saturation vessel A with a condenser C was connected to an aspirator to reduce the
pressure. The constancy and the value of the pressure were regulated by a mercury
regulator R.
Very fine crystals of potassium chlorate and water were placed in the vessel A. After
reaching a desired pressure by aspirating the system, the vessel A was dipped in an oi1
bath whose temperature was kept at a temperature 5-10°C above the boiling point. After
the solution boiled and reached saturation, an aliquot for analysis was removed through
stopcock C by admitting air through the condenser. The concentration of the solution
was determined by evaporation of the solvent or by another method. Details of the other
method were not reported.

Fig. 1.

SOURCE AND PURITY OF MATERIALS:

Potassium chlorate was repeatedly
recrystallized from distilled water.

A

ESTIMATED ERROR:

Nothing specified.

Fig. 2.
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(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Water; H20; [7732-18-5]

VARIABLES:
T/K = 288, 293 and 298

ORIGINAL MEASUREMENTS:
Flottman, F.

Z. Anal. Chern. 1928, 73, 1-39.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Solubility of potassium chloratea

t/"C

15

20

25

mass %

5.7381
5.7390

(Av)5.739

6.7927
6.7963
6.7907

(Av)6.793 (0=0.003)

8.0046
8.0055
8.0120
7.9742

(Av)7.999 (0=0.017)

-1
mol kg

0.497

0.595

0.709

density/g cm-3

1.0363

1.0420

1. 0484

~olalities and standard deviations calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
An excess of KCl03 and double distilled
water were placed into a shaking bottle.
The bottle was agitated in a thermostat for
about 10 hours. Equilibrium was establishec
from both undersaturation and supersatura
tion. The saturated solution and solid
phase were separated by filtration. Two
analytical methods were used to determine
the chlorate content in the saturated
solution.
(1) An aliquot of saturated solution was
concentrated by evaporation, and the
residue dried at 110°C.
(2) The chlorate in an aliquot of saturat
ed solution was reduced to chloride by
addition of sulfuric acid. The solution
was evaporated and the KCl heated in an
open flame to constant weight.

SOURCE AND PURITY OF MATERIALS:
The purest commercial KCl03 (Kahlbaum,
Berlin) was dissolved in distilled water,
and the solution decantated three times
to remove any impurity. The recrystal
lized KCl03 was used for the solubility
determinations.

ESTIMATED ERROR:
Soly: standard deviation is given in the

above data table (compiler).
Temp: precision ± 0.02 K (author).

REFERENCES:
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Z. Ano~9. Attgern. Chern. 1937, 237, 285-97.

COMPONENTS:

(1) Potassium chlorate; KC103; [3811-04-9]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Benrath, A.; Gjedebo, F.;
Schiffers, B.; Wunderlich, H.

VARIABLES:

T/K .. 450 to 578

EXPERIMENTAL VALUES:

PREPARED BY:
Hiroshi Miyamoto

Solubility of KC103

177

195

203

212

222

242

277

284

305

mass %

65.1

70.7

73.1

75.8

78.8

83.5

90.7

92.2

95.7

mol kg-1

(compiler)

15.2

19.7

22.2

25.6

30.3

41. 3

79.6

96.5

181

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Synthetic method used with visual observa- No information was given.
tion of temperatures of crystallization and
solubilization (ref 1).
The weighed salt and water were placed in a
small tube. The tubes were set in an oven
equipped with a mica window. A thermometer
was immersed in the oven.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Janencke, E. Z. Phy~i~. Chern.

1936, A777, 7.
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COMPONENTS:
(1) Potassium chlorate; KC103; [3811-04-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

One temperature; 293 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Treadwell, W.O.; Ammann, A.

Helv. Chim. Acta. 1938, 21, 1249-56.

PREPARED BY:

Hiroshi Miyamoto

The solubility of potassium chlorate in water at 20°C was given as:

0.58 mol kg-1

The concentration solubility product was also given simply as the square of the
solubility:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



Potassium Chlorate

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium chlorate; KCl03; [3811-04-9] Noonan, E.C.

119

(2) Water-d2; D20; [7789-20-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 278.15

EXPERIMENTAL VALUES:

Water-d2
mass %

o

91.43

100

a Extrapolated by author.

J. Am. Chern. Sac. 1948, 70, 2915-8.

PREPARED BY:

G. Jancso and H. Miyamoto

Sodium Chlorate
moles/IOO moles of solvent

0.5845

0.5182

0.5120a

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubilities were determined by equilibra
ting solutions with excess salt, evaporating
a filtered weighed portion of solution to
dryness, and weighing the remaining salt to
± 0.05 mg.
Equilibrium was approached from above.
The ampules were rotated end over end
twelve to forty-eight hours in a water bath.
All solubility determinations were performed
in duplicate.

SOURCE AND PURITY OF MATERIALS:

C.p. grade potassium chlorate was recrystal
lized from two to five times. Heavy water
was purified by consecutive distillation
from alkaline permanganate and then from
crystals of potassium dichromate or chromic
anhydride. Deuterium content of the heavy
water mixture was determined from density
measurements.

ESTIMATED ERROR:
50ly: precision better than 0.5 %.
Temp: precision ± 0.05 K (author).

REFERENCES:
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COMPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Water-d2; D20; [7789-20-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K a 298.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Chang, T.L.; Hsieh, Y.Y.

Sc.i. Rep.tA. Nail. T~i1t9 Hua. Univ.
1948, A5, 252-9.

PREPARED BY:

G. Jancso and H. Miyamoto

25

Water-d2
mass %

o

32.9

68.0

100

Potassium Chlorate
moles/55.5l moles of H20-D20 mixture

0.7085
0.707

(Av)0.708

0.690
0.690

(Av)0.690

0.679
0.678

(Av)0.679

a The solubility in 100 % 020 was obtained from the solubilities in the H20-D20
mixtures by linear extrapolation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions of KCl03 in the
H20-D20 mixture were prepared by the method
of supersaturation. The supersaturated
solutions were made by agitating the excess
salt with the mixture for one hour at 60°C;
the time of agitation in the 25°C bath was
2 hours.
A sample of the clear solution was delivered
into a weighing bottle, then the solvent
evaporated and the residual pure salt was
dried in vacuum at 100·C and weighed.

SOURCE AND PURITY OF MATERIALS:
Baker's analyzed c.p. grade potassium
chlorate was dried over calcium chloride in
a desiccator for several days before use.
D20 content of the water mixture was deter
mined by pycnometer both before and after
each measurement. The mole percentage was
calculated from the specific gravity at
25°C (ref 1).

ESTIMATED ERROR:
Soly: accuracy about 1 % (authors).
Temp: precision ± 0.03 K (authors).

REFERENCES:
1. Swift, E. Jr. J. Am. Chern. Soc..

1939, 61, 198.
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COHPONENTS: ORIGINAL MEASUREMENTS:

(1) Sodium chloride; NaCl; [7647-14-5] Nallet, A.; Paris, R.A.

(2) Potassium chlorate; KCl03 ; [3811-04-9]

(3) Water; H20; [7732-18-5]

Butt. SOQ. Chlm. F~. 1956, 494-7.

VARIABLES: PREPAReD BY:

Composition

T/K = 251.2 to 373
Hiroshi Miyamoto

EXPERIMENTAL VALUES: METHOD/APPARATUS/PROCEDURE:

ESTIMATED ERROR:

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

The source and purity of materials were
not reported in the original paper, but
probably similar to that described in ref
(1) •

REFERENCES:

1. Nallet, A.; Paris, R.A.
Butt. SOQ. Chlm. F~. 1956, 488.

The procedure of equilibration and the
method for analysis of the saturated solu
tion were not described in the original
paper, but the compiler assumes that the
procedure and the method were similar to
that given in ref (1). See the compilation
of this paper for the KCl-KCl03-H20 system•
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122 Potassium Chlorate

COMPONENTS:

(1) Potassium nitrate; KN03; [7757-79-1)

(2) Potassium chlorate; KCl03; [3811-04-9)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Toda, S.

Nippon Kagaku KaAAhi fl. Chern. SOQ. lapanl,
1922, 43, 320-28; Mern. Co£!. SQi. Kyoto
Imp. Univ. ~, 377-82.

VARIABLES: PREPARED BY:
Composition Hiroshi Miyamoto
T/K • 298 K

EXPERIMENTAL VALUES: Composition of saturated solutions

Potassium Chlorate Potassium Nitrate
mass % mol % mass % mol %

(compiler) (compiler)

7.745b 1.219 - -
7.65 1. 21 0.68 0.13
7.07 1.12 1.15 0.220
6.52 1.05 3.59 0.699
5.76 0.949 7.12 1.42
5.10 0.881 12.81 2.682
4.39 0.800 18.97 4.190
3.90 0.771 27.14 6.503

3.90 0.771 27.12 6.496
3.90 0.771 27.14 6.503
3.90 0.771 27.16 6.509

3.61 0.712 27.21 6.503
1.63 0.315 27.57 6.468

- - 27.24 6.254

a A· KC103;; B • KN03; C - Solid solution K(C103,N03)

b For the binary system the compiler computes the following:

soly of KCl03 = 0.6850

Nature of the
solid phasea

A

C

"

C+B

B

"

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of the salts were placed in Erlen
meyer flasks of capacity about 30 cm3 with

well ground stoppers. Flasks were rotated
in a thermostat for about 2 days. When
equilibrium was attained, the solutions
were permitted to settle in the thermostat
and satd solution removed by pipet through a
short glass tube with a purified cotton wool
filter. Exactly 10 cm3 of the solution was
diluted with about 30 cm3 of water, treated
with 40 cm3 of 10 % aqueous ferrous fulfate
and boiled for about 15 minutes. Aqueous
ammonia which was absolutely free from
chlorine was added to the solution, and the
solution gently boiled until the excess
ammonia was expelled. The ppt was filtered
and washed 5 times with hot water. The
filtrate was used for the determination of
chloride by a modified Volhard method (1).
Potassium was detd as the sulfate by sul
furic acid as described in (2). The com
position of the solid phase was also deter
mined by the same method.

SOURCE AND PURITY OF MATERIALS:
Both potassium chlorate and nitrate (Japan
Pharmacopeia) were recrystallized three
times.
Distilled water was used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Rothumund, V.; Burgstaller, A.

Z. Ano~g. Chern. 1909, 63, 330.
2. Treadwell, F.P.; Hall, W.T.

AnalyUQal Chem.i.6~y Vol 11.
1915. p41.
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COMPONENTS:

(1) Potassium sulfate; K2S04; [7776-80-5]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.; Yanick, N.S.

J. Am. Chern. Soc. 1937, 59, 491-6.

VARIABLES: PREPARED BY:
Composition and temperature Hiroshi Miyamoto
T/K = 288.15, 298.15, 318.15

EXPERIMENTAL VALUES: Composition of saturated solutions

KC103 K2S04 Density Nature of the
t/°C mass % mol % mass % mol % g cm- 3 solid phasea

(compiler) (compiler)

15 0.00 0.00 9.258 1.044 1.076 A

3.29 0.537 7.86 0.901 1.085 A+B
3.29 0.537 7.86 0.901 1.084 "
3.29 0.537 7.86 0.901 1.085 "
5.676b 0.877 0.00 0.000 1.032 B

25 0.00 0.00 10.76 1. 231 1.083 A
1. 80 0.295 9.93 1.15 1.089 "
3.30 0.547 9.43 1.10 1.099 "
4.95 0.827 8.66 1.02 1.102 A+B
4.96 0.828 8.62 1.01 1.100 "
4.96 0.828 8.62 1.01 1.099 "
4.96 0.828 8.64 1.01 1.100 "
5.06 0.842 8.19 0.958 1.099 B
5.77 0.942 5.57 0.639 1.080 "
6.72 1.08 2.73 0.307 1.063 "
7.897b 1.245 0.00 0.00 1.048 "

45 0.00 0.00 13.53 1.592 A

9.80 1. 73 9.13 1.13 A+B
9.80 1. 73 9.12 1.13 "
9.80 1. 73 9.13 1.13 "

13.90b 2.318 0.00 0.00 B

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Weighed mixtures of known composition were
brought to equilibrium by stirring at the
desired temperature. The time required for
attainment of equilibrium was determined by
analysis, and required several days. The
order of mixing of the components, and the
process of seeding or inoculation for requir
ed phases had to be varied in accordance witl
the phase sought.
In one sample of the saturated solution,
chlorate was determined by the method of
Peters and Deutsh1ander (1): to the chlor
ate sample (containing about O.llg of
C103-) is added a definite volume (50 cm3)
of 0.05 mol dm-3 arsenious oxide solution.
After the addition of a trace of KBr, the
solution is acidified strongly with HCl
and boiled for ten minutes. The excess
arsenious oxide is then titrated by means
of 0.033 mol dm-3 KBr03 using indigo sul
fonic acid indicator.

continued ••.••

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:

1. Kolthoff, I.M.; Furman, N.H.
Volume;tJt..i..c Anal.Y-6.i6, Vol. 2
John Wiley and Sons. New York.
p 465.

1929.
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COHPONENTS:

(1) Potassium sulfate; K2S04 ; [7778-80-5)

(2) Potassium chlorate; KC103 ; [3811-04-9]

(3) Water; H20; [7732-18-5)

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Ricci, J.E.; Yanick, N.S.

J. Am. Chern. SOQ. 1937, 59, 491-6.

B = KCI03

b For the binary system the compiler computes the following:

soly of KCI03 0.4910 mol kg- l at 15°C

0.6996 mol kg- l at 25°C

1.317 mol kg-l at 45°C

METHOD/APPARATUS/PROCEDURE: (Continued)

In other samples the total solid was determined
by evaporation to dryness at 100°C followed by
250°C, and the sulfate was then calculated by
difference.
For the identification of known solid phases,
microscopic examination and algebraic extra
polation of tie-lines sufficed.
The densities reported for some of the iso
therms were obtained by means of volumetric
pipets calibrated for delivery.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).
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COMPONENTS:
(1) Potassium chlorate; KCl03 ; [38ll-04-9J

(2) Potassium chloride; KCl; [7446-40-7J

(3) Water; H20; [7732-18-5)

VARIABLES:

T/K = 293
Concentration of KCl (see comments below)

ORIGINAL MEASUREMENTS:
Winte1er. F.

Z. Eiectnochem. 1900. 7. 360-2.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES: Composition of saturated solutions at 20°C
concn KCl soly KClO3 Density

g dm- 3 c2/mo1 dm- 3 g dm- 3 c1/mo1 dm-3 g cm-3
(compiler) (compiler)

0 0 71.1 0.580 1.050
10 0.134 58 0.47 1.050
20 0.268 49 0.40 1.050
30 0.402 43 0.35 1.050
40 0.537 39.5 0.322 1.054
50 0.671 36.5 0.298 1.058
60 0.804 34 0.28 1.064
70 0.939 32 0.26 1.070
80 1.07 30 0.24 1.075
90 1.21 28 0.23 1.081

100 1.34 27 0.22 1.086
110 1.48 25.5 0.208 1.091
120 1.61 24.5 0.200 1.098
130 1. 74 23.5 0.192 1.103
140 1.88 22.5 0.184 1.108
150 2.01 21. 5 0.175 1.113
160 2.15 21.0 0.171 1.119
170 2.28 20.5 0.167 1.124
180 2.41 20.0 0.163 1.130
190 2.55 20.0 0.163 1.135
200 2.68 20 0.16 1.140
210 2.82 20 0.16 1.145
220 2.95 20 0.16 1.150
230 3.09 20 0.16 1.156
240 3.22 20 0.16 1.161
250 3.35 20 0.16 1.168

The composition of the solid phase is not given in the original paper.

METHOD/APPARATUS/PROCEDURE:
Mixtures of salts and water were placed into
a thermostat at 20°C for several days and
shaken frequently. A1iquots of the saturated
solution were acidified with nitric acid and
then titrated with silver nitrate using
potassium chromate as an indicator.
The compiler assumes that the total salt
concentration of the solution was determined
gravimetrically. and that the chlorate
content was determined by difference.

It appears that the concentrations of KCl
given in the above data are initial
concentrations (compilers).

SOURCE AND PURITY OF MATERIALS:
No information was given.

ESTIMATED ERROR:

Nothing sDecified.

REFERENCES:
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COMPONENTS:

(1) Potassium chloride; KC1; [7447-40-7]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 293

ORIGINAL MEASUREMENTS:

Di Capua, C.; Sca1etti, u.

Gazz. Chlm. Ita!. 1927, 27, 391-9.

PREPARED BY:

B. Scrosati and H. Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 20·Ca

KC1 KC10 3
mass % mol % mass % mol %

(compiler) ( compiler)

0 0 6.75b 1.05
1 0.3 6 0.9
2 0.5 5 0.8
3 0.8 4 0.6
5 1 3.2 0.50
6.5 1.7 3 0.5
9 2 2.5 0.40

12 3.3 2.2 0.36
15 4.2 2 0.3
19 5.5 1. 85 0.324
22 6.5 1.5 0.27
25 7.5 1.2 0.22
26.08 7.856 0 0

a Nature of solid phases not reported.

b For the binary system the compiler computes the following:

-1
soly of KC103 = 0.591 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The mixtures of salts and water were stirred
in a thermostat for 7 days. Samples of
saturated solutions were withdrawn with a
pipet and weighed.

The chlorate ion concentration was deter
mined by the Vo1hard method after reduction
to chloride ion with zinc and acetic acid.
Probably, the potassium content was deter
mined by precipitation as the triple
acetate of potassium, uranyl and magnesium,
according to the method described by Kling
and Lasieur (ref 1).

SOURCE AND PURITY OF MATERIALS:
No information given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Kling and Lasicur. G~onn. Chlm. Ind.

Applic.ata 1925, 7.
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7]

(2) Potassium chlorate; KCl03; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition

T/K = 273.2 to 323.2

ORIGINAL MEASUREMENTS:
Fleck, J.

Bute. Soc. Chern. rk. 1937, Sek. 5,
4, 558-60 (~ee ~o B~ Soc. Chern. rk.
1936, Sek. 5, 3, 350).

PREPARED BY:

Hiroshi Miyamoto

mol %
(compiler)

mass %

EXPERIMENTAL VALUES:

mass %
KCl

Composition of saturated solutions

KCl03
mol %

(compiler)

Density
g cm-3

Nature of the
solid phasea

o

20

30

0.00
8.47

16.21

21.16

21. 90

0.00
2.84
7.44

13.47
20.26

24.58
24.63

25.17
25.70

0.00
4.67
9.45

11.03
13.06
17.86

0.00
2.21
4.502

6.135

6.346

0.00
0.735
1.97
3.711
5.888

7.421
7.440

7.588
7.714

0.00
1. 24
2.57
3.032
3.634
5.151

3.05b
1.09
0.82

0.71

0.00

6.78b
5.18
3.74
2.44
1. 75

1.55
1.55

0.89
0.00

9.24b
6.62
4.82
4.38
3.82
3.12

0.460
0.173
0.14

0.13

0.00

1.06
0.815
0.603
0.409
0.309

0.285
0.285

0.16
0.00

1.47
1.07
0.799
0.733
0.647
0.547

1.022
1.068
1.121

1.157

1.153

1.044
1.051
1.070
1.106
1.153

1.184
1.185

1.183
1.176

1.058

1.088
1.097
1.108
1.140

A

A+B

B

A

"

"

A+B

"
B

"

A

"

AUXILIARY INFORMATION

continued•....

METHOD/APPARATUS/PROCEDURE:

The system was studied by the isothermal
method.
The KCl03 was added to the solution, satu
rated with KC1 and stirred to establish
equilibrium.
The chloride content was determined by
Volhard's method. For determination of
chlorate, a weighed amount of saturated
solution was added to excess FeS04 solution
and titrated with permanganate solution.
The densities were also determined.

SOURCE AND PURITY OF MATERIALS:

Potassium chlorate and chloride were pur
chased from Pou1ence. No other information
was given in the paper.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COHPONENTS:
(1) Potassium chloride; KC1; [7447-40-7]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASURID'!ENTS:
Fleck, J.

Bute. Soc. Chern. F~. 1937, S~. 5, 4,
558-60 (~ee a1~o Bute:-SOc. Chern. F~.
1936, S~. 5, 3, 350).

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

KC1
mass

2.29
2.29

0.87
0.00

30

mass %

25.81
25.86

26.64
27.30

mol %
(compiler)

7.948
7.967

8.143
8.319

KC103
% mol %

(compiler)

0.429
0.429

0.16
0.00

Density
g cm-3

1.198
1.197

1.190
1.182

Nature of the
solid phasea

A+B
"
B

40

50

a A .. KC103

0.00
4.60
7.66
8.71

10.76
13.16
18.43
20.66

26.49
26.45

27.74
28.75

0.00
8.51

17.55
18.53

27.45

28.24
30.18

B .. KC1

0.00
1. 25
2.11
2.41
3.010
3.725
5.408
6.162

8.289
8.273

8.633
8.884

0.00
2.41
5.199
5.526

8.800

9.003
9.457

11. 65b
9.20
7.64
7.25
6.39
5.44
4.30
3.88

3.15
3.14

1. 54
0.00

14.76b
9.66
6.01
5.76

4.46

3.27
0.00

1.902
1. 53
1.28
1.22
1.09
0.937
0.768
0.704

O.tOO
0.597

0.292
0.00

2.482
1.66
1.08
1.04

0.870

0.634
0.00

1.074
1.084
1.092
1.098
1.106
1.116
1.148
1.165

1.206
1.206

1.196
1.188

1.088
1.105
1.147
1.155

1.214

1.207
1.194

A

A+B

B

A

"

A+B

B
B

b For the binary system the compiler computes the following:

soly of KC103 .. 0.257 -1 OoCmol kg at

-1 20°C.. 0.593 mol kg at

-1 30°C.. 0.831 mol kg at

-1 40°c.. 1.076 mol kg at

.. 1.413 mol kg-1 at 50°c
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7)

(2) Potassium chlorate; KCl03; [3811-04-9)

(3) Water; H20; [7732-18-5)

VARIABLES:

TIK ~ 293, 323 and 348

ORIGINAL MEASUREMENTS:
Donald, M.B.

J. Chern. Soc. 1937, 1325-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions at invariant pointsa

KCl KCl03 Density
t/OC mass % mol % mass % mol % g cm-3

(compiler) (compiler)

20 25.0 7.58 1.56 0.288 1.177

50 28.3 9.14 4.32 0.648 1.211

75 29.3 9.99 8.08 1.68 1.244

a Nature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

The objective of this study was to determine Nothing specified.
the solubilities at the invariant points.
The chloride was estimated by Mohr's method,
the chlorate by Rupp's method (I), and the
water by direct weighing.
No other information is given in the original
paper.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Rupp, E. Z. Anal. Chern •
.!.ill, 56, 580.
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7]

(2) Potassium chlorate; KCl03; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K - 423. 448 and 473

Composition

ORIGINAL MEASUREMENTS:
Benrath. A.; Braun. A.

Z. Anokg. Allg. Chern. 1940. 244, 348-58.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

EXPERIHENTAL VALUES: Composition of saturated solutions

150

175

200

Potassium Chloride Potassium Chlorate Nature of the
mass % mol % mass % mol % solid phase

(compiler) (compiler)

34.7 12.9 10.40 2.359 KCl
34.4 12.9 10.88 2.475 "
31. 7 12.6 17.80 4.305 "
28.5 11. 8 23.7 5.99 "
26.0 11.4 29.5 7.87 "
18.22 8.175 37.9 10.3 KCl03
16.90 7.562 38.9 10.6 "

4.97 2.26 50.6 14.0 "

35.5 13.9 13.14 3.122 KCl
32.3 13.3 19.95 5.014 "
26.6 12.2 32.0 8.95 "
20.5 10.7 44.9 14.3 KCl + KCl03
20.4 10.9 46.0 14.9 "
20.0 10.7 46.3 15.0 "
9.28 4.95 55.9 18.1 KCl03

38.5 15.4 12.3 3.00 KCl
35.6 14.7 16.8 4.21 "
25.2 12.3 36.8 10.9 "
21.6 11. 7 45.9 15.2 "
14.55 8.903 58.0 21.6 "

5.76 3.59 66.6 25.2 KCl + KCl03
3.29 2.08 69.4 26.6 KClO,

AUXILIARY INFORMATION

ESTIMATED ERROR:

Nothing specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

Using literature values for solubilities and
melting points of 2 component and 1 component
systems. the author prepared Janecke phase
diagrams and polytherms. From these dia
grams the azeotrope points were determined.
The phase diagrams are reproduced on the
following page. In these diagrams. m is the
moles of water per mole of KCl + KCl03. and
x is the mole fraction of KCl in the total
KCl + KCl03 content.

HETHOD/APPARATUS/PROCEDURE:
a 40-50 mg mixture of KCl + KCl03 and water
was placed in a 5 cm long glass tube (inner
diam - 1.5 rom) and sealed. The tube was
heated in a vertical position at the desired
temperature.: the method of ascertaining
equilibrium not specified. The tube was
then rotated permitting the solution to flow I-;:C;;:;0:;;MME:;;;:;;:;N;;;T-;:S-AN;:;:;;D~/T.0:;';R:;""""";AD;-;:;;:D~I:;;T;:;I:;;O:;:;N"A~L--;::DA7T;;;A"-:-:------1
to one end and due to the small diameter of
the tube. the solids remained in the other
end of the tube. The tube was cooled and
broken just below the solid residues. Each
part of the tube was weighed and dried by
heating to dryness. The dried products were
weighed and dissolved in nitric acid. and
the chloride content determined gravimetri
cally by precipitation with silver nitrate.

continued •••••
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COHPONENTS:
(1) Potassium chloride; KC1; [7447-40-7]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA: (Continued)

"C/o}~ x.O 80 "CI

lootherm 150'

175'

lOtI"

"(IO) _1_0__9_0 .J: _'0 _

lootherlD 200'

ORIGINAL MEASUREMENTS:

Benrath, A.; Braun, A.

Z. Ano~g. Attg. Chern. 1940, 244, 348-58.

(

100

JOO

"
qOO

t:
700 ~

KC10J 10 IiQ 60 90 .rei
---.2"_

Polythorm :-t-

mass %
point on po1ytherm t/°C KC1 KC103 x m phases present

E -11.8 19.8 0.42 98.6 6.9 sIn, ice, vapor, KC1, KC10 3
A -10.7 19.82 100 17.02 sIn, ice, vapor, KC1

C -0.8 2.97 0 220.8 sIn, ice, vapor, KC103
D 356 0 0 m.p. of KC10 3
F 336 12.0 0 m.p. of KC1-KC103 eutect~c

B 771 100 0 m.p. of KC1
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COHPONENTS:

(1) Potassium chloride; KCl; [7447-40-7)

ORIGINAL MEASUREMENTS:

Nallet, A.; Paris, R.A.

(2) Potassium chlorate; KCI03; [3811-04-9) Bute. SOQ. ChIm. F~. 1956, 488-94.

(3) Water; H20; [7732-18-5)

V.ARIABLES :

Composition

T/K = 262.30 to 373

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: METHOD/APPARATUS/PROCEDURE:

<ll
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Mixtures of salts and water were placed in
bottles and shaken in a thermostat for 2
hours at 100·C and for 2 hours or more at
lower temperatures. Equilibrium was approach
ed from supersaturation.
The chloride ion concentration was determined
by a potentiometric method using silver
nitrate solution. After the determination
of chloride, the chlorate was reduced with
Mohr's salt in mineral acids, and the excess
Fe(II) titrated with potassium dichromate
solution. The analyses of cations were per
formed in duplicate. The potassium content
was determined by flame photometry and
gravimetry.
The nature of the solid phase was determined
by Schreinemakers' residues method.
The densities of the saturated solution were
also measured.

~FERENCES:

SOURCE AND PURITY OF MATERIALS:

Potassium chlorate and chloride were recry
stallized twice. The purity of the salts was
99.9 %.

ESTIMATED ERROR:
Soly: precision 0.5 % (compiler).
~emp: nothing specified.
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COMPONENTS:

(1) Potassium chloride; KCl; [7447-40-7)

ORIGINAL MEASUREMENTS:

Munter, P.A.; Brown, R.L.

(2) Potassium chlorate; KCl03; [3811-04-9)

(3) Water; H20; [7732-18-5)

J. Am. Chern. Soc. 1943, 65, 2456-7.

VARIABLES:

Composition

TIK = 273.2

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Potassium chlorate Water
mass % mol % mass % mol %

(compiler) (compiler)

0.71 0.13 77 .93 93.676.20421.36

Composition at the isothermally invariant point at O.OoC

Potassium chloride
mass % mol %

(compiler)

AUXILIARY INFORMATION

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K (authors).

SOURCE AND PURITY OF MATERIALS:
All the salts used were of c.p. grade and
were used without further purification.
The chlorate was found to be average 99.9 %
pure.

METHOD/APPARATUS/PROCEDURE:
Mixtures of the solid salts and water sealed
in Pyrex bottles were fastened to a rotor
suspended in a constant temperature bath. An
aq glycerol solution was used as the bath
liquid. A preliminary experiment was carried
out in which an original mixt of the solid
salts and water was gradually augmented by
small additions of salt until the density and
composition of the resultant solution became
constant. From these data, mixtures of the
solid salts and water known to result in satd
solutions were prepd for the final test. The
equilibrated solutions were sampled by with
drawing clear supernatant solution through
cotton filtering plugs directly into a densi
ty pipet. After determining the density, the
samples were diluted. The chloride content
was detd by the Volhard method as modified by t-=-===:":':=:":':::------------------!
Caldwell and Moyer (ref 1). The chlorate REFERENCES:
content was detd by the method of Dietz as 1. Caldwell, J.R.; Moyer, H.V. Ind.
described by Kolthoff and Furman (ref 2). Eng. Chern. Anal. Ed. 1935, 7, 38.
The water content was found by difference. 2. Kolthoff, I.M.; Furman, N.H.

VolwnebUc Analtj.6.i6 Vat. II, 1929,
388.
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COMPONENTS:

(1) Potassium chloride; KCl; [7447-40-7]

(2) Potassium chlorate; KCl03; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 298 and 323

Composition

ORIGINAL MEASUREMENTS:

Turnetskaya, A.F.; Lepeshkov, I.N.

Zh. Neo~9. KhLm. 1965, 10, 2163-6;
Ru66. J. rno~9. Chern. (Engi. T~an6i.1
1965, 10, 1176-8.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Potassium chloride Potassium clorate Density Nature of the
t;oC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

25 26.33 7.950 0.00 0.00 1.1798 A
26.26 7.949 0.30 0.055 1.1877 "
25.91 7.935 1.7 0.32 1.189 "
25.85 7.968 2.35 0.441 - A+B
25.84 7.962 2.32 0.435 - "
25.59 7.871 2.38 0.445 - "
25.63 7.891 2.43 0.455 - "
25.56 7.861 2.40 0.449 1.189 "
25.78 7.950 2.45 0.460 - "
25.58 7.871 2.42 0.453 - "
25.54 7.853 2.39 0.447 1.1732 "
21.11 6.228 2.44 0.438 1.1567 B
17.27 4.933 2.7 0.47 1.1348 "
11. 95 3.280 3.4 0.57 - "

5.17 1. 36 4.9 0.78 1.0645 "
1. 34 0.344 5.83 0.912 1.058 "
0.00 0.00 7.99b 1.26 1. 0568 "

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. At 25°C
equilibrium in the system was reached after
4-5 days. The potassium was determined
gravimetrically with sodium tetraphenyl
borate. At high concentrations, chloride
was determined volumetrically by mercuri
metric method, and at low concentrations
chloride was detd gravimetrically. Cl03
was determined volumetrically after reduc
tion to chloride with zinc dust.

SOURCE AND PURITY OF MATERIALS:
KCl03 and KCl were recrystallized twice
and had a purity of 99.7 - 99.8 %.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:

(1) Potassium chloride; KC1; (7447-40-7]

(2) Potassium chlorate; KC103; (3811-04-9]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Turnetskaya, A.F.; Lepeshkov, I.~.

Zh. Neok~. Kh~. 1965, 10, 2163-6;
RU6~. J. Inokg. Chern. IEnqt. Tka~t.)

1965, 10, 1176-8.

Composition of saturated solutions

Potassium chloride Potassium Chlorate Density Nature of the
t/OC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

50 30.06 9.409 0.00 0.00 1.194 A
29.67 9.359 1.05 0.201 1.196 "
28.30 9.204 4.97 0.983 1.216 A+B

19.84 6.098 7.42 1. 39 1.166 B
7.2 2.1 12.04 2.100 1.1067 "
2.88 0.814 14.41 2.477 1.097 "
0.00 0.00 15.84b 2.692 1.091 "

a A = KC1; B = KC103

b For the binary system the compiler computed the following:

soly of KC103 = 0.709 mol kg-1 at 25°C

= 1.536 mol kg-1 at 50°C
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7]

(2) Potassium chlorate; KCI03; [3811-04-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition

T/K" 298.2

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.l.; Kuzina, V.A.

Zh. Neo~g. Khim. 1969, 14, 567-70;
RU6¢. J. rno~g. Chern. (Engl. Tnan¢l.l
1969, 14, 294-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Potassium chlorate Potassium chloride Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

7.93b 1.25 -- -- A
6.21 0.979 1.95 0.505 "
4.65 0.741 5.04 1.32 "
4.07 0.664 8.54 2.29 "
3.11 0.518 11.89 3.253 "
2.80 0.478 15.06 4.222 "
2.53 0.443 18.40 5.300 "
2.00 0.362 22.47 6.683 "
1.93 0.360 25.91 7.955 "
1.94 0.363 26.10 8.029 A+B
1.92 0.359 26.10 8.027 "
1.33 0.248 26.29 8.049 B

-- -- 26.72 8.098 "

a A" KCl03; B • KCl

b For the binary system the compiler computes the following:

soly of KCl03 .. 0.703 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. The solids
(KCl03 and KCl) and water were placed into
glass test-tubes held in a thermostat. The
rate of rotation of the test-tubes was 45
rev min-I, and equilibrium was reached in 30
hours. Potassium in the liquid phase was
analyzed by flame photometry. Chloride was
determined by titration of a specimen of the
solution with silver nitrate by using potas
sium chromate as an indicator. The chlorate
ion concentration was determined volumetri
cally by addition of an excess of iron(ll)
sulfate solution and back-titration of the
latter with potassium permanganate solution.
The solid phases were identified by the
method of residues, crystal optics, and by
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
The purity of KCl03 and KCl was within
99.9 %.

ESTIMATED ERROR:
Soly: the relative error in potassium de

termination by flame photometry did
not exceed 3-5 %.

Temp: precision ± 0.1 K (authors).
REFERENCES:
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COMPONENTS:
(1) Potassium chloride; KC1; [7447-40-7]

(2) Potassium chlorate; KC103; [3811-04-9]

(3) Potassium perchlorate; KC104;
[7778-74-7]

(4) Water; H20; [7732-18-5]

VARIABLES:
T/K = 323

Composition

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:
Karnaukhov, A.S.; Lepeshkov, I.N.;
Fursova , A. F.

Zh. Neo~g. Khlm. 1969, 14, 2211-3;
RtL6.6. J. Ino~g. Chem. (Enge. TJr.a.n.6L)
1969, 14, 1160-1.

PREPARED BY:

Hiroshi Miyamoto

The phase diagram of the KC103-KC104-H20 system at 50°C is given below (based on mass %
units).

10 ~

60

.0 a-

;~,/~~~~~~ '~
o II 10 ~O 60 80 n 100

KCI04

continued .•.•.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. At 25°C
equilibrium was reached in 4-5 days. The
potassium content was determined gravimetri
cally with tetraphenylborate. The chlorate
ion concentration at high concentrations was
determined volumetrically by the mercuri
metric method, and at lower concentrations,
gravimetrically. The chlorate ion con
centration was determined volumetrically
after reduction to chloride with zinc dust.
The compositions and the nature of the
solid phases were found by chemical
analysis with Schreinemakers' method of
residues and checked by X-ray diffraction.

AMH-F

SOURCE AND PURITY OF MATERIALS:
Potassium chloride and chlorate were
recrystallized twice. The resulting
purity was 99.7 - 99.8 %.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7]

(2) -Potassium chlorate; KCl03; [3811-04-9]

(3) Rubidium chloride; RbCl; [7791-11-9]

(4) Rubidium chlorate; RbCl03; [13446-71-4]

(5) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.;
Kuzina, V.A.

Zh. Neong. Khim. 1969, 14, 567-70;
RU1>.6. J. II1Mg. Chern. IEl1gt. TMrt.6t.)
1969, 14, 294-6.

PREPARED BY:
Hiroshi Miyamoto

Experimental data are given on the following page.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. KCl03,
RbCl03, Kel, RbCl and water were mixed in
glass test tubes held in a thermostat. The
rate of rotation of the test tubes was 45 rev
min-I, and equilibrium was reached in 30 day~

Specimens of the liquid phases were analyzed
for potassium and rubidium by flame photo
metry. The chloride content was determined
by titration of a specimen of the solution
with silver nitrate and potassium chromate
as indicator. The chlorate ion concentra
tion was determined volumetrically by addi
tion of excess iron(II) sulfate solution and
back titration of the latter with potassium
permanganate.
The solid phases were identified by the
method of residues, crystal optics, and by
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
The purity of the salts used was 99.9 % or
better.

ESTIMATED ERROR:
The relative error in potassium and rubi
dium determinations by flame photometry did
not exceed 3-5 %.
Temp: precision ± 0.1 K (authors).

REFERENCES:



Composition of saturated solutions at 25.0°C ~ 'C; ~ C ~ ~S
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COMPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Potassium bromide; KBr; [7758-02-3]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298.15 K

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soe. 1937, 59, 866-7.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00°C

KCl03 KBr Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

7.905b 1. 246 0.00 0.00 1.047 A
4.59 0.765 9.30 1.596 1.100 If

3.21 0.570 16.99 3.105 1.160 If

2.41 0.458 24.20 4.733 1.216 If

1.87 0.384 31.66 6.700 1.292 If

1.42 0.320 39.47 9.151 1.376 If

1.43 0.324 40.00 9.340 1.385 A+B
1.42 0.322 40.01 9.342 1.386 If

1.37 0.311 40.06 9.354 1.387 If

1.42(Av ± .5) 0.322 40.01 9.342 1.385 If

0.00 0.000 40.63 9.388 1.380 B

a A = KCl03; B = KBr

b For the binary system the compiler computes the following:

soly of KCl03= 0.7004 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of known composition were stirred in
a bath thermostatically controlled at 25°C
for at least two days.
Potassium bromide was determined by titra
tion with standard silver nitrate solution
using Mohr's method. The total solid was
determined by evaporation at 100°C followed
by heating to 250°C. Potassium chlorate
was calculated by difference.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based
on mass %).

H 0

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.02 K.

KBr
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COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Potassium bromate; KBr03; [7758-01-2]

ORIGINAL MEASUREMENTS:
Swenson, T.; Ricci, J.E.

J. Am. Chern. Soc. 1939, 61, 1974-7.

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 K
PREPARED BY:

Hiroshi Miyamto

mol %
(compiler)

KCl03 Density Nature of the
mass % mol % g cm-3 solid phasea

(compiler)

° ° 1.054 A

2.26 0.360 - SSI
4.08 0.656 1. 067 "
4.29 0.691 - "
6.546 1.069 1.078 SSI +SSII
6.531 1.067 1.078 "
6.75 1.09 1.072 SSII
7.08 1.14 1.064 "
7.26 1.16 - "
7.60 1.21 1.053 "
7.895b 1.244 1.048 B

Composition of saturated solutions at 25°C

0.8712

0.755
0.679
0.665

0.5916
0.5951

0.478
0.329
0.243
0.119

o

7.533b

6.46
5.75
5.63

4.936
4.945

4.02
2.79
2.07
1.02

o

EXPERIMENTAL VALUES:

KBr03
mass %

a A = KBr03; B = KCl03;

SSI = solid solution containing up to 3 % KCl03 in KBr03'

SSII = solid solution containing up to 5 % KBr03 in KCl03'

b For binary systems the compiler computes the following:

soly of KCl03 = 0.6995 mol kg-l

soly of KBr03 = 0.4878 mol kg-l

AUXILIARY INFORMATION

REFERENCES:

ESTIMATED ERROR:
Soly: precision 2 % (compiler).
Temp: nothing specified.

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Solubilities were determined according to the High grade (99.9 %) potassium bromate was
usual procedure insofar as method of stirring used as received. Potassium chlorate con-
sampling, filtering, density determination, tained small amounts of the corresponding
and temperature control are concerned. bromate; this bromate content was deter-
Starting with complexes of known composition, mined by iodometric titration and the
and analyzing the saturated solutions at eq- necessary corrections were made when prepar
uilibrium, the solid phases were then deter~ ing the ternary complexes.
mined by the methods of graphical or alge-
braic extrapolation, in addition to occasion-
al analyses of wet and centrifuged residues.
The analytical method for the saturated solu-
tions depended on the combined percentage of
the KCl03 and KBr03' For large KBr03 com
positions solutions were analyzed by evapora
tion, and iodometric titration of the bromate
with thiosulfate solution thus allowing the
calculation of the percentage of the chlorate
by difference. In the presence of a large
amount of chlorate, small quantities of bro
mate were determined as follows. To about
100 ml of solution was added 5 g of sodium
iodide (20 ml of 25% solution) giving a con-
centration of 0.33N after dilution to 100 ml;
1.5 ml of concentrated HCl (0.18 to 0.2N
after dilution); titration with 0.2N sodium
thiosulfate solution to be 8tart~d after

continued •••••
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COHPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9)

(2) Potassium bromate; KBr03; [7758-01-2)

(3) Water; H20; [7732-18-5)

COMMENTS AND OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:

Swenson, T.; Ricci, J.E.

J. Am. Chern. Soc. 1939, 61, 1974-7.

The phase diagram is given below (based on mass %).

~ffiTHOD/APPARATUS/PROCEDURE: (Continued)

1. 5 min.

The same conditions, using a 0.02 N
sodium thiosulfate solution for titra
tion and applying the time correction
can be used for the detection of
quantities as small as 0.001 (~ 0.n005) %
of bromate in chlorate.



144 Potassium Chlorate

COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Potassium iodide; KI; [7681-11-0]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298.15 K

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1937, 59, 866-7.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00°C

KCl03 KI Density Nature of the
mass i. mol i. mass i. mol i. g cm-3 solid phasea

(compiler) (compiler)

7.905b 1.246 0.00 0.00 1.047 A
5.04 0.848 9.33 1.159 1.103 "
3.35 0.612 18.74 2.528 1.178 "
2.30 0.467 28.72 4.303 1.275 "
1.60 0.370 39.26 6.695 1.400 "
1.10 0.296 49.94 9.937 1.555 "
0.82 0.255 58.34 13.39 1.702 "
0.81 0.256 59.27 13.84 1. 724 A+B
0.84 0.266 59.30 13.86 1. 723 "
0.84 0.266 59.26 13.84 1. 725 "
0.83 0.263 59.28 13.85 1. 724 "
0.64 0.212 59.36 13.85 1. 724 B
0.00 0.000 59.76 13.88 1. 718 "

a A = KCl03; B = KI

b For the binary system the compiler computes the following:

soly of KCl03 = 0.7004 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of known composition were stirred
in a bath thermostatically controlled at
25°C for at least two days.
Potassium iodide was titrated argentometri
cally by Fajans' method using eocin as an
absorption indicator.
The total solid was determined by evapora
tion at 100°C followed by heating to 250°C.
Potassium chlorate was calculated by
difference.

SOURCE AND PURITY OF MATERIALS:
Nothing ,specified.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:

Potassium Chlorate

ORIGINAL MEASUREMENTS:

145

(1) Potassium chlorate; KC103; [3811-04-9)

(2) Potassium iodate; KI03; [7758-05-6)

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 298, 323

Composition

Ricci, J.E.

J. Am. Chern. Soc. 1938, 60, 2040-3.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

25

50

KI03 KC103 Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

8.45b 0.771 0.00 0.000 1.043 A
7.05 0.648 2.31 0.371 1.070 "
5.85 0.547 5.31 0.866 1.082 "
5.43 0.512 6.78 1.117 1.091 A+B
5.44 0.513 6.79 1.119 1.092 "
5.44 0.513 6.81 1.122 1.089 "
5.42 0.511 6.81 1.122 1.086 "
5.43 0.512 6.80 1.120 1.090(av) "
2.92 0.270 7.31 1.180 1.068 B
0.00 0.000 7.90 1.245 1.048 "

13.21b 1.265 0.00 0.000 A
10.87 1.053 3.71 0.628 "

8.76 0.871 8.58 1.490 "
7:26' 0.749 13.76 2.479 A+B
7.27 0.750 13.77 2.481 "
7.27 0.750 13.77 2.481 "
7.27 0.750 13.77(av) 2.481 "
5.27 0.535 14.31 2.536 B
2.41 0.239 15.11 2.616 "
0.00 0.000 15.78 2.681 "

continued ..•.•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of KI03, KC103 and H20 were stirred
for 5-7 days.
The iodate content was determined by treat
ment with excess potassium iodide and a
limited amount of acetic acid, and titration
of the liberated iodine with standard thio
sulfate solution. The total dissolved
solid was determined by evaporation to
dryness, and the chlorate salt calculated
by difference.

AMH-F'

SOURCE AND PURITY OF MATERIALS:
Potassium iodate (c.p. grade) was recrysta~
1ized and dried at 100-110°C. Analysis by
titration with standard sodium thiosulfate
solution showed it to be 100.0 % pure.
Potassium chlorate (c.p. grade) was
powdered, and then dried at ISO-200°C.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.01 K.

REFERENCES:



146 Potassium Chlorate

COHPONENTS:

(1) Potassium chlorate; KC103; [3811-04-9]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1938, 60, 2040-3.

B a KC103

b For the binary system the compiler computes the following:

soly of KI03 = 0.431 mol kg-1 at 25°C

0.7112 mol kg-1 at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

H.C

KIC.
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COMPONENTS:

(1) Potassium chlorate; KC103; [3811-04-9]

(2) Potassium hydroxide; KOH; [1310-58-3]

(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of potassium hydroxide

T/K = 293

EXPERIMENTAL VALUES:

Concn of KOH

mo1/dm-3

4.71

5.06

6.35

7.95

8.60

9.41

10.95

12.19

14.02

14.85

15.02

ORIGINAL MEASUREMENTS:

Bronsted, J.N.

J. Am. Chern. Soc. ~, 40, 1448-54.

PREPARED BY:

Hiroshi Miyamoto

Soly of KC103

mol dm- 3

0.0924

0.0882

0.0609

0.0445

0.0410

0.0351

0.0287

0.0254

0.0215

0.0195

0.0191

METHOD/APPARATUS/PROCEDURE:
No details given.

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



148 Potassium Chlorate

COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Rubidium chlorate; RbCl03; [13446-71-4]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Kashina, N.I.;
Vulikh, A.I.; Korotkevich, B.I.

Zh. Neo~g. Khim. 1965, 10, 1225-8;
RU6.6. J. Ino~. Chem. (Eng£. TIUtn.6£.1
1965, 10, 662-4.

SOURCE AND PURITY OF MATERIALS:
The purity of chlorates used was 99.9 % or
better.

VARIABLES: PREPARED BY:
Composition

T/K = 298.2
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solution at 25.0°C

total salts potassium chlorate rubidium chlorate

mol kg- l a
gl/100 g3 %b g2/ l00 g3 %bYl mass mass

3.94 0.0 0.0 0.0 6.65 6.24
4.76 0.24 1. 37 1. 35 5.99 5.65
5.11 0.34 2.15 2.10 5.64 5.33
5.18 0.38 2.41 2.35 5.43 5.14
5.11 0.39 2.43 2.37 5.26 5.00
5.85 0.49 3.53 3.41 5.04 4.80
6.07 0.53 3.91 3.76 4.87 4.64
8.04 0.73 6.16 6.68 3.72 3.59
8.40 0.76 7.81 7.24 3.38 3.27
8.41 0.76 7.86 7.29 3.38 3.27
8.40 0.77 7.89 7.31 3.26 3.16
8.25 0.72 7.25 6.76 3.94 3.79
8.23 0.70 7.10 6.63 4.09 3.93
8.28 0.72 7.26 6.77 3.98 3.83
8.35 0.74 7.55 7.02 3.70 3.57
8.22 0.78 7.88 7.30 3.02 2.93
7.59 0.88 8.22 7.60 1.49 1. 47
7.21 0.92 8.15 7.54 0.95 0.94
6.98 1.0 8.59 7.91 0.0 0.0
7.02 1.0 8.60 7.92 0.0 0.0

a Yl = mol fraction of KCl03 in mixture of chlorates.

b Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubilities were determined by the method
of isothermal relief of supersaturation.
Weighed amounts of chlorates were dissolved
in water in 50 cm3 test tubes by heating in ~
water bath at 65-70°C: the test tubes were
then placed in a thermostat at 25°C for 20 m.
Supersaturation was removed by stirring at a
rate of 60 rev min-l for 10 h. After set-
tling, 2 samples of liquid phase were re-
moved for analysis. The first was evaporat-
ed in a drying cupboard at 70-80°C and dried
to constant weight at 105°C. The other
sample was analyzed for ClO) by adding FeS04 ~~~~~~~~ ~

solution and back-titrating excess iron(II) ESTIMATED ERROR:
with permanganate solution. Solid phase Soly: accuracy of Yl ± 0.01 (authors).
compositions were not reported. Temp: precision ± 0.1 K (authors).

REFERENCES:
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COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Cesium chlorate; CsCl03; [13763-67-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Kashina, N.I.;
Vulikh, A.I.; Korotkevich, B.I.

Zh. Neo~g. Khim. 1965, 10, 1225-8;
RU!.I-&. J. Inong. Chem. (Eng£. TltaMt.)
1965, 10, 662-4.

VARIABLES: PREPARED BY:
Composition

T/K = 298.2 Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

total salts potassium chlorate cesium chlorate

mol kg-l a glllOO g3 %b g2 /lOO g2 %bYl mass mass

3.59 0.00 0.00 0.00 7.76 7.20
4.39 0.34 1.83 1.80 6.28 5.90
5.49 0.54 3.63 3.50 5.46 5.18
6.60 0.64 5.18 4.92 5.14 4.89
7.85 0.72 6.93 6.48 4.76 4.54
8.38 0.75 7.73 7.17 4.54 4.34
8.35 0.74 7.57 7.03 4.70 4.49
8.29 0.75 7.62 7.08 4.48 4.29
7.73 0.82 7.78 7.22 3.01 2.92
7.01 0.94 8.03 7.43 0.99 0.98
6.98 1.00 8.59 7.91 0.00 0.00

a Yl = mol fraction of KCl03 is mixture of chlorates.

b calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubility in this system was studied by
the isothermal relief of supersaturation
method. Weighed amounts of chlorates were
dissolved in water in 50 cm3 test tubes by
heating on a water bath at 65-70°C; the test
tubes were then placed in a thermostat at
25°C for 20 min. Supersaturation was then
removed by stirring at 60 rpm for 10 h.
After settling two samples of liquid phase
were removed for analysis. The first was
evaporated in a drying cupboard at 70-80°C
and then dried to constant weight at 105°C.
The other sample was analyzed for ClO) by
adding FeS04 solution and back-titrating
excess iron(In with permanganate solution.
Solid phase compositions not reported.

SOURCE AND PURITY OF MATERIALS:
The purity of chlorates used was 99.9 %
or better.

ESTIMATED ERROR:
Soly: accuracy of Yl ± 0.01 (authors).
Temp: precision ± 0.1 K (authors).

REFERENCES:
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COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Calcium chlorate; Ca(Cl03)2;
[10137-74-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition
T/K - 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Kozitskii, V.P.

Zh. Neo~g. KhLm. 1968, 13, 3342-45;
Ru.M. J. Ino~g. Chern. (Eng£. TJta.I'ML)
1968, 13, 1723-5.

PREPARED BY:
Hiroshi Miyamoto

1.000
0.900
0.816
0.665
0.518
0.438
0.210
0.104
0.103
0.068
0.054
0.052
0.034
0.033

Composition of saturated solutions at 25·Cb
potassium chlorate calcium chlorate

mass % mol % mass % mol %
(compiler) (compiler)

I7.87c
1.24 0 0

7.23 1.15 1.36 0.128
6.52 1.04 2.49 0.235
5.60 0.906 4.75 0.455
4.76 0.785 7.50 0.733
4.24 0.708 9.20 0.910
2.73 0.491 17.38 1.85
1.83 0.363 26.64 3.13
1.81 0.359 26.63 3.13
1.47 0.318 33.73 4.32
1.17 0.254 34.35 4.42
1.25 0.287 38.31 5.21
1.14 0.342 54.81 9.74
1.20 0.387 58.42 11.14

a The mole fraction of potassium chlorate based on moles KCl03 and Ca(C103)2.

~ In mol kg-
l

units, the authors report the solubility of KCl03 in terms of the follo~ing
smoothing equation.

log m1 • - 0.157 - 0.778 log Yl - 0.302 (l-YJ)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solubility was measured by the method of iso
thermal relief of supersaturation. Equili
brium ~as reached in 6-8 hours. The appara
tus for the solubility determination is
shown in figure below.

SOURCE AND PURITY OF MATERIALS:

"Analytical reagent" grade calcium chlorate
and potassium chlorate were used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.05 K (authors),

vac

Samples of satd sIn to be analyzed were placed in container 1 ~hich had been previously
weighed together with the filter stick. Sodium tetraphenylborate solution was added
dropwise over a period of 30 min. The precipitate was allowed to settle, and the
mother-liquor withdrawn through the filter stick and transferred into beaker 4 through
the fine polyvinly chloride tube 3. The precipitate was washed twice with 0.06 % aqueous
sodium tetraphenylborate, then four or five times with a few millilitres of distilled
water. The container with the precipitate and filter stick was dried for 1.5 hours at
105·C, cooled and weighed.
The calcium content of the solution in beaker 4 was determined by titration with
Trilon B.
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COMPONENTS:

(1) Potassium chlorate; KC103 ; [3811-04-9]

(2) Ethanol, C2H60; [64-17-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Taylor, A.E.

J. Phy~. Chern. 1897, 1, 718-33.

VARIABLES: PREPARED BY:
Concentration of ethanol Hiroshi MiyamotoT/K a 303 and 313

EXPERIMENTAL VALUES:

Concn of ethanol Solubility
t/"C mass % mol % gIg satd soln mol % gIg H2O mol kg-1

(compiler) (compiler) (compiler)

30 0 0 0.0923 1.47 0.1017 0.8299
5 2 0.0772 1.21 0.0880 0.718

10 4.2 0.0644 1.00 0.0765 0.624
20 8.9 0.0451 0.690 0.0590 0.481
30 14 0.0321 0.485 0.0474 0.387
40 21 0.0235 0.352 0.0400 0.326
50 28 0.0164 0.245 0.0333 0.272
60 37 0.0101 0.150 0.0253 0.206
70 48 0.0054 0.080 0.0182 0.149
80 61 0.0024 0.035 0.0122 0.100
90 78 0.0006 0.009 0.0062 0.051

40 0 0 0.1223 2.007 0.1393 1.136
5 2 0.1048 1.691 0.1233 1.006

10 4.2 0.0884 1.405 0.1077 0.879
20 8.9 0.0640 0.995 0.0856 0.698
30 14 0.0467 0.715 0.0700 0.571
40 21 0.0341 0.516 0.0588 0.480
50 28 0.0241 0.362 0.0494 0.403
60 37 0.0146 0.217 0.0369 0.301
70 48 0.0078 0.115 0.0263 0.215
80 61 0.0034 0.050 0.0173 0.141
90 78 0.0012 0.018 0.0117 0.095

continued .••..

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Small bottles containing the aqueous alcohol
and a large excess of powdered salt were
placed in an Ostwald thermostat for about
half a day at a temperature some ten degrees
higher than that at which the solubility
was to be determined. During this time, the
bottles were shaken frequently and thorough
ly. The temperature was lowered and main
tained at the desired value for about a day.
The solubility was very nearly constant at
the end of 3 days, but at least six days were
required for many solutions.
About 5 cm3 of the saturated solution were
withdrawn using a pipet and weighed. The
solution was evaporated to dryness and
weighed.

SOURCE AND PURITY OF MATERIALS:
Potassium chlorate was recrystallized two
or three times and dried in an air bath.
Ethanol was distilled from lime, stored
over dehydrated copper sulfate for one or
two days, and finally distilled.

ESTIMATED ERROR:
Soly: accuracy 0.1 % (author).
Temp: nothing specified.

REFERENCES:
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COHPONENTS:
(1) Potassium chlorate; KCI03; [3811-04-9]

(2) Ethanol; C2H60; [64-17-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Taylor, A.E.

J. Phy~. Chern. 1897, I, 718-33.

EXPERIMENTAL VALUES: (Continued)

Fitting equations were given as:

(1) The concentration of ethanol: o - 40 mass %

- log W = (1/1.57) x 2.260 + log (l{ + 0.20) at 30·C

- log W = (1/1.57) x 2.000 + log (x + 0.22) at 40·C

(2) The concentration of ethanol: 50 - 90 mass %

- log W = (1/1. 2) x 1. 690 + log (x + 0.20) at 30·C

- log W = (1/1. 2) x 1. 482 + log (x + 0.22) at 40·C

where W is the amount of salt in one gram of water,

and x is the amount of alcohol in one gram of water.
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COMPONENTS:
(1) Potassium chlorate: KCl03; [3811-04-9]

(2) l,2,3-Propanetriol (glycerol); C3H80;
[56-81-5]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K ~ 293

EXPERIMENTAL VALUES:

glycerol composition

mass %a

86.5

98.5

ORIGINAL MEASUREMENTS:
Holm, K.

Phanm. Weekblad 1921, 58, 1033-7. 1

PREPARED BY:

T.P. Dirkse

solubility KCl03
gllOO g glycerolb

1.32

1.03

a Author only specified % glycerol, and the compiler a6~umeh this to mean mass %.

b
Presumably this refers to grams of KCl03 per 100 grams of the mixed solvent.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used with approach from
above and below. An excess of dried powder
ed salt was added to the glycerol-water
mixture in a flask, and the cork covered
with a layer of paraffin. One set of flasks
were agitated in the constant temperature
bath while another set of flasks were first
heated to 90·C for 1 hour before equilibrat
ing at 20·C. Attainment of equilibrium re
quired weeks to months. Method of analyses
not specified.

SOURCE AND PURITY OF MATERIALS:

Two glycerol-water mixtures were prepd with
specific gravities of 1.2326 and 1.2645 at
l5·C. The compositions of these mixtures
were given as 86.5 % and 98.5 % glycerol,
respectively (the compiler assumes these
are mass % values).

No other information given.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.05-0.1 K (author).

REFERENCES:
1. The data in this paper were also present

ed at a meeting and published in Pharm.
Weekblad before the full paper was
published.
Holm, K. Phanm. Weekbta.d 1921, 58, 860-2.
The paper was read by a Mr. Kok on behalf
of Mr. Holm.
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COMPONENTS:

Potassium Chlorate

ORIGINAL MEASUREMENTS:

(1) Potassium chlorate; KC103; [3811-04-9] Taylor, A.E.

(2) 2-Propanone (acetone); C3H60; [67-64-1] J. Phy~. Chern. 1897, 1, 718-33.

(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of acetone

T/K c 303 and 313

EXPERIMENTAL VALUES:

PREPARED BY:

Hiroshi Miyamoto

30

40

Concn of Acetone Solubility
mass % mol % gig satd soln mol % gig H2O mol kg-1

(compiler) (compiler) (compiler)

0 0 0.0923 1,47 0.1017 0.8299
5 1.6 0.0832 1. 32 0.0956 0.7801
9.09 3.01 0.0763 1,20 0.0909 0.7417

20 7.2 0.0609 0.944 0.0810 0.6610
30 12 0.0493 0.757 0.0740 0.6038
40 17 0.0390 0.593 0.0676 0.5516
SO 24 0.0290 0.437 0.0598 0.4880
60 32 0.0203 0.304 0.0517 0.4219
70 42 0.0124 0.184 0.0418 0.3411
80 55 0.0057 0.084 0.0288 0.2350
90 74 0.0018 0.027 0.0182 0.1485

0 0 0.1223 2.026 0.1393 1.137
5 1.6 0.1110 1.802 0.1311 1.070
9.09 3.01 0.1028 1.656 0.1260 1.028

20 7.2 0.0827 1.31 0.1126 0.9188
30 12 0.0669 1.04 0.1024 0.8356
40 17 0.0536 0.826 0.0945 0.7711
SO 24 0.0403 0.614 0.0840 0.6854
60 32 0.0286 0.431 0.0735 0.5998
70 47 0.0286 0.251 0.0568 0.4635
80 55 0.0079 0.117 0.0397 0.3240
90 74 0.0024 0.035 0.0245 0.1999

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Small bottles containing the aqueous acetone
and a large excess of powdered salt were
placed in an Ostwald thermostat for about
half a day at a temperature some ten degrees
higher than that at which the solubility
was to be determined. During this time the
bottles were shaken frequently and thorough
ly. The temperature was lowered and main
tained at the desired value for about a
day. The solubility was very nearly con
stant at the end of three days, but at least
six days were required for many solutions.
About 5 cm3 of the saturated solution were
withdrawn using a pipet and weighed. The
solution was evaporated to dryness and
weighed.

SOURCE AND PURITY OF MATERIALS:
Potassium chlorate was recrystallized two
or three times and dried in an air bath.
Acetone was purified by distillation.

ESTIMATED ERROR:
Soly: accuracy 0.1 %.
Temp: nothing specified.

REFERENCES:
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COHPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium chlorate; KC103; [3811-04-9] Taylor, A.E.
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(2) 2-Propanone (acetone); C3H60;
[67-64-1]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

Fitting equations were given as follows:

J. Phy~. Chern. 1897, 1, 718-33.

(1)

(2)

The concentration of acetone; o - 50 mass %

- log W = (1/3.6) x 4.273 + log (x + 0.20) at 30°C

- log W = (1/3.6) x 3.640 + log (x + 0.22) at 40°C

The concentration of acetone; 60 - 90 mass %

- log W = (1/1.55) x 1. 760 + log (x + 0.20) at 30°C

- log W = (1/1. 55) x 1. 525 + log (x + 0.22) at 40°C

where y is the amount of salt in one gram of water, and x is the amount of acetone in one

gram of water.
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COMPONENTS:
(1) Potassium chlorate; KCI03; [3811-04-9]

(2) 2-Propanone (acetone); C2H60;
[67-64-1]

(3) Water; H20; [7732-18-5]

VARIABLES:
T!K = 290.8

Concentration of acetone

EXPERIMENTAL VALUES:
acetone

t!OC N a mass %2 (compiler)

17.6 0.0000 0.00
0.0233 7.14
0.0409 12.1
0.0513 14.8

ORIGINAL MEASUREMENTS:
Hartley, G.S.

Tna~. Fanaday Soe. 1931, 27, 10-29.

PREPARED BY:

Hiroshi Miyamoto

potassium chlorate

N b mass % mo1!kg-1
1

(compiler) (compiler)

0.00953 6.14 0.534
0.00847 5.24
0.00779 4.67
0.00740 4.04

a Mole ratio of acetone in the mixture of acetone and water

b Mole fraction of solute in saturated solution.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Excess recrystallized potassium chlorate was
placed in tubes with weighed amounts of water
and acetone. The tube was placed in a therm
ostat and agitated from time to time for
several days. Samples of the liquid were
quickly transferred to weighed flasks fitted
with stoppers. The potassium chlorate
samples were carefully evaporated to dryness
and weighed.

SOURCE AND PURITY OF MATERIALS:
Potassium chlorate was recrystallized.
No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) l,2-Ethandiol (ethylene glycol);
C2H602; [107-21-1]

VARIABLES:

T/K = 298.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Isbin, H.S.; Kobe, K.A.

J. Am. Chern. Soe. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of KCl03 in ethylene glycol at 25°C is given:

1.21 g/lOO g solvent

9.87 x 10-2 mol kg-l

(author).

(compiler) .

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solvent and excess solid were sealed in
soft-glass test-tubes and rotated for at
least one week in a thermostated water bath.
All analyses were made on a weight basis by
use of weighing pipets. Both the standard
gravimetric determination of chloride and
the volumetric method, using dichlorofluo
rescein as an indicator, were used. The
chlorate was reduced to the chloride by
boiling with excess sulfurous acid.

SOURCE AND PURITY OF MATERIALS:

Technical grade ethylene glycol (Carbide
and Carbon Chem. Co) was purified by
fractionation. Analytical grade KCl03 was
used.

ESTIMATED ERROR:
Soly: precision within 4 %.
Temp: precision ± 0.08 K

REFERENCES:
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COMPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) 2-Aminioethanol (monoethanolamine);
C2H7NO; [141-43-5]

VARIABLES:

T/K = 298.15

EXPERIHENTAL VALUES:

ORIGINAL MEASUREHENTS:

Isbin, H.S.; Kobe, K.A.

J. Am. Chern. Soc. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of KCl03 in monoethanolamine at 25'C is

O.30g/l00g solvent (authors)

2.45 x 10-2 mol kg- l (compiler)

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The solvent and excess solid were sealed in
a soft-glass test-tube and rotated for at
least one week in a thermostated water bath.
All analyses were made on a weight basis by
use of weighing pipets. Both the saturated
gravimetric determination of chloride and
the volumetric method using dichloro
fluoresein as an indicator were used. The
chlorate was reduced to the chloride by
boiling with excess sulfurous acid.

SOURCE AND PURITY OF MATERIALS:
Technical grade monoethanolamine (Carbide
and Carbon Chem. Co) was purified by
fractionation. Analytical grade KCl03 was
used.

ESTIMATED ERROR:
Soly: precision within 4 %.
Temp: precision ± 0.08 K.

REFERENCES:
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COMPONENTS:
(1) Potassium chlorate; KCl03; [3811-04-9]

(2) 1,2-Ethanediamine (ethylenediamine);
C2HaN2; [107-15-3]

VARIABLES:

T/K c 298.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Isbin, H,S.; Kobe, K.A.

J. Am. Chern. Soe. 1945, 67, 464-5.

PREPARED BY:

Hiroshi Miyamoto

The solubility of KCl03 in ethylenediamine at 25°C is

0.145g/l00g solvent

l.la x 10-2 mol kg- l

(authors)

(compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solvent and excess solid were sealed
in soft-glass test-tubes and rotated for at
least one week in a thermostated water bath.
Analysis was made on a weight basis by use
of weighing pipets. Both the standard
gravimetric determination of chloride and
the volumetric method, using dichloro
fluoresein as an indicator were used. The
chlorate was reduced to the chloride by
boiling with excess sulfurous acid.

SOURCE AND PURITY OF MATERIALS:
Ethylenediamine was dehydrated and puri
fied by the method given in ref (1).
Analytical grade KCl03 was used.

ESTIMATED ERROR:
Soly: precision within 4 %.
Temp: precision ± 0.08 K (authors).

REFERENCES:
1. Putnam, G.L.; Kobe, K.A.

TJuln.6. Ueetlr.ochern. Soe. 1938,
74, 609.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium chlorate; KCl03; [3811-04-9] Paul, R.C.; Sreenathan, B.R.

(2) Dimethylformamide; C3HSNO; [68-12-2]

VARIABLES:

One temperature: 298.2 K

EXPERIMENTAL VALUES:

Indian J. Chern. 1966, 4, 382-6.

PREPARED BY:

Mark Salomon

The solubility of KCl03 in HCON(CH3)2 was reported as

18.1 g/lOO g solvent (1.477 mol kg-I, compiler).

The solid phase is the anhydrous salt.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Excess salt and 10
ml of solvent were placed in a Pyrex test
tube, sealed, and rotated in a constant tem
perature water-bath for 24-30 hours. The
seal was broken in a dry box and the slurry
quickly filtered. The authors state that the
metal was estimated from a known quantity of
the saturated (filtered) solution, but no
details were given. The saturated solution
was colorless.

SOURCE AND PURITY OF MATERIALS;
Dimethylformamide (Baker "analyzed"
grade) was further purified as described
in (1).

A.R. grade KCl03 was warmed and placed
under vacuum for 6-8 hours.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:

1. Paul, R.C.; Guraya, P.S.;
Sreenathan, B.R. Indian J. Chern.
1963, 7, 33S.
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COHPONENTS:

(1) Potassium chlorate; KCI03; [3811-04-9]

(2) Ammonia; NH3; [7664-41-7]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASURD1ENTS:

Hunt, H.; Boncyk, L.

J. Am. Chern. Soc. 1933, 55, 3528-30.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

The solubility of KCI03 in liquid ammonia at 25°C was reoorted as

2.52 g/IOO g NH3

0.206 mol kg- l (compilers)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Two methods were used as described in (1).

Method I. 25 ml test tubes with a constric
tion at the middle were employed. About 10
25 g NH3 were condensed in the bottom, and
the dry salt contained in a small tube
tightly covered with cotton cloth was added
to the test tube; this small tube remained
in the upper part of the test tube as it
could not pass the constriction in the mid
dle of the test tube. The top of the test
tube was drawn to a tip and sealed, and the
tube inverted and placed in a thermostat at
25°C. Equilibrium between NH3 and the ex
cess salt in the small covered tube requir
ed 1-3 weeks with periodic shaking. The
test tube was then inverted and only the
satd sIn drained into the lower end (excess
solid remained in the small tube covered
with the cotton cloth). The sIn was
frozen and sealed at the constriction,
and weighed. The seal was then broken and
the NH3 boiled off, and the residue
weighed.

Method II. Excess NH3 was condensed on a
weighed amount of salt in a tube fitted
with a stopcock. After thermostating at
25°C, NH3 was slowly permitted to escape
through the stopcock until a crystal of
solid appeared and remained undissolved
upon prolonged shaking.

Authors state that the error due to the
condensation of gaseous NH3 was not sig
nificant since the dead space was kept to
a minimum of about 30 cm3• However this
amount of dead space was stated to limit
the precision of the method to 0.5 %.

SOURCE ANn PURITY OF MATERIALS:
Reagent grade KCl03 was recrystallized
three times from water and then from "a
suitable" anhydrous solvent'. The salt was
dried to constant weight in a vacuum oven.

Purification of NH3 not specified, but
probably similar to that described in (1).
In (1) commercial anhyd ammonia was stored
over metallic sodium for several weeks
before use.

ESTIMATED ERROR:

Soly: accuracy probably around ± 1-2 %.
(compilers) .

Temp: 25.00 + 0.025°C: accuracy established
by NBS calibration (see ref (1».

REFERENCES:

1. Hunt, H.; J. Am. Chern. Soc. 1932, 54,
3509.



162 Rubidium Chlorate

COHPONENTS:

(1) Rubidium chlorate; RbCl03; [13446-71-4]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Chemistry Department
Niigata University, Niigata, Japan

and

CRITICAL EVALUATION:

M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA August 1984

THE BINARY SYSTEM

Solubility data in the binary RbCl03 - H20 system have been reported in seven publi
cations (1-7). Three publications (1,2,4) report data only for the binary system whereas
the remaining publications (3, 5-7) concern isothermal studies on ternary systems which
include data for the binary system.

Although some investigators (1-4) did not report the nature of the solid phase, the
evaluators assume it to be the anhydrous salt by analogy to the results found in the
studies on ternary systems (see below).

A number of different analytical techniques were used to measure the solubilities. In
(1-3) the total salt content was determined gravimetrically, and in (5-6) the chlorate
content was determined by back titration of iron (II) sulfate with potassium permanganate.
In (6) the rubidium content was also determined gravimetrically with sodium tetraphenyl
borate and by flame photometry. In (7) the chlorate content was determined by argenti
metric titration with silver nitrate after reduction of chlorate to chloride.

The experimental solubility data for the binary system are summarized in Table 1 where
the evaluators have made appropriate conversions to both mol kg-l and mole fraction
units (X).

Table 1 Experimental solubility data for RbCl03 in water. a

T/K mol kg-l X (ref) T/K mol kg-l X (ref)

273.2 0.1265 0.002274 (1) 303.2 0.4779 0.008536 (4)
273.2 0.1282 0.002305 (4) 313.2 0.6827 0.01215 (4)
273.2 0.1282 0.002305 (5) 315.4 0.739 0.01314 (1)
281.2 0.182 0.003268 (1) 323.2 0.9430 0.01670 (4)
283.2 0.2109 0.003785 (4) 323.2 0.9430 0.01670 (5)
293.0 0.317 0.005678 (1) 323.2 0.946 0.01676 (1)
293.2 0.32 0.00573 (2) 333.2 1.3083 0.02303 (4)
293.2 0.3129 0.005605 (4) 343.2 1. 7197 0.03005 (4)
298.2 0.3940 0.007048 (3) 349.2 2.020 0.03511 (1)
298.2 0.3940 0.007048 (5) 353.2 2.2704 0.03929 (4)
298.2 0.3920 0.007012 (7) 363.2 2.9040 0.04972 (4)
298.2 0.3893 0.006964 (4) 372.2 3.72 0.06281 (1)
298.2 0.406 0.007261 (6) 373.2 3.720 0.06281 (4)
303.2 0.474 0.008467 (1)

a All data were converted by the evaluators to molality or mole fraction based on
original experimental data reported in refs (1-7).

In evaluating the solubility data in Table I, we used the two smoothing equations based
on mole fractions (see the PREFACE, this volume),

Yx = A/(T/K) + B!n(T/K) + C + D(T/K) [1]

and based on molality (see the INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS and
the PREFACE in Volume 13):

where

Ym = A/(T/K) + B!n(T/K) + C [2]

[3]
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COHPONENTS:

(1) Rubidium chlorate; RbCl03; [13446-71-4]

(2) Water; H20; [7732-18-5]

EVALUATOR:

H. Miyamoto
Chemistry Department
Niigata University, Niigata, Japan

and

CRITICAL EVALUATION:

M. Salomon
US Army ET & DL
Fort Monmouth. NJ USA August, 1984

In eq. [3]. m is the molality, me is a reference molality (the 298.2 K value was used
for the present analyses), n is the hyration number in the solid phase (n = 0 for the
present system), and M2 is the molar mass of the solvent. Additional details on eqs.
[2-3] can be found in the PREFACE to volume 13 of the Solubility Data Series (1). By
giving all data equal weights, we found that three data points from Table 1 could be re
jected on the basis that their differences in the experimental and calculated mole
fraction solubilities exceeded 20x (Ox is the standard error of estimate as defined in
eq. [3] of the LiCl03-H20 critical evaluation). The three data points rejected are from
(2) for 293.2 K, from (6) at 298.2 K, and from (1) at 273.2 K. Fitting the remaining 24
data points to eqs. [1] and [2] above resulted in the following:

Yx = -27l67.445/(T/K) - 111.3525ln(T/K) + 673.495 + 0.145962(T/K) [4]

and

0y " 0.033 Ox = 0.00014

Ym " -5904.5/(T/K) - 7.8407ln(T/K) + 64.466 [5]

0y = 0.015 am = 0.029

The solubilities calculated from eqs. [4] and [5] are designated as ~eeommended solu
bilities, and values at rounded temperatures are given in Table 2 below.

Table 2. Recommended solubilities in the binary system calculated from the
smoothing equations [4] and [5]

T/K

273.2
283.2
293.2
298.2
303.2
313.2
323.2
333.2
343.2
353.2
363.2
373.2

m/mol kg-l

0.1267
0.2050
0.3181
0.3905
0.4751
0.6860
0.9607
1. 3091
1. 7398
2.2608
2.8779
3.5956

X

0.002286
0.003714
0.005743
0.007025
0.008510
0.012164
0.016860
0.022769
0.030078
0.039009
0.049818
0.06283
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COHPONENTS:

Rubidium Chlorate

EVALUATOR:

(1) Rubidium chlorate; RbC103 ; [13446-71-4] Hiroshi Miyamoto
Department of Chemistry

(2) Water; H20; [7732-18-5] Niigata University
Niigata, Japan

December 198

CRITICAL EVALUATION:
TERNARY SYSTEMS

Data for the solubilities in ternary systems have been reported in 4 publications (3,5-7).
A summary of these studies is given in Table 3.

Table 3. Summary of solubility studies in ternary systems

System T/K Solid Phase Reference

RbC103 - CsC103 - H2O 298 Not given 3

RbC103 - KC103 - H2O 298 RbC103; KC103 3

RbC103 - RbC1 - H2O 273, 298, 323 RbC103 ; RbC1 5

RbC103 - NaC103 - H2O 298 RbC103; NaC103 6

RbC103 - RbN03 - H2O 298 RbC103 ; RbN03 7

Solid solution

The phase diagrams of the ternary systems, RbC103-RbC1-H20(5) and RbC103-NaC103-H20 (6)
are simple eutonic types, and no double salts are formed. Although the diagrams of the
ternary RbC103-CsC103-H20(3) and RbC103-KC103-H20(3) were not reported by Kirgintsev,
Kashina, Vu1ikh and Korotkevich in the original paper, the authors reported that
rubidium and cesium chlorate form a continuous series of solid solutions, but potassium
and rubidium chlorate do not form solid solutions. The solubility in the ternary
RbC103-RbN03-H20 system was studied by Shk10vskaya, Arkhipov, Kuzina and Tsibu1evskaya
(7). The crystallization branch of rubidium nitrate and the solid solution based on
rubidium chlorate were determined. In the lower concentration range of rubidium nitrate,
a solid solution with rubidium chlorate was formed, and the distribution coefficient
(see compilation sheet) of rubidium nitrate in the range of crystallization of solid
solution is constant.

OTHER MULTICOMPONENT SYSTEMS

The solubility data for the RbC103-RbC1-NaC103-NaC1-H20 system was reported by Arkhipov,
Kashina and Kuzina (6). They found four crystallization regions in the system. Two
ternary points were obtained corresponding to solutions saturated with: (1)
NaC1+NaC103+RbC103; (2) NaC1+RbC1+RbC103 (see compilation sheet).
Solubilities in the RbC103-RbC1-KC103-KC1-H20 system were studied by Arkhipov, Kashina
and Kuzina (8). They found three crystallization fields in the systems: KC103, RbC103
and solid solutions of potassium and rubidium chlorides. The main part of the diagram
is occupied by the crystallization field of rubidium chlorate (77%) followed by the
field of potassium chlorate (20%), and of the solid solutions of potassium and rubidium
chlorides (3%).

The RbC103-RbC1-CsC103-CsC1-H20 system was also studied by Arkhipov, Kashina and Kuzina
(9). Three crystallization regions were defined in the system: the field of CsC103-RbC103
continuous solid solutions which occupies 99 % of entire area of the diagram, and the
fields of Cs(Rb)C1 and Rb(Cs)C1 solid solutions.
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COHPONENTS:
(1) Rubidium chlorate; RbC103; [13446-71-4]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

REFERENCES:

EVALUATOR:

Hiroshi Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

December, 1984

1. Ca1zo1ari, F. Gazz. Chim. Ita!. 1912, 42, 85.

2. Treadwell, W. D.; Ammann, A. Helv. Chim. Acta. 1938,21,1249.

3. Kirgintsev, A. N.; Kashina, N. I.; Vu1ikh, A. I.; Korotkevich, B. I. Zh. Neo~g.

Khim. 1965, 10, 1225; RuA~, J. InMg. Chem. (Engl. T!Ul~l.) 1965, 10, 662.

4. Breusov, O. N.; Kahina, N. I.; Revzina, T. V.; Sobo1evskaya, N. G. Zh. Neo~.

Khim. 1967, 12, 2240; RUM, J. Ino~g. Chem. (Engl. TlUlMi.) 1967, 12, 1179.

5. Arkhipov, S. M.; Kashina, N. I.; Revzina, T. V. Zh. Neo~g. Khim. 1968, 13, 587;
RUM. J. InMg. Chem. (Engl. T!Ul~l.) 1968, 13, 304.

6. Arkhipov, S. M.; Kashina, N. 1.; Kuzina, V.A. Zh. Neo~g. Khim. 1968, 13, 2872;
RUM. J. InMg. Chem. (Engl. T!Ul~l.) 1968, 13, 1476.

7. Shk1ovskaya, R. M.; Arkhipov, S. M.; Kuzina, V. A.; Tsibu1evskaya, T. A. Zh. Neo~.

Khim. 1976, 21, 2868; RuA~. J. InMg. Chem. (Engl. T!Ul~i.) 1976, 21, 1584.
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Arkhipov, S. M.; Kashina, N. 1.; Kuzina, V. A. Zh. NeMg. Khim. 1969, 14, 567;
RUM. J. Ino~g. Chem. (Engl. T!Ul~i. ) 1969, 14, 294.

Arkhipov, S. M.; Kashina, N. 1.; Kuzina, V. A. Zh. NeMg. Khim. 197O, 15, 1640;
RUM. J. InMg. Chem. (Eng!. TJl.a~!. J 197O, 15, 840.
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COMPONENTS:

(1) Rubidium chlorate; RbC103; [13446-71-4]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ca1zo1ari. F.

Gazz. Chim. Ita!. 1912. 42, 85-92.

VARIABLES: PREPARED BY:

T/K = 273 to 372 B. Scrosati

EXPERIMENTAL VALUES:

Solubility

t/"C g/lOOg H2O mol kg- l

(compiler)

0 2.138 0.1265

8 3.07 0.182

19.8 5.36 0.317

30 8.00 0.474

42.2 12.48 0.739

50 15.98 0.946

76 34.12 2.020

99 62.8 3.72

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method of equilibration not specified. but
probably the isothermal method was employed.
Aliquots of saturated solution for analysis
~ere withdrawn with a pipet. The aliquots
~ere placed in platinum dishes and the water
evaporated. The residues were dried at 120°C
to constant weight.

SOURCE AND PURITY OF MATERIALS:
Rubidium chlorate was prepared by treating
rubidium sulfate with barium chlorate.
The product was repeatedly recrystallized
until no trace of sulfate and barium
were detected.
The purity of the salt was checked by
volumetrically determining chlorine in the
anhydrous chloride dried at 150-l60o c.

ESTIMATED ERROR:
Not possible to estimate due to insufficient
data.

REFERENCES:



COMPONENTS:
(1) Rubidium chlorate; RbC103;

[13446-71-4)

(2) Water; H20; [7732-18-5)

VARIABLES:

One temperature; 293 K

EXPERIMENTAL VALUES:

Rubidium Chlorate

ORIGINAL MEASUREMENTS:
Treadwell, W.O.; Ammann, A.

Hef.v. CII1.m. Ac-ta.. 1938, 21, 1249-56.

PREPARED BY:
Hiroshi Miyamoto

167

The solubility of rubidium chlorate in water at 20°C was given as:

0.32 mol kg-1

The concentration solubility product was also given simply as the square of the
solubility:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Rubidium chlorate; RbCl03; [13446-71-4]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K - 273.2 to 373.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Breusov, O.N.; Kashina, N.I.; Revzina, T.V.;
Sobolevskaya, N.G.

Zh. Neo~. Khim. 1967, 12, 2240-3;
RUM. J. InO!l.g. Chern. (Eng£.. TJta.IU>£..)
1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

Solubility of RbCl03

t/oC mass % mol % mol kg-l
(compiler)

0 2.12 0.230 0.128
10 3.44 0.378 0.211
20 5.02 0.561 0.313
25 6.17 0.696 0.389
30 7.47 0.841 0.478
40 10.34 1.228 0.683
50 13.74 1.670 0.943
60 18.10 2.303 1.308
70 22.51 3.005 1. 720
80 27.72 3.929 2.270
90 32.91 4.972 2.904

100 38.59 6.281 3.720

~ ~
Q U
'\ ,/

.~
/ ""- ~~

- .E-1

~
- --
~

SOURCE AND PURITY OF MATERIALS:
Results of analysis of RbCl03;
Content of RbCl03 100.2 %.
Impurities, %, K <0.05 %; Cs 0.05;
Na <0.05.

High temp. apparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00°C, soly detd in apparatu
shown in figure. At equilibrium, the ap
paratus was tilted to allow satd sIn to fil
ter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa-
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly
vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50°C, the pipets were I-E-S~T~I~MA-T-E-D-E-R~R~O"R-:--------------f

preheated in the thermostat. Soly: nothing specified.
Saturated solutions analyzed for chlorate by
addition of excess ammonium iron(II) sul- Temp: precision ± 0.1 K.
fate and back-titration of the excess Fe(II)
with potassium permanganate.

REFERENCES:



COMPONENTS:

Rubidium Chlorate

ORIGINAL MEASUREMENTS:

169

(1)

(2)

(3)

Rubidium nitrate; RbN03; [13126-12-0]

Rubidium chlorate; RbCl03; [13446-71-4]

Water; H20; [7732-18-5]

Shklovskaya, R.M.; Arkhipov, S.M.;
Kuzina, V.A.; Tsibulevskaya, T.A.

Zh. Neong. Kh£m. 1976, 21, 2868-70;
RlU>.6. J. Inoltg. Che.m. (Engl. T!l.a.n.6L)
1976, 21, 1583-4.

VARIABLES:
T/K = 298.2

Composition

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0 o C

Rubidium Chlorate Rubidium Nitrate Nature of the
mass % mol % mass % mol % RbN03/RbCl0 3 solid phasea

(compiler) (compiler) distrib coeff
6.21b 0.701 - - - A

5.44 0.629 3.33 0.441 0.008 C
5.05 0.600 6.58 0.896 0.008 "
4.63 0.555 7.92 1.088 0.009 "
3.94 0.479 9.91 1.379 0.008 "
3.88 0.476 11.04 1.553 0.008 ."

3.84 0.485 13.78 1. 993 0.007 "
3.75 0.482 15.63 2.302 0.008 "
3.45 0.452 17.62 2.643 0.009 "
3.33 0.449 20.36 3.142 0.008 "
3.01 0.419 23.66 3.776 0.008 "
2.85 0.414 27.36 4.551 0.008 "
2.79 0.420 30.46 5.258 0.008 "
2.55 0.409 35.50 6.516 0.009 "
2.57 0.431 38.82 7.453 - D
2.57 0.431 38.82 7.453 - "
1. 76 0.293 39.19 7.477 - B

- - 40.21 7.592 - "

a A = RbCl03; B = RbN0 3; C = solid solution based on RbCl03;

D = solid solution based on RbCl03 + RbN03

b For the binary system the compiler computes the following:
soly of RbCl03 = mol kg- l

AUXILIARY INFORMATION

COMMENTS AND/OR ADDITIONAL DATA:

The distribution coefficients of rubidium nitrate in the chlorate in the range of
crystallization of the solid solution were calculated from the equation

DRbNO /RbClO = (xl/Yl) (1 - Yl/(l-Xl»
3 3

where Xl is the mole fraction of rubidium nitrate in the solid phase, and Yl the mole
fraction of this component in the liquid phase. The results are given in the above
table.

continued •••

AMH-o



170 Rubidium Chlorate

COMPONENTS:
(1) Rubidium nitrate; RbN03; [13l26-l2-0J

(2)

(3)

Rubidium chlorate; RbCl03; [13446-7l-4J

Water; H20; [7732-l8-5J

ORIGINAL MEASUREHENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kuzina, V.A.; Tsibulevskaya, T.A.

Zh. Neo~g. Khim. 1976, 21, 2868-70;
RU6~. J. Ino~g. Chern. (Engl. T~n6l.)

1976, 21, 1583-4.

COMMENTS AND/OR ADDITIONAL DATA: (Continued)

The phase diagram is given below (based on mass % units).

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium was reached
in 20-30 days. Total anion concentration in
the liquid phase detd by ion exchange, and
chlorate detd by argentometric titrn after
reduction to chloride. Nitrate was detd by
difference.
Specimens of the solid phase were analyzed
for chlorate as described above, and for
nitrate by reduction to ammonia using
Devarda's alloy, volatilization, and colori
metric determination using Nessler's reagent
Solid phase compositions detd by the method
of residues, and confirmed from X-ray dif
fraction patterns.

SOURCE AND PURITY OF MATERIALS:
Highly pure grade RbN03 and RbCl03 were
used.
No other information given.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Rubidium chloride; RbC1; [7791-11-9)

(2) Rubidium chlorate; RbC10 3; [13446-71-4)

(3) Water; H20; [7732-18-5)

VARIABLES:
Composition

T/K = 273, 298, 323

ORIGINAL MEASUREMENTS:

Arkhipov, S.M.; Kashina, N.I.;
Revezina, T.V.

Zh. N~o~g. Khim. 1968, 13, 587-8;
RU..M. J. InMg. Chern. IEng.e. T~a.n6.e..)
1968, 13, 304.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

t;oC

o

25

RbC103 RbCl Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

2.12b 0.230 0.0 0.0 A
1.41 0.155 1. 95 0.299 II

0.37 0.051 26.52 5.125 II

0.29 0.048 42.12 9.821 II

0.27 0.046 43.16 10.20 A+B
0.28 0.047 43.11 10.18 II

0.00 0.000 43.48 10.28 B

6.24b 0.705 0.0 0.0 A
5.76 0.651 0.66 0.10 II

5.36 0.608 1.40 0.222 II

4.99 0.568 2.18 0.347 II

4.63 0.529 3.00 0.479 II

3.83 0.443 5.25 0.849 II

3.27 0.385 7.70 1. 27 II

2.60 0.316 11.58 1.964 II

1.91 0.247 18.43 3.324 II

1.13 0.172 33.90 7.201 II

0.83 0.15 48.18 12.32 A+B
0.82 0.15 48.22 12.34 II

0.34 0.062 48.50 12.37 B
0.0 0.0 48.60 12.35 II

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. At O°C,
glass vessels with an oil seal were immersed
in melting ice. At 25 and 50°C, test tubes
were mounted in a thermostat with a special
device for mixing. The test tubes were
rotated at 60 rev min-I, and equilibrium
was reached in 10 hours.
The liquid and solid phases were analyzed
for C103- by adding an excess of FeS04 and
back-titrating with potassium permanganate.
The chloride content was determined by
titration with silver nitrate solution with
potassium chromate indicator.
The composition of the solid phases was
found by Schreinemakers' method of residues.

SOURCE AND PURITY OF MATERIALS:
Rubidium chlorate and chloride used had a
purity of 99.9 %.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



172 Rubidium Chlorate

COHPONENTS:

(1) Rubidium chloride; RbC1; [7791-11-9]

ORIGINAL MEASUREMENTS:

Arkhipov, S.M.; Kashina, N.I.;
Revezina, T.V.

(2)

(3)

Rubidium chlorate; RbC103 ; [13446-71-4]
Zh. Neo~g. Khim. 1968, 13, 587-8;

Water; H20; [7732-18-5] RUh~. J. Ino~g. Chern. (Engf. Tnan~f.)

1968, 13, 304.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

50

a A ,. RbCl03;

RbCl03 RbCl Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

13.74b 1. 670 0.0 0.0 A
12.21 1.506 3.1 0.53 "

5.22 0.734 22.92 4.503

1. 98 0.387 51. 35 14.03 A+B
1. 99 0.390 51.40 14.06 "

0.0 0.0 52.30 14.04 B

B ,. RbCl

b For the binary system the compiler computes the following:

soly of RbCl03 0.128 mol kg- l at O°C

,. 0.394 mol kg-1 at 25°C

,. 0.9430 mol kg- l at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram for 25°C is given below (based on mass units).

RbCl03faa

100
RbCl
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COMPONENTS:
(1) Rubidium chlorate; RbCl03; [13446-7l-~

(2) Cesium chlorate; CsCl03; [13763-67-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Kashina, N.I.;
Vulikh, A.I.; Korotkevich, B.I.

Zh. Neo~~. Khim. 1965, 10, 1225-8;
RUM.. J. InMg. Chem. (EngL TJr.anbL)
1965, 10, 662-4.

VARIABLES: PREPARED BY:
Composition

Hiroshi Miyamoto
T/K = 298.2

EXPERIMENTAL VALUES: Composition of the saturated solutions at 25°C

total salts rubidium chlorate cesium chlorate
mol kg-l yt glllOO g3 mass %b g2 /lOO g3 mass %b

3.62 0.00 0.00 0.00 7.79 7.23c

3.85 0.12 0.79 0.78 7.31 6 .81
4.12 0.23 1. 58 1.56 6.89 6.45
4.42 0.33 2.49 2.43 6.37 5.99
4.86 0.46 3.74 3.61 5.73 5.41
5.04 0.54 4.80 4.40 5.02 4.78
4.92 0.62 5.13 4.88 4.08 3.92
4.77 0.67 5.37 5.10 3.44 3.33
4.46 0.78 5.86 5.54 2.15 2.10
4.17 0.86 6.10 5.75 1.23 1. 22
3.94 1.00 6.65 6.24c 0.00 0.00

a Yl = mole fraction of RbCl03 in mixture of chlorates.

b calculated by the compiler.

c
250 C theFor the binary systems at compiler computes the following:

soly RbCI03 = 0.394 mol -1 and 0.705 mol %kg

soly CsCI03 0.360 mol -1 and 0.645 %.= kg mol

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubility in this system was studied by the
isothermal relief of supersaturation method.
Weighed amounts of chlorates were dissolved
in water in 50 cm3 test-tubes by heating on
a water bath at 65-70°C; the test-tubes were
then placed in a thermostat at 25°C for 20
min. Supersaturation was then removed by
stirring at 60 rpm for 10 h. After settling
two samples of liquid phase were removed for
analysis. The first was evaporated in a
drying cupboard at 70-80°C and then dried to
constant weight at 105°C. The other sample
was analyzed for ClO) by adding FeS04 sIn
and back-titrating excess iron(II) with
permanganate solution.

SOURCE AND PURITY OF MATERIALS:
The purity of chlorates used was 99.9 %
or better.

ESTIMATED ERROR:
Soly: accuracy of Yl ± 0.01 (authors).
Temp: precision ± 0.1 K (authors).

REFERENCES:



Composition of saturated solutions t'l C"l <: ~ ~ 8 ~ ~gx 0 iiiRubidium Chloride Rubidium Chlorate Cesium Chloride Cesium Chlorate Density Nature of the ;g .§ '-" ......, '-'" ......, -:0
H 0

g cm-3 ::<l 0
~mass % mol % mass % mol % mass % mol % mass % mol % solid phasea H '" :E: C"l C"l ::<l ::<lz

(compiler) (compiler) (compiler) (compiler) ~
... r-' g, n> n> g. c: tT1... tTl ... '" '" c- Z

z ... en n> ... ... ... ...o-i

65.83 17.30 0.54 0.11 1.868 o-i 0- •• '1 c: § ~ ~en- - - - A+B F: ::l .. a ... .....
c: c:

0.33 0.12 0.23 0.060 65.47 17.14 0.20 0.041 E+G ::c n n a a- <: o-i N ::r ::r
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0.44 "
~ I
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Rubidium Chlorate 175

COMPONENTS:
(1) Rubidium chloride; RbCl; [7791-11-9]

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.;
Kuzina, V.A.

ESTIMATED ERROR:

(2) Rubidium chlorate; RbCl03; [13446-71-4]
Zh. Neo~g. KhLm. 1970, 15, 1640-2;

(3) Cesium chloride; CsCl; [7647-17-8] R~~. J. Ino~g. Chern. (Engl. Tka~l.)
1970, 15, 840-2.

(4) Cesium chlorate; CsCl03; [13763-67-2]

(5) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The method of the solubility measurement was "Chemically pure" grade salts with 99.8% or
similar to that described in ref 1. more purity were used.
The isothermal method was used. Equilibrium
was reached in 30 hours. Samples of the
solid and liquid phases were analyzed.
Rubidium and cesium content were determined
by flame photometry.
Chlorate was determined by adding an excess
of iron(II) sulfate to a solution of the
specimen and back-titrating with potassium
permanganate.
The densities of the saturated solutions
were also measured.

Nothing specified.

REFERENCES:
1. Arkhipov, S.M.; Kashina, N.I.;

Kuzina, V.A. Zh. Neo~g. KJUm.
1968, 13, 2872; R~~. J. Ino~g. Chern.
lEngl. Tka~l.) 1968, 13.



176 Cesium Chlorate

COHPONENTS:

(1) Cesium chlorate; CsCl03; [13763-67-2]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA December, 1984

CRITICAL EVALUATION:
THE BINARY SYSTEM

Data for the solubility of CsCl03 in water have been reported in 6 publications (1-6).
The publications (1,4) report solubilities as a function of temperature (273-373 K),
Treadwell and Ammann (2) report the solubility at 293.2 K, and in (3, 5, 6) solubilities
in ternary systems are reported for 298.2 K. In (3 and 6), the detailed phase studies
showed that at 298.2 K, the solid phase in the binary system is the anhydrous salt.
Although no other study reports the nature of the solid phase over the experimental tem
perature range of 273-373 K, the evaluators assume it to be the anhydrous salt since
when the solubility is plotted as a function of temperature, all data lie on a smooth
monotonic curve indicating a single solid phase. Except for three rejected data points
(see below), all data could be easily fitted to a single smoothing equation again indi
cating a single solid phase.

Table 1 summarizes the solubility data for CsCl03 in water as a function of temperature.
With the exception of Treadwell and Ammann's (2) use of mol kg-l units, all other original
data were reported in mass units. In Table 1 the evaluators have converted from the
original units to mole fraction units, and both the original units as well as conversions
to mol kg-l units can be found in the compilations.

Table l. Summary of Solubilitics in the Binary System from 273-373 Ka

T!K X (ref) T!K X (ref)

273.2 0.002044 (1) 303.2 0.007873 (1)
273.2 0.002061 (4) 303.2 0.007803 (4)
281.2 0.002906 (1) 313.2 0.01149 (4)
283.2 0.003440 (4) 315.4 0.01229 (1)
293.0 0.005202 (1) 323.2 0.01590 (1)
293.2 0.005212 (4) 323.2 0.01610 (4)
293.2 0.0052 (2) 333.2 0.02177 (4)
298.2 0.006486 (4) 343.2 0.02896 (4)
298.2 0.006467 (5) 350.2 0.03352 (l)C
298.2 0.006448 (6) 353.2 0.03727 (4)e
298.2 0.006457 (6)b 363.2 0.04838 (4)
298.2 0.006419 (3)C 372.2 0.05988 (l)e
298.2 0.006448 (3)d 373.2 0.06073 (4)

~ole fraction units converted from original mass units by the evaluators.

bCompllation of this work given in the NaCl03 chapter.

cCompilation of this work given in the KCl03 chapter.

dCompllation of this work given in the RbCl03 chapter.

eRejected data points. See text for discussion.

Giving all mole fraction solubilities in Table 1 equal weights of unity, three data points
at 350.2, 353.2 and 372.2 K had to be rejected as their differences between calculated
and observed solubilities exceedcd twice the standard error of cstimate. The remaining
23 data points were fitted to the smoothing equation with the following results.:

Yx • -15469.648!(T!K) - 34.5278in(T!K) + 233.128 + 2.2681 X 10-3(T!K) [1]

cry • 0.026
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EVALUATOR:
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CRITICAL EVALUATION:

The 23 acceptable data points were also fitted to the smoothing equation based on mol kg-l
units, and the resulting equation is:

Ym .. -5780.5l7!(T!K) - 7.l403in(T!K) + 59.864 [2]

0y .. 0.013 Om .. 0.008

The solubilities calculated from the two smoothing equations are designated as
~eeommended solubilities, and values at rounded temperatures are given in Table 2.

Table 2. Recommended Solubilities Calculated from the Smoothing Equations [1] and [2]

T!K m!mol kg-l X

273.2 0.114 0.002040
278.2 0.146 0.002627
283.2 0.186 0.003342
288.2 0.234 0.004204
293.2 0.291 0.005230
298.2 0.359 0.006441
303.2 0.439 0.007858
308.2 0.532 0.009500
313.2 0.640 0.01139
318.2 0.764 0.01355
323.2 0.906 0.01599
328.2 1.066 0.01875
333.2 1.246 0.02184
338.2 1.448 0.02527
343.2 1.672 0.02908
348.2 1.921 0.03327
353.2 2.195 0.03787
358.2 2.495 0.04289
363.2 2.822 0.04835
368.2 3.177 0.05427
373.2 3.561 0.06006

TERNARY SYSTEMS

Data for solubilities in ternary systems have been reported in 3 publications (3, 5, 6).
A summary of these studies is given in Table 3. Two ternary systems CsCl03-KCl03-H20
and CsCl03-RbCl03-H20 were studied by Kirgintsev, Kashina, Vulikh and Korotkevich (3).
Solid solutions were not formed in the former system, but in the latter, rubidium and
cesium chlorate form a continuous series of solid solutions.

Kirgintsev and Kizitskii (5) studied solubilities in the CsCl03-Ca(Cl03)2-H20 system at
298 K, but did not study the system at high concentrations of calcium chlorate owing to
high solution viscosity. Compositions of the solid phases were not reported.

Two ternary systems CsCl03-CsCl-H20 and CsCl03-NaCl03-H20 were studied by Arkhipov and
Kashina (6) using the isothermal method. The solid phases were CsCl and CsCl03 in the
former system, and CsCl03 and NaCl03 in the latter. Neither double salts nor solid
solutions were reported.
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CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
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December, 1984

Table 3. Summary of Solubility Studies in the Ternary Systems

Ternary system T/K Solid Phase

CsCl03 - KCl03 - H2 O 298 CsCl03; KCl03

CsCl03 - RbCl03 - H2O 298 CsCl03; RbCl03; Solid SIn

CsCl03 - Ca(C103)2 - H2 O 298 Not Given

CsCl03 - CsCl - H2O 298 CsCl03; CsCl

CsCl03 - NaCl03 - H2O 298 CsCl03; NaCl03

aSee the KCl03 chapter for this compilation.

bSee the RbCl03 chapter for this compilation

Ref

5

6

cSee the NaCl03 chapter for this compilation.

OTHER MULTICOMPONENT SYSTEMS

The CsCl03-CsCl-NaCl03-NaCl-H20 system was studied by Arkhipov and Kashina (6) at 298,
323 and 348 K. Solubilities in the quaternary systems, CsCl03-CsCl-NaCl-H20 and
CsCl03-NaCl03-NaCl-H20, have been reported (6). Solid phases found in this study were
the four pure components (CsCl, CsC103, NaCl, NaCl03), and solid solutions formed from
NaCl + CsCl.

The RbCl03-RbCl-CsCl03-CsCl-H20 system was studied by Arkhipov, Kashina and Kuzina (7)
at 298 K. Rubidium and cesium chloride formed a restricted series of solid solutions,
and cesium and rubidium chlorate solid solutions were also reported.
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COMPONENTS:

(1) Cesium chlorate; CsC103; [13763-67-2)

(2) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Calzolari, F.

Gazz. Chlm. Ita!. 1912, 42, 85-92.

VARIABLES: PREPARED BY:

T/K = 273 to 372 B. Scrosati

EXPERIMENTAL VALUES:

Solubility

t/oC g/lOOg H2O mol kg- l
(compiler)

0 2.46 0.114

8 3.50 0.162

19.8 6.28 0.290

30 9.53 0.440

42.2 14.94 0.667

50 19.40 0.897

77 41. 65 1.925

99 76.5 3.54

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method of equilibration not specified, but
probably the isothermal method was employed.
Aliquots of saturated solution for analysis
were withdrawn with a pipet. The aliquots
were placed in platinum dishes and the
water evaporated. The residues were dried
at 120°C to constant weight.

SOURCE AND PURITY OF MATERIALS:
Cesium chlorate was prepared by treating
cesium sulfate with barium chlorate. The
product was repeatedly recrystallized until
no trace of sulfate and barium were
detected.
The purity of the salt obtained was checked
by volumetrically determining chlorine in
the anhydrous chloride dried at l50-l60°C.
The result was not given.

ESTIMATED ERROR:
Not possible to estimate due to insufficient
data.

REFERENCES:
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COMPONENTS:
(1) Cesium chlorate; CsC103;

[13763-67-2J

(2) Water; H20; [7732-18-5J

VARIABLES:

One temperature: 293 K

EXPERIMENTAL VALUES:

Cesium Chlorate

ORIGINAL MEASUREMENTS:
Treadwell, W.O.; Ammann, A.

Helv. Chim. Acta. 1938, 21, 1249-56.

PREPARED BY:
Hiroshi Miyamoto

The solubility of cesium chlorate in water at 20°C was given as:

0.29 mol kg-1

The concentration solubility product was also given simply as the square of the
solubility:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:

No information was given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Cesium chlorate; CsC103; [13763-67-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 273.2 to 373.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Breusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sovo1evskaya, N.G.

Zh. Neo~g. Khlm. 1967, 12, 2240-3;
RU.M. J. InMg. chem. (EngL TJt.a.I1.<\L)
1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

Solubility of CsC103
mol kg-1t/'C mass % mol %

(compiler)

0 2.42 0.206 0.115
10 3.98 0.344 0.192
20 5.92 0.521 0.291
25 7.27 0.649 0.362
30 8.63 0.780 0.437
40 12.25 1.149 0.645
50 16.42 1.609 0.908
60 21.09 2.177 1.235
70 26.37 2.896 1.655
80 31.74 3.872 2.149
90 37.91 4.838 2.822

100 43.71 6.073 3.589

High temperature apparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-100'C, soly detd in apparatus
shown in figure. At equilibrium, the
apparatus was tilted to allow satd sIn to
filter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly ves
sels were used, and pipets with glass filters
were used for sampling (no other details
given). Above 50'C, the pipets were pre
heated in the thermostat.
Satd sIns analyzed for chlorate by
addition of excess ammonium iron (II) sulfate
and back-titration of the excess Fe(II) with
potassium permanganate.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of CsC103;

Content of CsCI03 100.0 %
Impurities, %, K <0.05 %; Rb <0.25;
Na <0.05.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Cesium chloride; CsCl; [7647-17-8]

(2) Cesium chlorate; CsCl03 ; [13763-67-2)

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K a 298.2

Composition

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.

Zh. Neo~g. Khim. 1970, 15, 760-4;
RU.,M. J. rl1.o~g. Chem. [EI1.g.f.. TMIU£..}
1970, 15, 391-2.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Cesium Chlorate Cesium Chloride Nature of the

mass % mol % mass % mol % solid phasea

(compiler) (compiler)

7.23b 0.645 -- -- A

5.28 0.479 3.75 0.437 "
3.50 0.336 11.35 1.402 "
2.18 0.233 22.41 3.075 "
1.50 0.182 33.62 5.244 "
0.99 0.15 48.30 9.236 "
0.72 0.13 59.03 13.55 "
0.56 0.11 65.39 17.03 "
0.54 0.11 65.92 17.36 A+B

0.53 0.11 65.78 17.26 "

-- -- 66.05 17.23 B

a A a CsCl03; B a CsCl .
b For the binary system the compiler computes the following:

soly of CsCl03 D 0.360 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubilities were determined by the isotherm
al method by mixing solid and liquid phases
in glass test-tubes in a water thermostat.
Specimens of the liquid and solid phases
were analyzed for the anions and cesium.
Chloride was titrated with silver nitrate
solution using potassium chromate as an
indicator. Chlorate ion concentration was
determined volumetrically by adding an ex
cess of iron(II) sulfate solution and titra
ting the excess Fe(II) with potassium
permanganate solution. Cesium was deter
mined gravimetrically as cesium tetra
phenylborate. The solid phases were identi
fied by the method of residues, and by
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
C.p. grade CsCl03 and CsCl with a purity
of 99.9 % or more were used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ADDITIONAL DATA:
100 l:t~sCl03

I;~\:-"

BOI\~

60 r\\\~ \
i 40 \ \~

20~\\ \~~/~.Cl
20 40 60 80 100
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COMPONENTS:

(1) Cesium chlorate; CsCl03; [13763-67-3]

(2) Calcium chlorate; Ca(Cl03)2;
[10137-79-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:

Kirgintsev, A.N.; Kozitskii, V.P.

Zh. Neo~p. Khim. 1968, 73, 3342-5;
T(U6.6. J. InMg. Chem. (EngL TIUtn.6l.)
1968, 73, 1723-5.

PREPARED BY:

Hiroshi "1iyamoto

EXPERIMENTAL VALUES:

mass %

7.25b
6.37
5.79
5.08
4.16
3.15
2.04
1.77
2.05
2.36

Composition of saturated solutions

Cesium Chlorate Calcium Chlorate
mol % mole fractiona mass % mol %

(compiler) (Yl) (compiler)

0.673 1 0 0
0.568 0.867 0.9i, 0.088
0.518 0.760 1. 75 0.164
0.457 0.613 3.06 0.288
0.380 0.417 5.58 0.533
0.294 0.260 8.59 0.838
0.216 0.084 21. 29 2.355
0.215 0.049 32.70 4.153
0.318 0.039 48.64 7.882
0.403 0.040 53.72 9.582

a The mole fraction of cesium chlorate calculated without allowance for the water.

b The solubility of CsCl03 in aqueous Ca(Cl03)2 solutions was given by the following
smoothing equation in the original paper.

log ml
c -0.443 - 0.991 log Yl - 0.394 (l-Yl)

where mlis the solubility in units of mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility was measured by the method of
isothermal relief of supersaturation.
Equilibrium was reached in 6-8 hours. An
Apparatus used for analysis of cesium is
shown in the figure below

SOURCE AND PURITY OF MATERIALS:
Analytical reagent grade cesium and
calcium chlorate were used.

ESTIMATED ERROR:

Soly: nothinp specified.
Temp: precision ± 0.05°C

vac

Samples of satd sIn to be analyzed were
placed in container 1 which had been pre
viously weighed together with the filter
stick. The precipitant (1 % aqueous sIn
of sodium tetraphenylborate) was added
dropwise to the sample solution over a
period of 30 min, the first portions were
added especially slowly. The precipitate
was allowed to settle, and the mother-
liquor withdrawn through the filter stick
and transferred into beaker 4 throu?h the
fine polyvinyl chloride tube 3. The

precipitate was washed twice with 0.06 % aqueous sodium tetraphenylborate solution, then
four or five times with distilled water. The container with the precipitate and filter
stick was dried for 1.5 hours at 10SoC, cooled and weighed.
The calcium content of the solution in beaker 4 was determined by complexometric titration
with Trilon B.
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COMPONENTS:

(1) Lithium Bromate; LiBr03; [13550-28-2)

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Nl1gata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA September, 1984

CRITICAL EVALUATION: THE BINARY SYSTEM

Data for the solubility of LiBr03 in water has been reported in four publications (1-4).
Mylius and Funk (1) reported the solubility at 291 K, but a typographical error appears
to exist: i.e., they reported the solubility as 60.4 mass % or 153.7 g/lOOg H20, the
latter being equivalent to 60.58 mass % (evaluators). While it would appear that the
original experimental quantity is the 60.4 mass % value, both values are still too low for
291 K, and were therefore rejected (see below).

Simmons and Waldeck (2) reported solubilities over the temperature range of 278-373 K,
and Averko-Antonovich (3) reported results over the wide temperature range of 228-416 K.
Chemical analyses of the solid phases showed that above 323 K the solid phase is the
anhydrous salt, and below 323 K the solid phase is the monohydrate LiBr03.H20 [55698-66-3]
The existence of the monohydrate as the solid phase in the binary system was confirmed
by Campbell et al. (4) who studied ternary systems, and using the Schreinemakers' method
of wet residues found the monohydrate at 298.2 K.

A summary of the experimental solubilities are given in Table 1. In this table, the
evaluators converted the original mass % units to mole fraction units, and the original
units and conversions to mol kg-l units can be found in the compilations.

Table 1. Summary of Experimental Solubilities as a Function of Temperature

T/K X Solid (ref) T/K X Solid (ref)
Phase

272.1 0.01511 ice (3) 298.2 0.2016 LiBr03·H20 (2)
268.4 0.03291 " (3) 298.2 0.2033 " (4)
263.4 0.05563 " (3) 308.2 0.2172 " (2)
253.0 0.08178 " (3) 309.1 0.2194 " (3)
233.2 0.1264 " (3) 318.2 0.2411 (3)

323.2 0.2510 " (2)
228.2 0.1399 LiBr03·H20 (3) 323.2 0.2538 " (3)
233.2 0.1423 " (3)
236.5 0.1463 " (3) 277.2 0.2119 LiBr03 (3)
241.7 0.1494 " (3) 290.7 0.2227 " (3)
246.7 0.1520 " (3) 318.2 0.2538 " (3)
252.2 0.1568 " (3) 318.2 0.2411a " (3)
256.7 0.1585 " (3) 326.2 0.2595 " (2)
262.4 0.1635 " (3) 328.2 0.2626 " (3)
266.4 0.1681 " (3) 329.2 0.2614 " (2)
273.2 0.1742 " (3) 338.2 0.2740 " (3)
278.2 0.1765 " (2) 343.7 0.2786 " (2)
288.2 0.1873 " (2) 353.2 0.2955 " (3)
291.2 0.1693a " (1) 358.2 0.2996 " (2)
291.2 0.1704a " (1) 373.2 0.3214 " (2)
293.2 0.1954 " (3) 373.7 0.3292 " (3)
298.1 0.2026 " (3) 384.2 0.3345a " (3)

394.2 0.3659 " (3)

~ejected data points (see text for discussion) • 416.2 0.4233 " (3)

All data in the above table were fitted to the smoothing equation.

Yx - A/(T/K) + Bln(T/K) + C + D(T/K) [1]
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COHPONENTS:

(1) Lithium Bromate; LiBr03; [13550-28-2]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

September, 1984

CRITICAL EVALUATION:

The complex function Yx in eq. [1] has been defined previously in the PREFACE and in
previous critical evaluations (e.g. see the critical evaluation for the binary LiCl03-H20
system). In applying eq. [1] to the mole fraction solubilities in Table 1, we examined
each polytherm individually. For each polytherm, all data were initially fitted to eq. [1]
and data points rejected when the difference between the experimental and calculated solu
bilities exceeded two times the standard error of estimate (i.e. for Xexptl - Xcalcd >
20x). Based on the final tentative and recommended solubilities, the evaluators plotted
small portions of the phase diagram in the regions of phase transitions, and our results
for the transition temperatures are given below.

Polytherm for Ice as the Solid Phase. The only data reported for this region of the phase
diagram are those of Averko-Antonovich (3). Analyses by fitting these data to eq. [1]
showed that all data were acceptable. The smoothing equation for these data is:

Yx = -63264.50!(T!K) - 5l0.3943!n(T!K) + 2812.7729 + 1.032927(T!K) [2]

0y .. 0.0025 Ox .. 0.0013

The smoothed solubilities calculated from eq. [2] are designated as tentative, and values
at rounded temperatures are given in Table 2.

Polytherm for LiBr03.HzO as the Solid Phase. All data from references (1-4) were fitted
to eq. [1], and only the data of Mylius and Funk (1) had to be rejected. The source of
the error in this study cannot be ascertained, but the authors did state that the solid
phase was the anhydrous salt. The error in identification of the solid phase and in the
low values of the solubility at 291 K indicates a systematic error. The smoothed solu
bilities based on the data from references (2-4) are designated as ~ecommended

solubilities, and values at rounded temperatures are given in Table 2. The smoothing
equation is given in eq. [3].

Yx = -6721.204/(T/K) -53.5559ln(T/K) + 293.2835 + 0.113089(T/K) [3]

0y .. 0.0071 Ox .. 0.0011

The data of Averko-Antonovich (3) indicates a transition from ice as the solid phase to thE
monohydrate at around 228 K. The evaluators' graphical analysis of the solubility data
in this region show this transition to occur at 230.0 K at a mole fraction solubility of
X .. 0.1408.

Polytherm for LiBr03 as the Solid Phase. The only solubility data for which the solid
phase is the anhydrous salt was reported in (2 and 3). Two data points at 318.2 K and
384.2 K from (3) had to be rejected, but the remaining 14 data points could be fitted
to the smoothing equation with the following results:

Yx " -4827.l7l!(T!K) - 3l.l588!n(T!K) + 174.786 + 0.056935(T!K) [4]

0y .. 0.011 Ox .. 0.0021

The smoothed solubilities calculated from eq. [4] are designated as ~ecommended values
and are given in Table 2.

Both Simmons and Waldeck (2) and Averko-Antonovich (3) found the temperature for the
LiBr03.H20~ LiBr03 transition to be 325 K, and the evaluators find this transition
to occur at 325.3 K at a solubility of X .. 0.2587.

Simmons and Waldeck attempted to measure the melting point of anhydrous LiBr03, and
although some decomposition was observed, an "average" value of 521 K was reported.
Graphical extrapolation (2) yielded a melting point of 533 K, and eq. [4] predicts a
value of 502.8 K.
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COHPONENTS:

(1) Lithium Bromate; LiBr03; [13550-28-2]

(2) Water; H20; [77 32-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ,USA September, 1984

All tentative and recommended mole fraction solubilities are given in Table 2, and the
complete phase diagram based on these data is given in Figure 1.

Table 2. Tentative and Recommended Solubilities Calculated from
the Smoothing Equations [2], [3] and [4]

TIK

228.2
230.0c
233.2
243.2
253.2
263.2
268.2
273.2
278.2
283.2
293.2
298.2
303.2
313.2
323.2
325.3c
333.2
343.2
353.2
363.2
373.2
383.2
393.2
403.2
413.2

aTentative solubilities.

bRecommended solubilities

m
0.1491
0.1408
0.1264
0.09969
0.08160
0.05544
0.03512

0.1397
0.1408
0.1432
0.1501
0.1570
0.1645
0.1686
0.1730
0.1777
0.1829
0.1949
0.2019
0.2097
0.2284
0.2527
0.2587

0.2123m

0.2170m
0.2264m
0.2312m
0.2360m
0.2460m
0.2565m
0.2587
0.2677
0.2800
0.2934
0.3082
0.3255
0.3431
0.3639
0.3875
0.4144

cTransition temperatures evaluated graphically by the evaluators.

~tastable solubilities.
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COMPONENTS:

(1) Lithium Bromate; LiBr03; [13550-28-2]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA September, 1984
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COMPONENTS:

(I) Lithium bromate; LiBr03; [13550-28-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K a 291

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mylius, F.; Funk, R.

B~. Vt6~h. Chern. G~. 1897, 30, 1716-25.

PREPARED BY:

Hiroshi Miyamoto

The solubility of LiBr03 in water at 18°C was given as follows:

60.4 mass %

153.7 g/lOOg H20

11.40 mol kg-l

(authors)

(authors)

(compiler)

Authors state that the solid phase is the anhydrous salt.

The density of the saturated solution was also given as:

1. 833 g cm-3•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and water were placed in a bottle.
The bottle was agitated in a constant tem
perature bath for an unspecified time.

After the saturated solution settled, an
aliquot for analyses was withdrawn with
a pipet, and LiBr03 was determined by
evaporation to dryness.

The density of the saturated solution was
also determined.

SOURCE AND PURITY OF MATERIALS:
The salt was purchased as a "pure
chemical", and trace impurities were not
present.

"The purity sufficed for the solubility
determination."

ESTIMATED ERROR:

Soly: precision within 1 %.
Temp: nothing specified.

REFERENCES:
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COMPONENTS:

(1) Lithium bromate; LiBr03; [13550-28-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 278 - 373

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Simmons, J.P.; Waldeck, W.F.

J. Am. Chern. Soc. 1931, 53, 1725-7.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

Solubility of LiBr03

5
15
25
35
50
53
56
70.5
85

100

mass %

61.6
63.3
65.4
67.5
71.5
72.4
72.6
74.3
76.2
78.0

mol %
(compiler)

17.6
18.7
20.2
21. 7
25.1
26.0
26.1
27.9
30.0
32.1

mol kg- l
(compiler)

11.9
12.8
14.0
15.4
18.6
19.5
19.6
21.4
23.7
26.3

~onodrate ~ anhydrous salt transition temperature determined graphically is
about 52°C, and 50.8°C as determined by cooling studies.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Water and excess
salt were placed in small Pyrex glass-stop
pered tubes and agitated until equilibrium
was reached (about 3 h). Equilibrium was
approached from below because of the tendenc)
to form supersaturated solutions when ap
proaching saturation from above. Samples
from 0.5 to 1.5 cm3 were drawn off by means
of pipets into 15 cm3 weighing bottles.
Duplicate samples were evaporated to dryness,
and the residues heated to constant mass at
llOoC.

Iodometric analyses of the solid phase at
"room temperature" showed the solid phase to
be the monohydrate. Analyses of the solid
phase at 55°C showed it to be the anhydrous
salt.

SOURCE AND PURITY OF MATERIALS:
Lithium bromate was prepared by mixing solu
tions of lithium sulfate and barium bromate
by titrating one solution against the other
until a drop of either gave no precipitate.
The filtrate from the barium sulfate was
concentrated, and upon cooling lithium
bromate crystallized out. Duplicate
iodometric analyses of the dried salt gave
results of 99.50 % and 100 % lithium
bromate.

ESTIMATED ERROR:
Soly: authors state experimental inaccuraciel

are negligible. Compilers estimate a
precision of ± 0.1 mass % units.

Temp: precision ± 0.02 K to ± O.lK

REFERENCES:
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COMPONENTS:

Lithium Bromate

ORIGINAL MEASUREMENTS:

(1) Lithium bromate; LiBr03; [13550-28-2]

(2) Water; H20; [7732-18-5]

Averko-Antonovich, I.N.

Zh. Ob~hch. Kh1m. 1943, 13, 272-8.

No information given.

VARIABLES: PREPARED BY:

Temperature: 228-416 K Hiroshi Miyamoto

EXPERIMENTAL VALUES:

LiBr03 Solubility
mol kg-lt/oC mass % - mol 7. Nature of the

(compiler) (compiler) solid phase
- 1.05 10.3 1.51 0.852 Ice
- 4.8 20.3 3.29 1.89 "
- 9.8 30.6 5.56 3.27 "
- 20.2 40.0 8.18 4.94 "
- 40.0 52.0 12.6 8.03 "
- 45.0 54.9 14.0 9.03 LiBrO~.H20

- 40.0 55.4 14.2 9.21
- 36.7 56.2 14.6 9.52 "
- 31. 5 56.8 14.9 9.75 "
- 26.5 57.3 15.2 9.95 "
- 21.0 58.2 15.7 10.3 "
- 16.5 58.5 15.8 10.5 "
- 10.8 59.4 16.4 10.9 "- 6.8 60.2 16.8 11. 2 "

0 61.23 17.42 11. 71 LiBr03·H20
20.1 64.51 19.54 13.48 "
24.9 65.54 20.26 14.10 "
35.9 67.78 21. 94 15.60 "
45.0 70.4 24.1 17.6 "
50.0 71.8 25.4 18.9 "

4 66.8 21.2 14.9 LiBrO~ (m)
17.5 68.2 22.3 15.9
45 71.8 25.4 18.9 "

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Solubilities above O°C were studied isothe~

ally. Aliquots of satd sIn were withdrawn
with a pipet and LiBr03 detd iodometrically.
The satd sIn in equilibrium with metastable
salt was prepd as follows: the sIn satd at
52°C or above was slowly cooled, stirred for
3-5 h at 45°C, and then allowed to settle fo
4 h at 45°C.
A satd sIn at the boiling point (143°C) was
prepd by gently heating an unsaturated sIn
at about 143°C, and excess salt was added to
the sIn. The resulting satd sIn was allowed
to settle at the boiling point, and clear rE~S~T=I~MA~T~E~D~E~R~R~O~R-:----------------------------i
sIn was withdrawn into a capillary glass
tube and allowed to solidify. The tube was Nothing specified.
cut into three pieces, weighed, and the
LiBr03 content detd iodometrically.
Below O°C a mixture of LiBr03 and water was
placed in a tube equipped with a stirrer, REFERENCES:
and the tube cooled in a Dewar flask (ace-
tone and solid C02). The satd sIn was al-
lowed to settle for a few hours, and aliquom
withdrawn with a glass tube equipped with a
glass-wool or asbestos filter. A water jet-
pump was used to filter off the sIn, and the
sIns were analyzed iodometrically. (contd)
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COHPONENTS: ORIGINAL MEASUREMENTS:
(1) Lithium bromate; LiBr03; [13550-28-2] Averko-Antonovich, LN.

(2) Water; H2O; [7732-18-5] Zh. Ob.6hc.h. KIUm. 1943, 73, 272-8.

EXPERIMENTAL VALUES: (Continued)

KBr03 Solubility Nature of the
trC mass % mol % mol kg-l solid phase

(compiler) (compiler)

45 70.4 24.1 17.6 LiBr03
55 72.72 26.26 19.77 "
65 73.86 27.40 20.95 "
80 75.84 29.55 23.28 "

100.5 78.6 32.9 27.2 "
111 79.6 34.3 28.9 "
121 81. 2 36.6 32.0 "
143 84.6 42.3 40.8 "

METHOD/APPARATUS/PROCEDURE (Continued)

The synthetic method was also used with visual
observation of temperatures of crystalliza-
tion. The content of LiBr03 in solution was
previously determined by iodometry.
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COMPONENTS:
(1) Lithium bromate; LiBr03; [13550-28-2]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREHENTS:
Campbell, A.N.; Kartzmark, E.M.;
Musbally, G.M.

Can. J. Chern. 1967, 45, 803-6.

PREPARED BY:
Hiroshi Miyamoto

Sodium Bromate
mass % mol %

(compiler)

EXPERIMENTAL VALUES: Composition of Saturated Solutions at 25.00°C

Lithium Bromate
mass % mol %

(compiler)

Nature of
the solid

phase

o
65.64a

49.97

o
20.33

12.35 3.02

4.528

0.667

NaBr03

LiBr03·H20

LiBr03.H20 + NaBrQ3

aFor the binary systems the compiler
computes the following:

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given in units
of mass %.

soly of LiBr03:

soly of NaBr03:

14.17 mol kg-l

2.632 mol kg-l

H,O

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Ternary mixtures were stirred for 48 hours.

The bromate content was determined iodo
~etrically, and the alkali metal by flame
photometry. To determine the nature of the
solid phase, the wet residue method of
Schreinemakers was used.

SOURCE AND PURITY OF MATERIALS:
LiBrD3 and NaBr03 were certified reagents,
and they were dried at 100° C.

ESTIMATED ERROR:
Soly: precision within 1 % (compiler).
Temp: precision ± 0.01° K (authors).

REFERENCES:
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COMPONENTS:
(1) Lithium sulfate; Li2S04; [13453-87-7]

(2) Lithium bromate; LiBr03; [13550-28-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREMENTS:
Campbell, A.N.; Kartzmark, E.M.;
Musba11y, G.M.

Can. J. Chern. 1967, 45, 803-6.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of Saturated Solutions at 25.00°C

Lithium Sulfate
mass % mol %

(compiler)

Lithium Bromate
mass % mol %

(compiler)

25.50

2.82

5.311

0.810

65.64b

46.87

20.33

10.98

Nature of
the solid
phase

Li2S04·H20

LiBr03·H20
a

aLiBr03.H20 and the solid solution of
LiBr03.H20 in Li2S04.H20 containing
42 mass % Li2S04, 45 mass % LiBr03
and 13 mass % H20.

bFor the binary system, the compiler
computed the following:

soly of LiBr03 = 14.17 mol kg-1

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given to the
right is based on mass % units.

H.p

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary complexes were stirred for 48 hours.

The bromate content was determined
iodometrica11y, and the alkali metal by
flame photometry. To determine the nature
of the solid phase, the wet residue method
of Schreinemakers was used.

SOURCE AND PURITY OF MATERIALS:
LiBr03 and Li2S04.H20 were certified
reagents. LiBr03 was dried at 100°C
and Li2S04.H20 was used without further
purification.

ESTIMATED ERROR:
Soly: precision within 1 % (compiler).
Temp: precision ± 0.01 K (authors).

REFERENCES:
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COMPONENTS:

(1) Lithium bromate; LiBr03; [13550-28-2]

(2) 2-Propanone (acetone); C3H60;
[67-64-1]

VARIABLES:

TIK a 288, 293 and 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miravitlles, Mille L.

Ann. F~. Quim. (Ma~d) 1945, 41, 120-37.

PREPARED BY:

R. Herrera

Solubilitya

mass% mol kg-l

15

20

25

0.1013

0.0897

0.0803

0.007520

0.006658

0.005960

~olalities calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions were prepared in an
Erlenmeyer flask by mixing the dried acetone
with an excess of halate for two hours. The
solution was constantly stirred by bubbling
dry air (air was dried by passing it through
CaC12 while pumping it into the solution).
Air going out from the flask after bubbling
in the solution carried some acetone vapor
during this operation. The solution tempera
ture was kept constant by immersing the
flask in a constant temperature water bath.
After two hours, the air exit was closed.
The resulting pressure forced the saturated
solution from the Erlenmeyer through a tube
filled with cotton which acted as a filter,
and was collected in a small flask. This
flask was stoppered and weighed. The
halate contained in the sample was weighed
after complete evaporation of acetone. In
all cases, weights were reported to the
fourth decimal figure.

SOURCE AND PURITY OF MATERIALS:
Commercial redistilled acetone. This
acetone was then dehydrated three times by
leaving it in contact with calcium chloride
for forty eight hours each time. Fresh
CaC12 was used in each operation. Finally,
the dehydrated acetone was distilled at
56. 3°C.

Source and purity of LiBr03 not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:
(1) Sodium Bromate; NaBr03; [7789-38-0)

(2) Water; H20; [7732-18-5)

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

March, 1984

THE BINARY SYSTEM

The evaluators have examined seven publications (1-7) which report the solubility of
NaBr03 in water. Linke and Seidell (8) cite three publications by Kremers (9), but the
evaluators were unable to obtain copies of Kremers' papers. Upon detailed comparisons
(see below), the solubilities reported by Kremers are all too large and were rejected.

A summary of the experimental solubilities is given in Table 1. In all cases the equili
brated solid phase is the anhydrous salt. It is noted that Linke and Seidell incorrectly
attribute the experimental solubility at 373 K to Ricci (1) when in fact Ricci did not
report any solubilities above 325 K, and the 373 K result must be from (9). Solubilities
in mole kg-l and mole dm-3 units are given in the compilations.

Table 1. Summary of Experimental Solubilitiesa

T!K mass % X (ref) T!K mass % X (ref)

278.15 21.42 0.031519 (1) 308.15 31.35 0.051703 (1)
278.15 21.41 0.031501 (5) 308.2 31.95b 0.053080 (4)
283.15 23.24 0.034886 (1) 310.65 32.08c 0.053381 (2)
283.15 23.24 0.034886 (2) 313.15 32.80 0.055066 (1)
288.15 24.94 0.038157 (1) 318.15 34.22 0.058478 (1)
293.15 26.69 0.041657 (1) 318.15 34.22 0.058478 ( 2)
298.2 28.14b 0.044665 (4) 323.15 35.50 0.061660 (3)
298.15 28.26 0.044919 (5) 323.15 35.55 0.061787 (1)
298.15 28.29 0.044982 (1) 323.15 35.64 0.062015 (5)
298.15 28.29 0.044982 (3) 325.15 36.09 0.063162 (2)
298.15 28.29 0.044982 (6) 333.2 38.5b ,d 0.06954 (9)
298.15 28.43b 0.045279 (7) 353.2 42.51 0.081121 (4)
303.15 29.85 0.048347 (1) 353.2 43.lb ,d 0.08294 (9)
303.15 29.85 0.048347 (2) 373.2 47.6b ,d 0.09784 (9)

aOriginal units are mass %. Mole fractions calculated by evaluators.

bRejected data points. See text for discussion.

cResult obtained by graphical extrapolation.

dResults quoted from Ref. (8) .

It is important to note that there are a number of entries in Table 1 from references
(1-3, 5, 6) which are identical, and since the authors do not indicate that these identi
cal solubilities are the result of the original study (1), the evaluators assume that
these are all independent measurements which must be given equal weights. This is not a
trivial point since by making the assumption that all data reported in (1-3, 5, 6) repre
sent independent measurements, it is obvious that these data have greater weight in our
least squares analyseE (see below), and the consequence is that some data must be rejected.
For example, the result at 298.15 K reported by Campbell et al. (7) had to be rejected
which is somewhat of a surprise since Campbell's work is generally of high precision.

All solubility data in Table 1 were fitted to the smoothing equation

Yx ~ A!(T!K) + Bln(T!K) + C + D(T!K) [1)

Data were rejected when the difference in the calculated and experimental solubilities
exceeded twice the standard error of estimate.
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COMPONENTS:
(1) Sodium Bromate; NaBr03; [7789-38-0]

(2) Water; H20;- [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA March, 1984

Based on the criterion for exceptable data points, two data points from (4) were rejected,
the singular data point at 298.15 K from (7) was rejected, and all data from (9) were re
jected. Fitting the remaining 22 data points to the smoothing eq. [1] gives the following
result for the mole fraction solubilities:

Yx c -24576.69/(T/K) - l24.4405ln(T/K) + 735.8949 + 0.1698543(T/K) [2]

cry .. 0.0026

The solubilities calculated from this smoothing equation are designated as ~ecommended

values, and values at rounded temperatures are given in Table 2. It is interesting to
note that we can also obtain a satisfactory fit to eq. [1] by including the melting point
of 281 K for NaBr03 (10). Thus for 23 data points including the melting point of the
solid, the following is obtained:

Yx " -18558.18/(T/K) - 85.7656ln(T/K) + 513.8164 - 0.107927(T/K) .[3]

cry c 0.0033

For the 22 acceptable data points, the solubilities in mol kg-l units were fitted to the
following smoothing equation:

Ym .. -3893.57/(T/K) - 8.30776ln(T/K) + 60.39155(T/K) [4]

cry .. 0.0029 crm .. 0.0089

The solubilities calculated from this smoothing equation are designated as ~ecommended

values, and values at rounded temperatures are given in Table 2.

Finally, for those publications which give density data (I, 2, 5, 6), we were able to
calculate solubilities in mol dm-3 units (see the compilations). These solubilities were
fitted to the following smoothing equation:

In(c/mol dm-3) .. -58l3.9l/(T/K) - 15.3545ln(T/K) + 107.8469(T/K) [5]

crc .. 0.0070

Solubilities calculated from eq. [5] are designated as ~ecommended solubilities, and values
at rounded temperatures are given in Table 2.

MULTICOMPONENT SYSTEMS

Ternary systems of two saturating components of NaBr03 and an alkali metal halide are all
of the simple eutonic type (I, 4). The NaBr03-NaBr-H20 system was studied by both Ricci
(1) and Klebanov and Basova (4), but direct comparisons cannot be made since the tempera
tures used differ in these studies.

The compilations should be consulted for other ternary systems involving sulfates (I, 2),
halates (3, 5, 7) or sodium molybdate (6). A number of quaternary systems were reported
in (4).

Note that the compilations of (3) and (7) can be found in the chapters on NaCl03 and
LiBr03, respectively.
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COHPONENTS:

(1) Sodium Bromate; NaBr03; [7789-38-0]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

March, 1984

CRITICAL EVALUATION:

Table 2. Recommended Solubilities Calculated from Eqs. [2],
[4] and [5]. Solid Phase in all Cases is the
Anhydrous Salt.

T/K X mlmo1 kg-1 clmo1 dm-3

278.15 0.03154 1.814 1.694
283.15 0.03484 2.003 1.864
288.15 0.03819 2.199 2.034
293.15 0.04157 2.400 2.204
298.15 0.04497 2.606 2.370
303.15 0.04837 2.815 2.533
308.15 0.05176 3.027 2.689
313.15 0.05513 3.235 2.839
318.15 0.05847 3.453
323.15 0.06179 3.666
328.15 0.06507 3.877
333.15 0.06833 4.086
338.15 0.07155 4.292
343.15 0.07477 4.493
348.15 0.07796 4.689
353.15 0.08115 4.880

REFERENCES

1. Ricci, J. E. J. Am. Chem. Soc.. 1934, 56, 299.

2. Ricci, J. E. J. Am. Chem. Soc.. 1935, 57, 805.

3. Swenson, T.; Ricci, J. E. J. Am. Chem. Soc.. 1935, 61, 1974.

4. K1ebanov, G. S. ; Basova, E. P. Zh. PJt.ikL Khhn. 1939, lZ, 1601.

5. Ricci, J. E. ; Aleshnick, J. J. J. Am. Chern. Soc.. 1944, 66, 980.

6. Ricci, J. E. ; Linke, W. F. J. Am. Chem. Soc.. 1947, 69, 1080.

7. Campbell, A. N.; Kartzmark, E. M.; Musba11y, G. M. Can. J. Chem. 1967, 45, 803.

8. Linke, W. F.; Seidell, A. Solub.<.UU.u 06 1nOllganic. and Me..ta.e.-Oltganic. CompouncU.
Vol II, 4th Edition. Am. Chem. Soc. Washington, DC. 1965.
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'----------------------------------'
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COMPONENTS:

(1) Sodium bromate; NaBr03; [7789-38-0]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 299-303.

VARIABLES: PREPARED BY:

T/K = 278 to 323 Hiroshi Miyamoto

EXPERIMENTAL VALUES: Solubility of NaBr03

mol kg- l
Density Nature of the

t/·C mass % mol % g cm-) solid phase
(compiler) (compiler)

5 21.42 3.152 1.807 1.194 NaBr03
10 23.24 3.489 2.006 1.211 "
15 24.94 3.816 2.202 1.232 "
20 26.69 4.166 2.413 1.248 "
25 28.29 4.498 2.614 1.257 "
30 29.85 4.835 2.820 1. 284 "
35 31. 35 5.170 3.026 1.288 "
40 32.80 5.507 3.235 1.310 "
45 34.22 5.848 3.448 - "
50 35.55 6.179 3.656 - "

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of NaBr03 and water were placed in
a bottle, and rotated in a large water ther
mostat for two days which was found to be
sufficient for attainment of equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate content was determined by
titration with standard sodium thiosulfate
solution.

SOURCE AND PURITY OF MATERIALS:
C.p. grade NaBr03 was recrystallized, dried
to the anhydrous state, and then kept
constantly in a 100·C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



COMPONENTS:

Sodium Bromate

ORIGINAL MEASUREMENTS:

199

(1) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 278.15

EXPERIMENTAL VALUES:

Noonan, E.C.

J. Am. Chern. Soc. 1948, 70, 2915-8.

PREPARED BY:

W.A. Van Hook

5

Soly NaBr03
water-d2 moles/100 moles solvent

° 3.253a

91.59 2.899

100.0 2.867b

a Solubility in H20 taken from ref (1).

b Extrapolated by the author assuming a linear dependence between solubility and
mass % D20.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Appropriate excess of purified salts were
placed in ampoules, and heavy water was dis
tilled in under vacuum and the ampules
sealed. Equilibrium was approached from the
high temperature side only by rotating the
ampules for 12 to 48 hours in a water-bath.
After settling one hour, 2-5 ml samples of
solution were removed with pipets fitted with
gla~s wool filters. The pipets were kept at
the same temperature as the solutions.
Samples of the solution were transferred to
tared 30 ml platinum crucibles contained in
suitable weighing bottles, and evaporated to
dryness.
All solubility determinations were performed
in duplicate.

SOURCE AND PURI,TY OF MATERIALS:
Commercial reagent grade salt was recrystal
lized at least twice. Heavy water was
treated by distillation from alkaline per
manganate and then from crystals of potas
sium dichromate or chromic anhydride. The
product was found to have a conductivity
of 2 x 10-6 S em-lor better.

ESTIMATED ERROR:
Soly: precision 0.5 % or better (author).
Temp: precision ± 0.01 K (author).

REFERENCES:
1. Ricci, A. J. Am. Chern. Soc. 1934, 56,

230.
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COMPONENTS:
(1) Sodium bromate; NaBr03; (7789-38-0]

(2) Disodium (I-4)-tetroxomolybdate (2-)
(sodium molybdate); Na2Mo04;
(7631-95-0]

(3) Water; H20; (7732-18-5]

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Linke, W.F.

J. Am. Chern. Soc. 1947, 69, 1080-3.

VARIABLES: PREPARED BY:

Composition at 298.15 0 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Sodium Molybdate Sodium Bromate Density Nature of

mass % mol % mass % mol % g cm-3 the solid
(compiler) (compiler) phasea

39.38 5.378 0.00 0.00 1.432 A

38.30 5.280 1.80 0.339 1.442 "
37.09 5.171 3.86 0.734 1.453 "
35.57 5.022 6.33 1.22 1.466 A+B

35.58 5.021 6.29 1.21 1.468 "
35.60 5.025 6.28 1. 21 1.470 "

(Av)35.58 5.022 6.30 1.21 1.468 "

32.64 4.489 7.49 1.41 1.440 B

27.53 3.639 9.86 1. 78 1.398 "
22.44 2.868 12.56 2.190 1.363 "
16.18 1.998 16.35 2.756 1.326 "
11.47 1.385 19.40 3.197 1.304 "
4.85 0.573 24.42 3.936 1.278 "
0.00 0.000 28.29b 4.498 1.264

a A a Na2Mo04·2H20; B a NaBr03

b For the binary system the compiler computes the following:

-1
soly of NaBr03 a 2.614 mol kg

AUXILIARY INFORMATION

is REFERENCES:

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Saturated solutions
were prepared by stirring complexes of
known compositions. Aliquots of saturated
solution for analyses were withdrawn with
calibrated pipets fitted with filters at
the tips.

Bromate content in the saturated solutions
was determined iodometrically. In the
presence of molybdate, a slight excess of
aqueous HCl solution was required to obtain
the correct end-point within the short
titration time.

The total salt content of liquid and solid
samples was determined by evaporation and
drying to constant weight.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram for this ternary system
given (superimposed) on the phase diagram
for the Na2Mo04-NaI03-H20 system (see the

compilation for this latter system).

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium molybdate dihydrate was
used. The salt was completely dehydrated
at l80 0 C, and stored at l50°C. The
purity of this anhydrous salt was found
to be 100.0 %.
C.p. grade sodium bromate used and was
found to be pure within 1/1000.

ESTIMATED ERROR:

Soly: the accuracy of titration was
within 0.1 %.

Temp: precision ± 0.04 K.



Sodium Bromate 201

COMPONENTS:

(1) Sodium carbonate; Na2C03; [497-19-8]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 353 K

ORIGINAL MEASUREMENTS:

K1ebanov, G.S.; Basova, E.P.

Zh. P~kl. Kh1m. 1939, 12, 1601-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 90°C

Sodium Bromate Sodium Carbonate
mass % mol % mass % mol %

(compiler) (compiler)

42.51b 8.112 - -
36.58 6.895 5.36 1.44
28.10 5.171 12.50 3.275

21.88 4.013 18.84 4.919

15.51 2.740 22.60 5.684
8.65 1.45 25.75 6.164
- - 30.95 7.079

Nature of the
solid phasea

A

"

A+B

B

b For the binary system the compiler computes the following:

soly of NaBr03 = 4.900 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The'isotherma1 method was used. Prior to
the experiment the carbon dioxide content
in solution was checked by phenolphthalein.
The salt and water were placed into a tube
equipped with a stirrer, and the tube placed
in a water thermostat. A layer of paraffin
placed on the surface of water in the ther
mostat at 80°C. Equilibrium was reached in
a day. The sodium bromate content was de
termined iodometrically by titration with
0.1 mol dm- 3 thiosulfate solution. The
sodium carbonate was titrated with 0.1 mol
dm-3 HC1.
The composition of the solid phase was iden
tified by Schreinemakers' method, and by
crystal optics.

AMH-H

SOURCE AND PURITY OF MATERIALS:
Chemically pure grade sodium carbonate was
used without further purification. Sodium
bromate was prepared as follows: (1) The
salt was synthesized by the following reac
tion: Br2 + 5C12 + l2NaOH = 2NaBr03 + 10NaCI
+ 6H20. (2) KBr03 was reacted with BaC12.
The Ba(Br03)2 obtained was treated with

Na2S04. The pptd BaS04 was removed by fil
tration and NaBr03 crystallized from the
filtrate., The product was recryst to remove
foreign ions.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



202

COMPONENTS:

Sodium Bromate

ORIGINAL MEASUREHENTS:

(1) Sodium bromate; NaBr03; [7789-38-0]

(2) Sodium hydrogen carbonate; NaHC03;
[144-55-8]

(3) Water; H20; [7732-18-5]

Klebanov, G.S.; Basova, F.P.

Zh. P4£kl. Khim. 1939, 72, 1601-9.

SOURCE AND PURITY OF MATERIALS:
Chemically pure grade NaHC03 was used with
out further purification. Sodium bromate
was prepd as follows: (1) The salt was syn
thesized by the following reaction: Br2 +
5C12 + l2NaOH os 2NaBr03 + 10NaCI + 6H20.
(2) KBr03 was reacted with BaC12' and the
Ba(Br03)2 obtnd was treated with Na2S04. ThE
pptd BaS04 was removed by filtration and
NaBr03 crystallized from the filtrate. The
product was recryst to remove foreign ions.

VARIABLES: PREPARED BY:
T/K os 298 and 308 Hiroshi Miyamoto
Composition

EXPERIMENTAL VALUES: Composition of saturated solutions

Sodium Bromate Sodium Hydrogen Carbonate Nature of the
t/oC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

25 28.l4b 4.466 - - A
25.94 4.089 1.80 0.510 "
24.34 3.884 4.76 1. 36 A+B

18.47 2.760 4.90 1. 32 B
12.24 1. 732 6.18 1.57 "
6.98 0.948 7.55 1.84 "
- - 9.34 2.16 "

35 31.95b 5.308 - - A
29.00 4.757 2.13 0.628 "
28.02 4.679 4.88 1.46 A+B

23.25 3.673 5.02 1.42 B
17.88 2.683 5.98 1.61 "
11.90 1.697 7.40 1.90 "

7.86 1.08 8.20 2.03 "
6.26 0.855 8.96 2.20 "
- - 10.55 2.467 "

a A os NaBr03; B os NaHC03

b For the binary system the compiler computes the following:

soly of NaBr03 os 2.595 mol kg-l at 25°C
os 3.112 mol kg-l at 35°C

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The isothermal method was used. The salt
and water were placed into a tube equipped
with a stirrer, and the tube placed in a
water thermostat at 25 or 35°C. Equilibrium
was reached in a day. The sodium bromate
content was determined iodometrically by
titration with 0.1 mol dm- 3 thiosulfate
solution. The sodium hydrogen carbonate
content was determined by titration with 0.1
mol dm- 3 hydrochloric acid using methyl
orange indicator. The composition of the
solid phase was determined by Schreinemakers'
method, and by crystal-optics. ~E-S-T-l-MA--T-E-D--E-R-R-O-R-:--------------------------~

Nothing specified.

REFERENCES:



COMPONENTS:

Sodium Bromate

ORIGINAL MEASUREMENTS:

203

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298.15 K

Ricci, J.E.

J. Am. Chern. SO~. 1934, 56, 299-303.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Sodium Nitrate Sodium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

47.87 16.29 0.00 0.00 1.384 A
46.50 16.10 2.43 0.474 1.405 "
44.46 15.80 6.04 1.21 1.432 "
42.57 15.51 9.39 1.93 1.455 A+B
42.60 15.52 9.37 1.92 1.455 "

(Av)42.59 15.52 9.38 1. 92 1.455 "
39.57 14.02 10.23 2.042 1.441 B
32.54 10.87 12.41 2.336 1. 387 "
25.54 8.114 14.94 2.674 1.353 "
18.48 5.614 17.79 3.044 1.314 "
11. 33 3.319 21. 25 3.506 1.288 "

5.00 1.43 24.92 4.014 .1. 270 "
0.00 0.00 28.29b 4.498 1.257 "

a A a NaN03; B a NaBr03

b For the binary system the compiler computes the following:

-1soly of NaBr03 a 2.614 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated
in a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the tip.
The bromate was determined by titration with
standard sodium. thiosulfate solution, and
the total solids by evaporation at 100°C
and drying at 250°C. Sodium nitrate was
found by difference.
For the determination of solid phase
compositions, the method of algebraic
extrapolation of tie-lineswas used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and kept constantly
in a 100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



204 Sodium Bromate

COMPONENTS:

(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 298.15 K

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soe. 1934, 56, 299-303.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Sodium sulfate Sodium bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

21. 90 3.434 0.00 0.00 1.205 A
20.48 3.281 3.34 0.504 1.225 "
19.17 3.156 7.06 1.094 1.254 "
17.94 3.041 10.79 1. 721 1. 275 "
16.94 2.952 14.11 2.315 1.303 "
16.46 2.914 15.87 2.644 1.319 A+B
16.43 2.907 15.86 2.641 1. 316 "
16.47 2.914 15.83 2.637 1.320 "
16.45 2.911 15.85 2.640 1.312 "

(Av)l6.45 2.911 15.85 2.640 1. 317 "
12.35 2.153 18.71 3.071 1. 303 B

8.28 1.436 21. 72 3.521 1.288 "
4.09 0.697 24.96 4.003 1.284 "
0.00 0.00 28.29b 4.498 1.257 "

a A = Na2S04·l0H20; B = NaBr03

b For the binary system the compiler computes the following:

soly of NaBr03 = 2.614 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two
anhydrous salts: these complexes were ro
tated in a large thermostat for about two
days, a time found to be sufficient for at
taining equilibrium.
Samples of the. saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate was determined by titra
tion with standard sodium thiosulfate
solution, and the total solids by evapora
tion at 100°C and drying at 250°C. Potas
sium sulfate was found by difference.
For the determination of solid phase
compositions, the method of algebraic
extrapolation of tie-line was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and kept constantly
in a 100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



Sodium Bromate 205

COMPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6)

(2) Sodium bromate; NaBr03; [7789-38-0)

(3) Water; H20; [7732-18-5)

VARIABLES:
TIK c 283 - 325
Composition

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soe. ~, 57, 805-10.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

10

30

Sodium Sulfate Sodium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

8.26 1.13 0.00 0.00 1.079 A
6.96 0.990 5.40 0.723 1.112 "
5.20 0.795 14.21 2.045 1.175 "
4.41 0.712 19.93 3.027 1.230 ",
4.41 0.713 20.10 3.059 1.228 A+C
4.37 0.706 20.12 3.061 1.228 "

(Av)4.40 0.711 20.11 3.061 1.227 "
3.61 0.582 20.67 3.138 1.226 C
1.83 0.294 21.96 3.316 1.217 "
0.00 0.00 23.24 3.489 1.211 "
29.14 4.958 0.00 0.00 1.286 A
26.92 4.747 5.18 0.860 1.312 "
26.02 4.690 7.85 1.33 1.333 "
25.28 4.665 10.43 1.812 1. 351 "
24.95 4.646 11.46 2.008 1.361 A+C
25.03 4.659 11.36 1. 990 1.364 "

(Av)25.02 4.658 11. 38 1.994 1. 362 "
21.04 3.844 13.86 2.384 1.343 C
12.43 2.201 19.89 3.315 1.311 "
0.00 0.00 29.85b 4.835 1.284 "

continued ....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts; these complexes were rotated in
a large thermostat. Two weeks of stirring
were required for attaining equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate content was determined by
titration with standard sodium thiosulfate
solution, and the total solids by evapora
tion at 100°C and drying at 250°C. Na2S04
was found by difference.
For the determination of solid phase com
positions, the method of algebraic extra
polation of tie-lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade sodium sulfate and sodium bro
mate were recrystallized and dried to the
anhydrous state, and then kept constantly
in a 100°C oven.

ESTIMATED ERROR:
Soly: accuracy probably about 0.2% as in (1)
Temp: precision probably ± 0.01 K as in (1).

REFERENCES:

1. Ricci, J.E. J. Am. Chern. Soe.
1934, 56, 249.



206 Sodium Bromate

COHPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6)

(2) Sodium bromate; NaBr03; [7789-38-0)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Ricci. J.E.

J. Am. Chern. Soc. 1935. 57. 805-10.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Sodium Sulfate Sodium Bromate Density
mass % mol % mass % mol % g cm-3

(compiler) (compiler)

Nature of the
solid phasea

37.5

45

32.70
31.20
30.68
30.53

(30.4)

30.36
29.56
28.04
26.45
25.11

24.08
24.18

(Av) 24 .14

25.67
25.01
24.71

23.01
15.28

0.00

32.07
30.35
29.18

28.82
28.79
28.74

(Av)28.78

30.44
29.95
29.52
29.21

27.76
26.56
25.85
24.18
22.92
22.77
21. 58
20.94

20.76
20.90

(Av)20.86

22.47
22.19
21.59
21.09

19.81
16.54
8.10
0.00

5.805
5.643
5.639
5.658

5.63

5.631
5.464
5.184
4.916
4.704

4.546
4.566
4.559

4.883
4.739
4.677

4.325
2.793
0.00

5.650
5.441

• 5.321

5.275
5.268
5.261
5.267

5.559
5.471
5.393
5.343

5.093
4.905
4.785
4.522
4.318
4.297
4.079
3.979

3.947
3.978
3.969

4.299
4.243
4.117
4.017

3.755
3.103
1.49
0.00

0.00
2.99
4.77
5.57

(5.7)

5.80
6.33
7.85
9.83

11.78

13.38
13.31
13.35

12.39
12.75
12.95

14.11
19.61

(32.08)C

0.00
3.12
5.64

6.29
6.30
6.37
6.32

4.50
5.01
5.45
5.85

7.53
9.23

10.12
12.56
14.38
14.65
15.96
17.00

17.22
17.15
17.17

16.00
16.23
16.62
17.03

17.93
20.38
27.14
34.22b

0.00
0.509
0.825
0.972

0.99

1.01
1.10
1. 37
1. 72
2.077

2.377
2.366
2.373

2.219
2.274
2.307

2.496
3.374
5.338

0.00
0.526
0.968

1.08
1.09
1.10
1.09

0.774
0.861
0.937
1.01

1.30
1.60
1. 763
2.211
2.550
2.602
2.840
3.041

3.082
3.072
3.075

2.R82
2.921
2.983
3.053

3.199
3.599
4.694
5.848

B

B+C

S

II

S+C

C(m)

C

B
II

II

B+S

SCm)
II

II

II

S
II

II

II

II

II

S+C
II

II

C(m)
II

II

II

C
II

II

II

continued •....
CExtrapolated value.



Sodium Bromate 207

COHPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6)

(2) Sodium bromate; NaBr03; [7789-38-0)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1935, 57, 805-10.

EXPERIMENTAL VALUES: (Continued)

Composition of Saturated Solutions

Sodium Sulfate Sodium Bromate Density Nature of the
t/°C mass % mol % mass % mol % g cm-3 solid phasea

52 31.47 5.504 0.00 0.00 B
29.71 5.279 3.03 0.507 "
28.17 5.062 5.47 0.925 "
27.73 5.064 7.19 1. 24 B+S
27.64 5.059 7.45 1.28 "

(Av)27.7 5.06 7.3 1.3

26.03 4.776 9.24 1.60 S
23.17 4.315 13.24 2.321 "
21.39 4.033 15.96 2.833
19.26 3.675 18.98 3.409

18.12 3.490 20.80 3.771 S+C
18.15 3.492 20.69 3.747 "

(Av)18.13 3.490 20.77 3.764

19.60 3.789 19.61 3.568 C(m)
19.03 3.673 20.06 3.644 "
16.27 3.115 22.19 3.999 C
8.62 1. 623 28.49 5.048
0.00 0.00 36.09 b 6.316 "

a A = Na2S04·10HZO; B = Na2S04; C = NaBr03; S = solid solution

b For the binary system the compiler computes the following:

soly of NaBr03 2.006 mol kg-1 at 10°C

= 2.820 mol kg-1 at 30°C

= 3.130 mol kg-1 at 37.5°C

= 3.448 mol kg-1 at 45°C

3.742 mol kg-1 at 52°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagrams are given below (based on mass % units).

NaBr03 Na2So4(solhorms al Ill, 25 Bnd 30' lsothenn at 45'.



208 Sodium Bromate

COMPONENTS:

(1) Sodium chloride; NaC1; [7647-14-1]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soe. 1934, 56, 299-303.

VARIABLES: PREPARED BY:

Composition at 283.15 and 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Sodium chloride Sodium bromate Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

10 26.32 9.919 0.00 0.00 - A

24.53 9.619 5.02 0.762 1.236 A+B
24.53 9.619 5.02 0.762 1.233 "
24.51 9.608 5.01 0.761 1.235 "

(Av) 24. 52 9.614 5.02 0.762 1.235 "
23.61 9.214 5.32 0.804 1. 229 B
20.75 7.995 6.41 0.957 1.213 "
16.15 6.125 8.58 1.26 1.199 "

9.84 3.70 12.75 1.857 1.192 "
4.85 1.84 17.28 2.534 1.193 "
0.00 0.00 23.24b 3.489 1.211 "

25 26.46 9.984 0.00 0.00 1.195 A
25.55 9.827 2.48 0.369 1.215 "
24.35 9.598 5.62 0.858 1.236 "
23.93 9.536 6.92 1.07 1.247 A+B
23.95 9.546 6.92 1.07 1.248 "
23.93 9.536 6.92 1.07 1.246 "
23.95 9.545 6.91 ,1.07 1.247 "
23.92 9.530 6.91 1.07 1.249 "

(Av)23.94 9.541 6.92 1.07 1.247 "

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate was determined by
titration with standard sodium thiosulfate
solution, and the total solids by evapora
tion at 100°C and drying at 250°C. Sodium
chloride was found by difference.
For the determination of solid phase com
positions, the method of algebraic extra
polation of tie-lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and kept constantly
in a 100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K. '
Densities: precision about 0.1 %.

REFERENCES:



Sodium Bromate 209

COHPONENTS:
(1) Sodium chloride; NaC1; [7647-14-1]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 299-303.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Sodium chloride Sodium bromate Density Nature of the
t/OC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

2'5 20.99 8.279 8.32 1.27 1. 234 B
17.55 6.869 10.34 1.568 1.234 "
12.95 5.053 13.67 2.066 1. 228 "
9.98 3.91 16.31 2.473 1.225 "
8.27 3.25 17.98 2.736 1.228 "
6.17 2.44 20.27 3.107 1.229 "
3.76 1. 50 23.13 3.585 1.241 "
0.00 0.00 28.29b 4.498 1. 257 "

a A = NaC1; B = NaBr03

b For the binary system the compiler computes the following:

soly of NaBr03 c 2.006 mol -1 10°Ckg at

c 2.614 mol -1 25°Ckg at

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

NaCl,L

AMH-II'



210 Sodium Bromate

COMPONENTS:
(1) Sodium bromide; NaBr; [7647-15-6)

(2) Sodium bromate; NaBr03; [7789-38-0)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 283, 298 and 318 K

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 299-303.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Sodium Bromide Sodium Bromate Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 solid phasea

10 45.89 12.93 0.00 0.00 1.492 A

44.50 12.77 2.58 0.505 1. 519 A+B
44.54 12.79 2.58 0.505 1.516 "
44.49 12.76 2.58 0.505 1.515 "

(Av)44.51 12.77 2.58 0.505 1.517 "
43.09 12.18 2.83 0.545 1.498 B
39.40 10.72 3.55 0.658 1.452 "
11.10 2.488 14.46 2.210 1.240 "

5.33 1.18 18.73 2.827 1.220 "
0.00 0.00 23.24b 3.489 1.211 "

25 48.41 14.11 0.00 0.00 1.530 A
47.37 14.00 1. 90 0.383 1.546 "
46.84 13.95 2.93 0.595 1.555 A+B
46.81 13.94 2.94 0.597 1.558 "
46.82 13.94 2.94 0.597 1.555 "
46.81 13.94 2.94 0.597 1.553 "

(Av)46.82 13.94 2.94 0.597 1.555 "
continued •....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate was determined by titra
tion with standard sodium thiosulfate solu
tion, and the total solids by evaporation
at 1000e and drying at 250°C. NaBr was
found by difference. For the determination
of solid phase compositions, the method of
algebraic extrapolation of tie-line was
used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized,
dried to the anhydrous state, and kept
constantly in a 100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:
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COHPONENTS:
(1) Sodium bromide; NaBr; [7647-15-6]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Ricci. J.E.

J. Am. Chern. Soc. 1934, 56. 299-303.

Composition of saturated solutions

Sodium Bromide Sodium bromate Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 sold phasea

(compiler) (compiler)

25 45.62 13.40 3.15 0.631 1.542 B
39.24 10.81 4.61 0.866 1.462 "
38.66 10.59 4.78 0.893 1.457 "
29.83 7.628 7.86 1. 37 1.377 "
21. 27 5.183 12.04 2.001 1.320 "
13.82 3.275 16.72 2.702 1.282 "

6.46 1.51 22.38 3.564 1.270 "
0.00 0.00 28.29b 4.498 1.257 "

45 52.55 16.24 0.00 0.00 - A

50.66 16.09 3.51 0.760 - A+B
50.70 16.11 3.50 0.758 - "

(Av)50.68 16.10 3.51 0.761 - "
49.39 15.45 3.72 0.793 - B
28.69 7.554 11.17 2.006 - "
7.91 1. 98 26.65 4.545 - "
0.00 0.00 34.22b 5.848 - "

a A = NaBr. 2H20 ; B = NaBr03

b For the binary system the compiler computes the following:

soly of NaBr03 = 2.006 mol -1 10°Ckg at

= 2.614 mol
-1

25°Ckg at

= 3.448 mol -1 45°Ckg at

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).
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COMPONENTS:

(1) Sodium bromide; NaBr; [7647-15-6)

(2) Sodium bromate; NaBr03; [7789-38-0)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 303 K

ORIGINAL MEASUREMENTS:

Klebanov, G.S.; Basova, E.P.

Zh. Pkikl. Khim. 1939, 72, 1601-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 30·C

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
Analytical grade sodium bromide was used.
The sodium bromide contained O.Z% NaCl or
less. Sodium bromate was prepd as follows:
(1) Barium chloride was added to barium bro
mate solution, and the resulting solution
was treated with sodium sulfate solution.
The sodium bromate obtained was recrystal
lized. (2) The reaction Br2 + 5C1Z + l2NaOH
c ZNaBr03 + 10NaCl + 6H20 was used to
prepare the sodium bromate.

Sodium Bromide Sodium Bromate Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

50.57 15.19 - - A

47.92 14.58 3.31 0.687 A+B

39.69 11.05 4.94 0.938 B
27.94 7.150 9.69 1. 69 "
18.18 4.450 15.30 2.554 "

8.73 2.100 22.59 3.699 "
- - 31. 95b 5.308 "

a A c NaBr. 2H20; B c NaBr03

b For the binary system the compiler the following:computes

soly of KBr03 = 3.llZ mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Prior to
the experiment, the carbon dioxide content
in solution was checked by phenolphthalein.
The salt and water were placed into a tube
equipped with a stirrer. The tube was kept
in a water thermostat. Equilibrium was
reached in a day. The sodium bromate
content was determined iodometrically. The
sodium bromide content was determined as
follows: sulfurous acid solution was added
to the sample solution containing sodium
bromate and bromide, and the solution boiled
to remove excess S02. Bromide was deter- ~E~S~T-I-MA--T-E~D~E-R-RO~R-:----------------------------~
mined by Volhard's method using standardized
silver nitrate solution. The sodium bromide Nothing specified.
content was calculated by difference. The
composition of the solid phase was identi-
fied by Schreinemakers' method, and by
crystallography.
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COMPONENTS:
(1) Sodium bromate; NaBr03; [7789-38-0)

(2) Sodium iodide; NaI; [7681-82-5)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 299-301.

VARIABLES: PREPARED BY:

Composition at 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Sodium iodide Sodium bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phaseD

(compiler) (compiler)

64.71 18.06 0.00 0.00 1.904 A

63.98 18.02 1.17 0.327 1.911 A+B
64.00 18.03 1.17 0.327 1.913 "
63.93 17.98 1.16 0.324 1.920 "
64.00 18.03 1.17 0.327 1.916 "

(Av)63.95 18.00 1.17 0.327 1.914 "
62.13 16.90 1.30 0.351 1.874 B
60.65 16.07 1.44 0.379 1.836 "
54.89 13.26 2.23 0.535 1. 727 "
48.11 10.61 3.62 0.793 1.619 "
40.76 8.296 5.78 1.17 1.521 "
32.21 6.067 8.92 1.67 1.438 "
17.32 2.967 16.57 2.819 1. 3'32 "
0.00 0.00 28.29b 4.498 1.257 "

a A = NaI. 2H20 ; B = NaBr03

b For the binary system the compiler computes the following:

soly of -1NaBr03 = 2.614 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two
anhydrous salts: these complexes were rotated
in a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet providec
with a folded filter paper at the tip. The
bromate was determined by titration with
standard sodium thiosulfate solution, and
the total solids by evaporation at 100°C and
drying at 250°C. Sodium iodide was found
by difference.
For the determination of solid phase composi
tions, the method of algebraic extrapolation
of tie-lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and kept constantly
in a 1000e oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 1 %.

REFERENCES:
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COMPONENTS:

(1) Sodium Bromate; NaBr03; [7789-38-0]

(2) Silver Bromate; AgBr03; [7783-89-3]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 278, 298, 323

Composition

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Ricci, J. E.; Aleshnick, J. J.

J. Am. Chern. SOQ. 1944, 66, 980-3.

PREPARED BY:

H. Miyamoto

Composition of Saturated Aqueous Solutions:

NaBr03 AgBr03 Density Nature of
t/°C (mass %) (mol kg-I) (mass %) (mol kg-I) (kg dm- 3) solid phase!:

(compiler) (compiler)

5 21.41 1.805 - - 1.192 N
21.32 1. 796 - - 1.190 SSI +AN
-- -- 0.0905a 0.000384 0.9998 A

25 28.26 2.611 - - 1.264 N
28.26 2.611 - - 1.264 SSI
28.24 2.608 - - 1.261 SSI
28.21 2.604 - - 1.262 SSI
28.16 2.598 - - 1.261 SSI
28.14 2.595 - - 1. 260 SSI
28.08 2.587 - - 1.260 SSI
27.97a 2.573 - - 1.260 SSI +AN
27.84 2.557 - - 1. 257 AN
27.78 2.549 - - 1. 257 AN
27.66 2.534 - - 1.256 AN
27.41 2.502 - - 1.252 AN
27.35 2.495 - - 1.251 AN
27.05 2.457 - - 1.248 AN
26.42 2.380 - - 1.241 AN
25.36 2.252 - - 1.232 AN
24.32 2.130 - - 1.220 AN
22.71 1.947 - - 1.203 AN
21.28 1. 791 - - 1.185 SSII

continued .••.•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared by
weight, using distilled water, c.p. NaBr03
and c.p. AgBr03' Attainment of equilibrium
was proved in almost all cases by repeated
analysis of the solution after further stir
ring. The complexes were stirred for
periods of 2 or 8 weeks. In the last one or
two mixtures at 25°C in above table (next
page), AgBr03 content was determined gravi
metrically as AgBr after reduction with
NaN02. NaBr03 was determined by evaporation
of the solution to dryness.

SOURCE AND PURITY OF MATERIALS:
C.p. AgBr03 and c.p. NaBr03 were used. The
purity of the c.p. NaBr03 was found to be
(100 ± 0.1%). The purity of the c.p.
AgBr03 was determined to be 98.2% silver
bromate and 1.8% sodium bromate.

ESTIMATED ERROR:
Solubility errors in solubility of AgBr03
in water and of NaBr03 in water are ±0.004
mass % and ±P.02 mass %, respectively.
Temperature: nothing specified.

REFERENCES:
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COHPONENTS:
(1) Sodium Bromate; NaBr03; [7789-38-0]

(2) SIlver Brombta; AgBr03; [7783-89-3]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J. E.; A1eshnick, J. J.

J. Am. Chern. Soe. 1944, 66, 980-3.

EXPERIMENTAL VALUES: (Continued)

Composition of Saturated Aqueous Solutions:

NaBr03
(mass %) (mol kg-I)

(compiler)

AgBr03
(mass %) mol kg-I)

(compiler)

Density
(kg dm- 3)

Nature of
solid phaseb

25

50

16.99 1.356 1.143 SSII
13.04 0.994 1.108 SSII
10.28 0.759 1.079 SSII

8.39 0.607 1.062 SSII
7.17 0.512 0.01 0.0004 1.051 SSII
3.92 0.270 0.03 0.0013 1.025 SSII

0.204c 0.00867 0.9985 A

35.64 3.670 1.341 N
35.24d 5.606 1. 334 SSI +AN
35.05 3.576 1.334 AN
34.73 3.526 1.331 AN
34.57 3.501 AN
28.77 2.677 1.258 SSII
23.32 2.015 1.196 SSII

0.430c 0.0183 0.9934 A

aAverage of 16 determinations.

bN a NaBr03; A a AgBr03; SSI a solid solution containing up to 2.5-3.0 mass % AgBr03
SSII a solid solution containing AgBr03 from 61 to 95 mass %

cThe solubilities of pure AgBr03 were determined on samples of c.p. AgBr03 which were
repeatedly washed with considerable quantities of water. The purity of about 99.7%
was finally thus obtained, but the author stated that great accuracy cannot be claimed
for these solubilities.

dAverage of 3 determinations.

The phase diagram is given below for this system at 25°C.
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COMPONENTS:
(1) Sodium carbonate; Na2C03; [497-19-8)

(2) Sodium bromide; NaBr; [7647-15-6)

(3) Sodium bromate; NaBr03; [7789-38-0)

(4) Water; H20; [7732-18-5)

VARIABLES:

Composition at 353 K

ORIGINAL MEASUREMENTS:
Klebanov, G.S.; Basova, E.P.

Zh. P~ki. Khim. 1939, 12, 1601-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 80°C

Sodium Bromide
mass % mol %

(compiler)

Sodium Bromate
mass % mol %

(compiler)

Sodium Carbonate
mass % mol %

(compiler)

Nature of the
solid phasea

52.67 16.56 - - 1.05 0.321 A+B

48.20 15.79 6.60 1.47 1.18 0.375 A+B+C

52.20 17.77 6.25 1.45 - - A+C

29.82 8.596 12.26 2.410 4.66 1. 30 B+C
17 .05 4.728 17.09 3.232 9.34 2.51 "
10.81 2.939 19.18 3.556 11.80 3.115 "- - 21.88 4.013 18.84 4.919 "

a A = NaBr; B = Na2C03·H20; C = NaBr03

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Prior to the experiment,
the C02 content in water was checked with
phenolphthalein. The salts and water were
placed into a tube equipped with a stirrer,
and the tube placed in a water thermostat.
A layer of paraffin was placed on the surface
of the water in the thermostat at 80°C.
Equilibrium was reached in a day. The
sodium bromate content was detd iodometrical
ly by titrn with 0.1 mol dm-3 thiosulfate
solution. The sodium bromide content was
detd as follows: sulfurous acid was added to
an aliquot of saturated sIn, and the sIn
boiled to remove excess 502' The bromide was
detd by Volhard's method using standard
silver nitrate sIn, and the sodium bromide
content was obtained by difference. The
sodium carbonate was detd by titrn with 0.1
mol dm-3• Solid phase compositions detd by
Schreinemakers' method, and by crystal
optics.

SOURCE AND PURITY OF MATERIALS:
Analytical grade NaBr was used. The NaBr
contained less than 0.2% NaCl. Chemically
pure grade Na2C03 was used. Sodium bromate
was prepd as follows: (1) The reaction. Br2
+ 5C12 + l2NaOH = 2NaBr03 + 10NaCl + 6H20,
was used to prepare the sodium bromate. (2)
Barium chloride was reacted with KBr03' The
Ba(Br03)2 obtained was treated with Na2S04'
The pptd BaS04 was removed by filtration and
NaBr03 crystallized from the filtrate. The
product was recryst to remove foreign ions.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Sodium bromide; NaBr; [7647-15-6]

(2) Sodium bromate; NaBr03; [7789-38-0]

(3) Sodium hydrogen carbonate; NaHC03;
[144-55-8]

(4) Water; H:;>O; [7732-18-5]
VARIABLES:

Composition at 298 and 308 K

ORIGINAL MEASUREMENTS:

Klebanov, G.S.; Basova, E.P.

Zh. P~kl. Khlm. 1939, 12, 1601-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Sodium Bromide Sodium Bromate NaHC03 Nature of the
t/oC mass % mol % mass % mol % mass % mol % solid phasea

(compiler) (compiler) (compiler)

25 47.91 13.95 - - 0.44 0.16 A+B
46.92 13.85 1. 92 0.387 0.38 0.14 "
46.20 13.74 3.06 0.621 0.42 0.15 A+B+C

46.82 13.94 2.94 0.597 - - A+C

39.07 10.79 4.44 0.836 0.62 0.21 B+C
31.25 8.100 6.95 1.23 0.70 0.22 "
27.96 7.091 8.09 1.40 0.98 0.30 "
18.97 4.585 12.18 2.007 1.50 0.444 "
10.08 2.387 17.44 2.816 3.04 0.882 "
4.34 1.02 21.52 3.455 3.94 1.14 "

- - 24.34 3.884 4.76 1. 36 "
35 49.20 14.59 - - 0.48 0.17 A+B

49.60 14.99 0.90 0.19 0.46 0.17 "
48.82 14.79 1. 78 0.368 0.46 0.17 "
47.94 14.62 2.98 0.620 0.52 0.19 "
47.79 14.59 3.20 0.666 0.50 0.19 A+B+C
47.92 14.58 3.31 0.0687 - - A+C

41.05 11. 67 4.66 0.904 0.60 0.21 B+C
33.85 9.066 6.92 1.264 0.78 0.26 "
28.85 7.464 8.76 1.546 1.04 0.330 "
17.48 4.310 15.12 2.542 1.60 0.483 "

9.68 2.34 19.72 3.255 2.94 0.872 "
- 28.02 4.679 4.88 1.464 "a A = NnBr. 2H"n· R = N"Hr.n.,· r. = ~T ..,,~n~

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Prior to the experiment
the C02 content in water was checked with
phenolphthalein. The salt and water were
placed in a tube equipped with a stirrer,
and the tube thermostated at 25 or 35°C
Equilibrium was reached in a day. The
sodium bromate content was detd iodometrical
ly by titrn with 0.1 mol dm-3 thiosulfate
solution. The sodium bromide content was
detd by adding sulfurous acid solution to an
aliquot of saturated solution, and the solu
tion boiled to remove excess S02. Bromide
was detd by Volhard's method using standard
AgN03 solution. The sodium bromide content
was calcd by difference. The sodium hydro
gen carbonate content was detd by titrn with
0.1 mol dm- 3 HCl using methyl orange indica
tor. Solid phase compositions detd by
Schreinemakers' method, and by crystal
optics.

SOURCE AND PURITY OF MATERIALS:
Analytical grade sodium bromide and chemi
cally pure grade NaHC03 were used. Sodium
bromate was prepd as follows: (1) The reac
tion, Br2 + 5C12 + l2NaOH = 2NaBr03 + 10NaCl
+ 6H20, was used to prepare the sodium bro
mate. (2) Barium chloride was reacted with
KBr03' The Ba(Br03)2 obtained was treated
with Na2S04' The pptd BaS04 was removed by
filtration and NaBr04 crystallized from the
filtrate. The product was recrystallized
to remove foreign ions.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium Bromate; NaBr03; [7789-38-0)

(2) N-Methylacetamide; C3H7NO; [79-16-3]

VARIABLES:

T/K • 313

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Dawson. L.R.; Berger. J.E.; Vaughn. J.W.;
Eckstrom. H.C.

J. PhY4. Chern. 1963. 67, 281-3.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

The solubility of NaBr03 in n-methylacetamide, CH3CONHCH3. at 40°C was given as

0.10 mol dm-3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
An "approximate" solubility was determined
by the conductivity method. About 0.5 to
1.0 gram of salt and 10 ml of solvent were
placed in a large test tube. stoppered and
covered with aluminum foil. and heated to
60°C. Upon cooling to 40°C. the occurence
of precipitation was assumed to indicate
the existence of a saturated solution.
Conductivities were measured in duplicate
in "the usual manner." Experiental details
and the measured electrolytic conductivi
ties were not given.

The concentration of the salt in the satu
rated solution was determined from the ex
perimental electrolytic conductivities.
but details on the calculation were not
given. Presumably the limiting law was
used as in (1).

SOURCE AND PURITY OF MATERIALS'
N-Methylacetamide was prepared by reacting
monoethylamine with glacial acetic acid and
subsequent heating to distill off the water.
The product was purified by fractional
distillation followed by five or more frac
tional freezing cycles. The electrolytic
conductance of the purified solvent ranged
from 0.5 x 10-5 to 2 x 10-5 Scm-I.

Reagent grade NaBr03 was dried in a vacuum
desiccator over anhydrous magnesium per
chlorate without further treatment.

ESTIMATED ERRO~'
Soly: authors 'believe" the solubility to be

accurate to within 5 %.
Temp: not specified.

REFERENCES:
1. Dawson. L.R.; Wilhoit. E.D.; Holmes. R.R.;

Sears. P.G. J. Am. Chern. Soc. 1957. 79.
3004 (Aoo values are given in this paper).
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COMPONENTS:
(1) Sodium bromate; NaBr03; [7789-38-0]

(2) Hydrazine; N2H4; [302-01-2]

VARIABLES:

Room temperature (compiler's assumption)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Welsh, T.W.B.; Broderson, H.J.

J. Am. Chern. Soc. 1915, 37, 816-24.

PREPARED BY:

Mark Salomon and Hiroshi Miyamoto

The solubility of NaBr03 in hydrazine at room temperature was given as

The authors stated that the chief object of the research was to obtain
qualitative and approximate quantitative data, and the temperature was not kept constant.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility vessel has a glass tube to
which a U-shaped capillary tube was attachec
to the bottom. A stopcock at the end of
the capillary permitted the adjustment of
the rate of flow of dry nitrogen. About
1 cc of anhydrous hydrazine was placed in
the tube, and small amounts of NaBr03
added from a weighing bottle.
After each addition of NaBr03' a loosely
fitting cork was placed in the top of the
solubility tube. Nitrogen was bubbled
through solution until the salt dissolved.
The process was repeated until no more
salt would dissolve. Temperature was not
kept constant.

The accuracy of this method is very poor.
In addition, the authors stated that it
was difficult to prevent the oxidation of
hydrazine.

SOURCE AND PURITY OF MATERIALS:
Anhydrous hydrazine was prepared by first
partially dehydrating commercial hydrazine
with sodium hydroxide according to the
method of Rasching (1). Further removal
of water by distn from barium oxide after
the method of de Bruyn (2).
The type of distillation apparatus employed
and the procedure followed in the respec
tive distillations were those described by
Welsh (3). The product was found on
analysis to contain 99.7 % hydrazine. The
hydrazine was stored in 50 cm3 sealed
tubes. Sodium bromate was the ordinary
pure chemical of standard manufacture.

ESTIMATED ERROR:

Soly: accuracy ± 50 % at best (compilers).

REFERENCES:
1. Raschig, F. Belt. Vuch. Chern. Ge&. 1927,

43, 1927.: Hale, C.F.; Shetterly, F.F.
J. Am. Chern. Soc. 1911, 33, 1071.

2. de Bruyn, L. TJulv.C1ilm. Pay.s-BiU.
1895, 74, 458.

3. Welsh, T.W. J. Am. Chern. Soc. 1915,
37, 497.



220 Potassium Bromate

COMPONENTS:
(1) Potassium Bromate; KBr03; [7758-01-2]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
U.S. ARMY ET & DL
Fort Monmouth, NJ, USA June, 1985

CRITICAL EVALUATION: THE BINARY SYSTEM

Solubility data for the binary KBr03-H20 system have been reported in 13 publications
(1-13). Breusov et al. (13) also cite data from a handbook (14) which the evaluators
cannot trace. For those solubility values from (14) which we cannot locate, the majority
are much higher than those reported in (1-13), and they must be rejected in any case.
Note that the compilation of reference (6) is given in the KCI03 chapter.

No hydrates of KBr03 have been reported, and the solid phase in all studies is the
anhydrous salt. All studies employed the isothermal method with the exception of
the study by Benrath et al. (5) who used the synthetic method over the temperature range
of 407-585 K. In analyzing the solubility data, we have treated the low and high tempera
ture data separately: i.e. from the isothermal studies over the temperature range of
273-373 K, and from the synthetic study over the temperature range of 407-585 K.
Summaries of these data are given in Tables 1 and 2, respectively.

Table 1. Experimental Solubilities from 273-373 Ka

TIK mass % X (ref) TIK mass % X (ref)

273.2 2.98 0.003303 (13) 303.15 8.785 0.01028 (3)
273.2 2.96 0.003280 (4) 303.2 8.84 0.01035 (13)
278.15 3.642 0.004061 (3) 308.15 10.13 0.01201 (3)
283.15 4.510 0.005069 (3) 313.15 11.58 0.01393 (3)
283.2 4.54 0.005104 (13) 313.2 11.70 0.01409b (4)
288.15 5.397 0.006117 (3) 313.2 11.67 0.01405 (13)
293.15 6.460 0.007395 (3) 318.15 13.08 0.01597 (3)
293.2 6.43 0.007359 (4) 323.15 14.69 0.01824 (3)
293.2 6.42 0.007346 (13) 323.2 14.82 0.01842 (13)
298.15 7.733 0.008712 (3) 333.2 18.21 0.02345 (4)
298.15 7.533 0.008712 (6) 333.2 18.08 0.02325 (13)
298.15 7.635b 0.008839 (7) 343.2 21. 76 0.02913 (13)
298.2 7.49 0.008658 (9) 353.2 25.53 0.03566 (4)
298.2 7.53 0.008708 (10) 353.2 25.35 0.03534b (13)
298.2 7.7b 0.00892 (11) 363.2 29.40 0.04299 (13)
298.2 7.49 0.008658 (12) 373.2 33.31 0.05113 (13)
298.2 7.52 0.008696 (8)
298.2 7.55 0.008733 (13)

~ole fraction solubilities calculated by evaluators.

bRejected data points (see text for discussion).

Table 2. High Temperature Solubility Data from ref. (5)a

T/K mass % X TIK mass % X

407.2 43.6 0.07697 499.2 70.6 0.2057
422.2 48.4 0.09189 503.2 72.6 0.2223
433.2 51.1 0.1013 522.2 72.6 0.2223
440.2 53.5 0.1104 527.2 74.4 0.2387
443.2 54.1 0.1128 538.2 77.2 0.2675
445.2 57.3 0.1265 547.2 79.1 0.2899
449.2 59.9 0.1388 552.2 81.1 0.3164
466.2 63.2 I

0.1563 559.2 81.4 0.3207
477 .2 64.2 0.1621 570.2 83.1 0.3466
484.2 67.4 0.1824 585.2 86.4 0.4066

~ole fraction solubilities calculated by evaluators.



Potassium Bromate 221

COHPONENTS:
(1) Potassium Bromate; KBr03; [7758-01-2]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
U.S. Army ET & DL
Fort Monmouth, NJ, USA June, 1985

CRITICAL EVALUATION:

Solubility data in mol dm-3 units were reported in (1,2), and while Ricci et al. (3,6)
reported data in mass % units, densities for the saturated solutions were also given
enabling the evaluators to convert these mass units into volume units. Table 3 lists
the solubility data in volume units from 278-313 K.

Table 3. Experimental Solubilities Based on Volume Unitsa

T/K density/g cm-3 c/mol dm-3 reference

278.15 1.024 0.2233 3
283.15 1.035 0.2795 3
288.15 1.042 0.3367 3
293.15 1.048 0.4054 3
298.15 1.054 0.4754 3,6
298.2 ---- 0.4715b 1
298.2 ---- 0.478 2
303.15 1.062 0.5587 3
308.15 1.074 0.6515 3
313.15 1.083 0.7510 3

aOriginal data from (3,6) are in mass %, and conversions to mol dm- 3 calculated by
evaluators using experimental densities of saturated solutions given in the table.

bRejected data point.

Over the temperature range of 273-373 K, the mole fraction solubility data were fitted
to the smoothing equation, and four data points were rejected on the basis that the
difference between calculated and observed solubilities exceeded 20m (see Table 1 for
rejected data points). The remaining 30 data points were used to obtain the following
smoothing equation:

Yx = -22549.2l/(T/K) - 83.2220tn(T/K) + 514.161 + 0.09230l(T/K) [1]

cry = 0.011

The smoothed solubilities calculated from eq. [1] are designated as ~ecommended values,
and are given in Table 4.

Over the temperature range of 407-585 K, the data of Benrath et al. (5) were used to
obtain the follOWing smoothing equation:

Yx = -45971.8/(T/K) - 169.820tn(T/K) + 1060.642 + 0.16898(T/K) [2]

crx = 0.0086

The standard error in the solubilities is quite high, and we designate the calculated
(smoothed) solubilities as ~entatlve values. Using eq. [2] to calculate solubilities
outside the experimental temperature range is not recommended. The melting point of
KBr03 calculated from eq. [2] is 660.1 K which is not in good agreement with the hand
book value of 623 K (15): according to (15) the pure salt decomposes at 643 K.

For the solubilities in mol kg-l units over the temperature range of 273-373 K, the 30
acceptable data used to derive the smoothing equation [1] were fitted to the following
smoothing equation:

Ym = -6l37.40/(T/K) - 10.4ll8tn(T/K) + 79.904 [3]

cry = 0.0070 crm = 0.0088



222 Potassium Bromate

COHPONENTS:
(1) Potassium Brocate; KBr03; [7758-01-2)

(2) Water; H20; [7732-18-5)

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
U.S. Army ET & DL
Fort Monmouth, NJ, USA June, 1985

The mol kg-1 sOlubilities calculated from eq.[3] are designated as ~ecommended values,
and values at rounded temperatures are given in Table 4.

The solubilities in units of mol dm-3 were fitted to the simple smoothing equation:

In(c/mol dm- 3) = -7507.54/(T/K) - 15.3273ln(T/K) + 111.769 [4)

ere = 0.0018

We designate the smoothed solubilities as ~entative, and values from 278-313 K
are given in Table 4.

Table 4. Recommended and Tentative Solubilities Calculated from the
Smoothing Equations [1], [3], [4]. Solid Phase is the
Anhydrous Salt.

T/K X
a m/mo1 kg-la c/mol dm-3b

273.2 0'.003294 0.1848
278.2 0.004098 0.2286 0.2266
283.2 0.005036 0.2809 0.2777
288.2 0.006116 0.3404 0.3364
293.2 0.007347 0.4099 0.4030
298.2 0.008737 0.4883 0.4777
303.2 0.01029 0.5766 0.5608
308.2 0.01202 0.6743 0.6522
313.2 0.01392 0.7849 0.7519
318.2 0.01601 0.9043
323.2 0.01827 1.038
333.2 0.02335 1.336
343.2 0.02918 1.679
353.2 0.03574 2.066
363.2 0.04303 2.493
373.2 0.05105 2.955

aRecommended values.

bTentative values.

TERNARY SYSTEMS

The solubility of KBr03 in ternary systems have been reported in a number of publica
tions (3, 4, 6, 8-12), and detailed information can be found in the compilations.
Since no two studies are exactly alike, comparisons cannot be made and therefore
critical evaluation is not possible at this time.
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COHPONENTS:
(1) Potassium Bromate; KBr03; [7758-01-2]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
U.S. Army ET & DL
Fort Monmouth, NJ, USA June, 1985
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224 Potassium Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium bromate; KBr03; [7758-01-2] Ricci, J.E.

(2) Water; H20; [7732-18-5] J. Am. Chern. Soe. 1934, 56, 299-303.

VARIABLES: PREPARED BY:

TIK .. 278 - 323 Hiroshi Miyamoto

EXPERIMENTAL VALUES: Solubility of KBr03

Density
trC mass % mol % mol kg-l g cm-3 Solid phase

(compiler) (compiler)

5 3.642 0.4061 0.2263 1.024 KBr03
10 4.510 0.5069 0.2828 1.035 "
15 5.397 0.6117 0.3416 1.042 "
20 6.460 0.7395 0.4135 1.048 "
25 7.533 0.8712 0.4878 1.054 "
30 8.785 1.028 0.5767 1.062 "
35 10.13 1.201 0.6750 1.074 "
40 11.58 1.393 0.7842 1.083 "
45 13.08 1.597 0.9011 - "
50 14.69 1.824 1.031 - "

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of KBr03 and water were placed in
bottles and rotated in a large water thermo
stat for two days, a time found to be suf
ficient for attaining equilibrium.
Samples of the saturated solution were
withdrawn by means of a calibrated pipet
provided with a folded filter paper at the
tip. The bromate was determined by titra
tion with standard sodium thiosulfate
solution.

SOURCE AND PURITY OF MATERIALS:
C.p. grade KBr03 was recrystallized, dried
to the anhydrous state, and stored in a
100GC oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



COMPONENTS:

Potassium Bromate

ORIGINAL MEASUREMENTS:

225

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K c 407 to 585

EXPERIMENTAL VALUES:

Benrath, A.; Gjedebo, F.; Schiffers, B.;
Wunderlich, H.

z. Anong.' Atlg. Chern. 1937, 231, 285-97.

PREPARED BY:

Hiroshi Miyamoto

134
149
160
167
170
172
186
193
204
211
226
230
249
254
265
274
279
286
297
312

Solubility
mass %

43.6
48.4
51.1
53.5
54.1
57.3
59.9
63.2
64.2
67.4
70.6
72.6
72.6
74.4
77 .2
79.1
81.1
81.4
83.1
86.4

mol kg-1
(compiler)

4.63
5.62
6.26
6.89
7.06
8.04
8.94

10.3
10.7
12.4
14.4
15.9
15.9
17.4
20.3
22.7
25.7
26.2
29.4
38.0

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Synthetic method used with visual observa- No information was given.
tion of temperature of crystallization and
solubilization (ref 1).
The weighed salt and water were placed in a
small tube. The tubes were set in an oven
equipped with a mica window. A thermometer
was immersed in the oven.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Jaenecke, E. Z. PhY4ik. Chern. 1936, A177,
7.



226 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K .. 273 to 373

EXPERIMENTAL VALUES:

Solubility of KBr03a

t/OC mass % mol % mol kg-l

0 2.98 0.3303 0.1839
10 4.54 0.5104 0.2848
20 6.42 0.7346 0.4108
25 7.55 0.8733 0.4890
30 8.84 1.035 0.5806
40 11.67 1.405 0.7911
SO 14.82 1. 842 1.042
60 18.08 2.325 1. 322
70 21. 76 2.913 1. 665
80 25.35 3.534 2.033
90 29.40 4.299 2.494

100 33.31 5.113 2.991

~ol % and mol kg- l solubilities calcd
by compilers.

ORIGINAL MEASUREMENTS:
Breusov, O. N.; Kashina, N. I.; Revzina,
T. V.; Sobolevskaya, N. G.

Zh. Neo~g. Khim. 1967, 12, 2240-3;
Ruu•• J. InMg. CheJTI. (EngL TIta.ML)
1967, 12, 1179-81.

PREPARED BY:

M. Salomon and H. Miyamoto

r
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AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00°C, the solubility was
determined in the apparatus shown in the
figure. At equilibrium the apparatus was
tilted to allow saturated solution to filter
through connecting tube into weighed test
tubes. The test tubes were closed with a
stopper, withdrawn and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary solu
bility vessels were used, and pipets with
glass filters were used for sampling (no
other details given). Above 50°C, the
pipets were preheated in the thermostat.

Bromate was determined iodometrically.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of KBr03:

content of KBr03 .. 99.3 %, and impurities
are Rb (0.1 %), Cs (0.01 %), Na (0.016 %),
S04 (0.005 %), and Fe (0.0001 %).

The alkali metal impurities were dtd by
flame photometry, the iron colorimetrically,
and sulfate nephelometrically.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Potassium bromate; KBr03; [7758-0l-Z)

(Z) Water-dz; DZO; [7789-Z0-0)

(3) Water; HZO; [773Z-l8-5)

VARIABLES:
T/K .. Z98.l5

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Chang, T.L.; Hsieh, Y.Y.

Sci. Rep.t6. Nati. T!>-i.ng Hua Un<:v.
1948, AS, Z5Z-9.

PREPARED BY:
G. Jansco and H. Miyamoto

t/"C

Z5

Water-dz
mol %

o

3Z.5

66.Z

100

Potassium Bromate
mole/55.5l moles of HZO-DZO mixture

0.494
0.495

(Av)0.495a

0.479
0.479

(Av)0.479

0.460
0.458

(Av) O. 459

0.443b

a Average values calculated by compiler.

b The solubility in 100 % DZO was obtained from the solubilities in the HZO-DZO
mixtures by linear extrapolation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions of KBr03 in the HZO-DZO
mixtures were prepared by the method of
supersaturation. The supersaturated solu
tions were prepared by agitating excess salt
with the water mixture for one hour at 60°C;
the time of agitation in the Z5°C bath was
3 hours.
A sample of the clear solution was delivered
into a weighing bottle, the solvent evapora
ted and the residual pure salt was dried in
vacuum at 100°C and weighed.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was purified by recrystal
lization from conductivity water and found
to be free from bromide. The salt was dried
over calcium chloride in a desiccator for
several days before use. DZO content of the
water mixture was determined by pycnometer
both before and after each measurement. The
mole percentage was calculated from the
specific gravity at Z5°C (ref 1).

ESTIMATED ERROR:
Soly: accuracy about 1 % (authors).
Temp: precision ± 0.03 K.

REFERENCES:

1. Swift, E. Jr. J. Am. Chern. Soc. 1939, 61,
198.



228 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Sodium nitrate; NaN03; [7631-99-4]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 298

Concentration of NaN03

EXPERIMENTAL VALUES:

Concn of NaN03
c.2/mol dm- 3

o

0.5

1

2

3

4

ORIGINAL MEASUREMENTS:

Geffcken, G.

z. Phy~~k. Chern. 1904, 49, 257-302.

PREPARED BY:

Hiroshi Miyamoto

Soly of KBr03

c. 1lmol dm-3

0.4715

0.5745

0.6497

0.7680

0.9026

1.031

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of aqueous NaN03 solution and solid
KBr03 were placed in bottles, and the
bottles rotated in a thermostat. After equi
librium was established, the saturated solu
tions were allowed to settle in the thermo
stat. Samples were withdrawn with a pipet
equipped with a cotton-wool filter. The de
termination of KBr03 was rapidly performed
by iodometric titration.

SOURCE AND PURITY OF MATERIALS:

No information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

Potassium Bromate

ORIGINAL MEASUREMENTS:

229

(1) Potassium bromate: KBr03: [7758-01-2]

(2) Sodium chloride: NaCl: [7647-14-5]

(3) Water: H20; [7732-18-5]

VARIABLES:
T/K = 298

Concentration of NaCl

EXPERIMENTAL VALUES:

Concn of NaC!

c2/mol dm-3

o

0.5

1

2

3

4

Geffcken, G.

z. Phy¢ik. Chern. 1904, 49, 257-302.

PREPARED BY:

Hiroshi Miyamoto

Soly of KBr03

cllmol dm- 3

0.4715

0.5220

0.5616

0.6042

0.6244

0.6400

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of aqueous NaCl solution and solid
KBr03 were placed in bottles, and the bot
tles rotated in a thermostat.
After equilibrium was established, the
saturated solutions were allowed to settle
in the thermostat. Samples were withdrawn
with a pipet equipped with a cotton-wool
filter. The determination of KBr03 was
rapidly performed by iodometric titration.

SOURCE AND PURITY OF MATERIALS:
No information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



230 Potassium Bromate

COMPONENTS:
(1) Potassium nitrate; KN03; [7757-79-1]

(2) Potassium bromate; KBr03; [7758-01-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 299-303.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00 o e
Potassium Nitrate Potassium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

27.71 6.393 0.00 0.00 1.193 A
27.27 6.459 2.64 0.379 1.211 "
27.01 6.475 3 90 0.566 1.228 A+B
27.01 6.475 3.90 0.566 1.225 "
27.01 6.475 3.90 0.566 1.223 "

(Av)27.01 6.475 3.90 0.566 1.225 "
23.17 5.335 4.00 0.558 1.193 B
16.98 3.678 4.23 0.555 1.148 "
11.10 2.280 4.64 0.577 1.110 "

5.05 0.991 5.61 0.666 1.074 "
0.00 0.00 7.533b 0.871 1.054 "

a A = KN03; B = KBrO)

b For the binary system the compiler computes the following:

soly of KBr03 = 0.4878 mol kg-l

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient to reach equili
brium.
Samples of the saturated solution were with
drawn with a calibrated pipet provided with
a folded filter paper at the tip. The
bromate was determined by titration with
standard sodium thiosulfate solution, and
the total solid by evaporation at 100°C
and drying at 250°C. Potassium nitrate was
found by difference.
For the determination of solid phases, the
method of algebraic extrapolation of tie
lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and stored in a
100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



Potassium Bromate 231

COMPONENTS:
(1) Potassium sulfate; K2S04; [7778-80-5]

(2) Potassium bromate; KBr03; [7758-01-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL HEASUREHENTS:
Ricci, J.E.

J. Am. Chern. Soe. 1934, 56, 299-303.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of Saturated Solutions at 25.00·C

Potassium Sulfate Potassium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

10.76 1.231 0.00 0.00 1.083 A
10.12 1.170 1.69 0.204 1.094 "

9.45 1.10 3.40 0.414 1.103 "
9.34 1.10 4.00 0.490 1.108 A+B
9.36 1.10 4.00 0.490 1.108 "
9.35 1.10 4.01 0.491 1.108 "

(Av)9.35 1.10 4.00 0.490 1.108 "
8.20 0.954 4.27 0.519 1.100 B
5.44 0.620 5.02 0.597 1.083 "
2.67 0.299 6.08 0.712 1.066 "
0.00 0.00 7.53b 0.871 1.054 "

a
A = K2 S04; B '" KBr03

b For the binary system the compiler computes the following:

soly of KBr03 '" 0.4876 mol kg-l

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated
in a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the
tip. The bromate was determined by titra
tion with standard sodium thiosulfate solu
tion, and the total solid by evaporation at
100·C and drying at 250·C. Potassium sul
fate was found by difference.
For the determination of solid phases, the
method of algebraic extrapolation of tie
lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and stored in a
100·C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



232 Potassium Bromate

COMPONENTS:
(1) Potassium chloride; KC1; [7447-40-7)

(2) Potassium bromate; KBr03; [7758-01-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.15 K

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Sac. 1934, 56, 299-303.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00 oC

Potassium Chloride Potassium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

26.36 7.961 0.00 0.00 1.179 A
25.93 7.930 1.48 0.202 1.187 II

25.90 7.930 1.61 0.220 1.197 A+B
25.89 7.926 1.60 0.219 1.189 II

25.88 7.923 1. 61 0.220 1.190 II

(Av) 25.89 7.926 1.61 0.220 1.192 II

24.87 7.544 1.65 0.223 1.183 B

19.71 5.718 1.97 0.255 1.147 II

14.45 4.020 2.44 0.303 1.112 II

9.03 2.418 3.24 0.387 1.082 II

4.33 1.130 4.63 0.539 1.058 II

0.00 0.00 7.533b 0.8712 1.054 II

a A a KCl; B a KBr03

b For the binary system the compiler computes the following:

soly of KBr03 a 0.4878 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the saturated solution were with
drawn by means of a calibrated pipet pro
vided with a folded filter paper at the tip.
The bromate was determined by titration
with standard sodium thiosulfate solution,
and the total solid by evaporation at 100°C
and drying at 250°C. Potassium chloride
was found by difference.
For the determination of solid phases, the
method of algebraic extrapolation of tie
lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and stored in a
100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about b.1 %.

REFERENCES:



Potassium Bromate 233

COMPONENTS:

(1) Potassium bromide; KBr; [7758-02-3]

(2) Potassium bromate; KBr03; [7758-01-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 273, 293, 313, 333 and 353

Composition

ORIGINAL MEASUREMENTS:

Gerasimov, Ya. I.

Zh. Ob4heh. Khim. 1934, 4, 223-7.

PREPARED BY:

Hiroshi Miyamoto

SOURCE AND PURITY OF MATERIALS:
No information was given.

EXPERIMENTAL VALUES: Composition of saturated solutions

Potassium Bromate Potassium Bromide Nature of the
t/OC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

0 2.96b 0.328 - -
0.646 0.100 35.16 7.649
0.665 0.103 35.16 7.651
0.57 0.088 35.08 7.617
- - 35.30 7.629

20 6.43b 0.736 - -
2.73 0.336 11.80 2.040
1.85 0.251 22.20 4.227
1.22 0.201 39.26 9.061
- - 39.4 8.96

40 11.70b 1.409 - - A
7.32 0.915 8.50 1.49 "
4.32 0.594 20.845 4.022 "
2.60 0.418 35.97 8.109 "
2.19 0.380 42.34 10.32 A+B

1.28 0.220 42.44 10.22 B
0.34 0.058 42.97 10.29 "
- - 43.54 10.45 "

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The isothermal method was used. After
complexes of salts and water were vigorously
stirred for 1.5 to 2.0 hours, equilibrium was
established. The bromate content was deter-
mined iodometrically. The bromide content
was determined by Volhard's method: the solu-
tion containing bromide was treated with ex-
cess standard silver nitrate solution and
the residual silver nitrate determined by
titration with standard ammonium thiocynate
solution.
The determination of the composition of solid~~~ ~ -i
phases was not described in the original ESTIMATED ERROR:
paper. Nothing specified.

REFERENCES:

AMH-I



234 Potassium Bromate

COHPONENTS:
(1) Potassium bromide; KBr; [7758-02-3]

(2) Potassium bromate; KBr03; [7758-01-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Gerasimov, Ya. I.

Zh. Ob~h~h. Khim. 1934, 4, 223-7.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Potassium Bromate Potassium Bromide Nature of the
t/·C mass % mol % mass % mol % solid phasea

(compiler) (compiler)

60 18.21b 2.345 - - A
] 6. 43 2.161 3.94 0.727 "
15.58 2.039 4.35 0.799 "
14.92 1.942 4.48 0.818 "
13.14 1. 765 9.37 1. 766 "
12.83 1. 720 9.52 1. 791 "
12.74 1. 716 10.07 1.903 "
12.09 1. 663 12.69 2.449 "

5.71 0.908 31. 90 7.119 "
3.73 0.684 44.56 11.46 "
3.70 0.681 44.92 11. 61 "
3.75 0.745 49.93 13.92 "
3.70 0.684 45.17 11.72 A+B

- - 46.2 11.50 B

80 25.53b 3.566 - - A
20.74 2.976 7.45 1. 50 "
5.66 1.08 45.57 12.26 "
5.62 1.09 46.5 12.7 A+B

- - 49.72 13.02 B

a A = KBr03; B = KBr

b For the binary system the compiler computes the following:

soly of KBr03 = 0.183 mol kg-1 at O·C

= 0.411 mol kg-1 at 20·C

= 0.7934 mol kg- l at 40·C

= 1.333 mol kg-1 at 60·C

= 2.053 mol kg-1 at 80·C



Potassium Bromate 235

COMPONENTS:

(1) Potassium bromide; KBr; [7758-02-3)

(2) Potassium bromate; KBr03; [7758-01-2)

(3) Water; H20; [7732-18-51

VARIABLES:
Composition at 298.15 K

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soe. 1934, 56, 299-303.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00'C

Potassium Bromide Potassium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

40.62 9.384 0.00 0.00 1.381 A
40.08 9.347 1.20 0.199 1.389 "
40.00 9.348 1.43 0.238 1.392 A+B
39.99 9.344 1.43 0.238 1. 393 "
39.99 9.344 1.43 0.238 1.392 "

(Av)39.99 9.344 1.43 0.238 1.392 "
34.82 7.639 1. 62 0.253 1.328 B
26.05 5.185 2.06 0.292 1. 237 "
17.48 3.199 2.73 0.356 1.161 "

7.82 1. 32 4.29 0.517 1.089 "
0.00 0.00 7.533b 0.8712 1.054 "

a A = KBr;

b For the binary system the compiler computes the following:

soly of KBr03 = 0.4878 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient for attaining
equilibrium.
Samples of the salun lE.O ~'(llution were with
drawn ty means of a calibrated pipet provided
with a folded filter paper at the tip. The
bromate was determined by titration with
standard sodium thiosulfate solution, and
the total solid by evaporation at 100'C and
drying at 250'C. Potassium bromide was
found by difference.

For the determination of solid phases, the
method of algebraic extrapolation of tie
lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and stored in a
100'C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



236 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Potassium iodide; KI; [7681-11-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soe. 1934, 56, 299-303.

VARIABLES: PREPARED BY:
Composition at 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of Saturated solutions at 25.00 o C

Potassium Iodide Potassium Bromate Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

59.76 13.88 0.00 0.00 1. 718 A

59.15 13.83 0.96 0.22 1. 728 A+B
59.22 13.87 0.96 0.22 1. 727 "
59.22 13.87 0.96 0.22 1. 730 "

(Av)5Q.20 13.86 0.96 0.22 1.729 "
58.14 13.34 0.99 0.23 1.707 B
50.06 10.01 1. 21 0.240 1.565 "
38.99 6.634 1.63 0.276 1.402 "
28.60 4.277 2.17 0.323 1.278 "
18.85 2.539 2.96 0.396 1.182 "
8.77 1.080 4.54 0.556 1.103 "
0.00 0.00 7.533b 0.871 1.054 "

a A = KI; B = KBr03

b For the binary system the compiler computes the following:

soly of KBr03 = 0.4878 mol kg-I.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The ternary complexes were prepared from
weighed amounts of water and the two anhy
drous salts: these complexes were rotated in
a large thermostat for about two days, a
time found to be sufficient to reach equili
brium.
Samples of the saturated solution were with
drawn with a calibrated pipet provided with
a folded filter paper at the tip. The
bromate was determined by titration with
standard sodium thiosulfate solution, and
the total solid by evaporation at 100°C and
drying at 250°C. Potassium iodide was found
by difference.
For the determination of solid phases, the
method of algebraic extrapolation of tie
lines was used.

SOURCE AND PURITY OF MATERIALS:
C.p. grade salts were recrystallized, dried
to the anhydrous state, and stored in a
100°C oven.

ESTIMATED ERROR:
Soly: accuracy within 0.2 %.
Temp: precision ± 0.01 K.
Densities: precision about 0.1 %.

REFERENCES:



Potassium Bromate 237

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2)

(2) Rubidium bromate; RbBr03; [13446-70-3)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Shklovskaya, R.M.;
Arkhipov, S.M.

lzv. Akad. Nauk SSSR S~. K~.

1971, 2631-4; Butt. Acad. Sci. USSR Vivo
Chern. SeL (Eng£. Til.alt6.e. ) 1971, 2501-4.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
C.p. grade KBr03 and RbBr03 were recrystal
lized from double distilled water.

Potassium Bromate Rubidium Bromate rna
trC mass % mol % mass % mol % mol kg-l ylb

(compiler) (compiler)

25 7.53c 0.871 0.00 0.00 0.488 1.00
6.68 0.769 0.43 0.039 0.452 0.95
5.74 0.657 0.68 0.061 0.412 0.91
4.94 0.563 0.97 0.086 0.362 0.87
3.94 0.446 1.25 0.111 0.313 0.80
2.88 0.324 1.69 0.149 0.262 0.69
2.25 0.252 1. 80 0.158 0.227 0.61
1.54 0.172 1.99 0.174 0.198 0.50
1.01 0.112 2.23 0.194 0.171 0.37
0.49 0.054 2.46 0.213 0.151 0.20
0.0 0.0 2.83c 0.245 0.136 0.0

a the total molality of the salts in liquid phase.m =

b Yl = the mole fraction of KBr03 based on total bromate content.

c For the binary systems the compiler computes the following:

soly of KBr03 = 0.488 mol kg-l

soly of RbBr03 = 0.136 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility was studied by the isothermal
relief of supersaturation followed by mixing
of the solid phase and mother liquor for 24
hours at 25'C. To verify the solubility of
the method used to establish equilibrium, the
solubilities for several points were detd by
the method of isothermal saturation with mix-
ing for 30 days.
The number of moles of the anion (nl) were
detd by iodometric titrn. Alkali metal con
tents were determined in the same samples by
flame photometry from three parallel analyses
In each analysis the authors calculated the ~~~~~~~=----------------------------;
sum of the moles of the cations (n2)' ESTIMATED ERROR:
The composition of the solid phase was detd
by the Schreinemakers' method of residues. A
phase diagram indicating the existence of a
hydrate was not given in the original paper.
Densities of the saturated solutions at 25'C
were determined, but the data were not given.



238 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Cesium bromate; CsBr03; [13454-75-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:

Kirgintsev, A.I.; Yakobi, N.Y.

Zh. Neo~g. Khlm. 1968, 13, 2851-3;
RtLM. J. InMg. Chern. (EngL T~a.Jt&L I
1968, 13, 1467-8.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Potassium Bromate Cesium Bromate Nature of the
t/oC mass % mol % mass % mol % yla mb solid phasec

(compiler) (compiler)

25 0.00 0.0 3.66d 0.262 0.0 0.146 A
0.33 0.037 3.44 0.246 0.13 0.153 "
0.68 0.076 3.21 0.230 0.25 0.170 "
1.19 0.135 3.92 0.284 0.39 0.191 "
1. 70 0.191 2.64 0.190 0.50 0.212 "
2.36 0.266 2.37 0.171 0.61 0.244 "
4.04 0.461 1.98 0.145 0.76 0.338 "
5.28 0.608 1.80 0.133 0.82 0.414 "
6.04 0.700 1.71 0.127 0.85 0.464 "
7.03 0.822 1. 60 0.120 0.87 0.528 "
7.12 0.834 1. 61 0.121 0.87 0.535 "
7.22 0.845 1. 53 0.115 0.88 0.538 A+B

7.38 0.861 1.02 0.0762 0.92 0.525 B
7.49d 0.866 0.0 0.0 1.00 0.485 "

a Yl = the mole fraction of KBr03 based only on total bromate composition.

b m = the total molality of the salts in liquid phase.

c A = CsBr03; B = KBr03

d For binary systems the compiler computes the following:

soly of KBr03 = 0.485 mol kg-I; soly of CsBr03 = 0.146 mol kg-I.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The isothermal relief of supersaturation
method was employed. The supersaturated
solutions were stirred for 7-8 hours.
The composition of the coexisting phases was
determined by the method of indirect analyses
(ref 1 and 2), the parameters measured
being the sum of the salts and the total
number of moles of salt determined by an
ion-exchange method.

SOURCE AND PURITY OF MATERIALS:

Analytical reagent grade KBr03 and CsBr03
were recrystallized from double-distilled
water.

ESTIMATED ERROR:
Soly: the accuracy in determining Yl was

within 5 %.
Temp: precision ± 0.1 K.

REFERENCES:
1. Kirgintsev, A.I.; Kashina, N.I.;

Vulikh, A.I.; Korotkevich, B.I.
Zh. Neo~g. Khlm. 1965, 10, 1225;
RU.6.6. J. Ino~g. Chern. (EngL TMn.6l.)
1965, 10, 662.

2. Kirgintsev, A.I.; Trushnikova, L.N.
Zh. Neo~g. Khlm. 1963, 13, 2843;
RU.6.6. J. InO/tg. Chern-:-rEngL TMn.6l.)
1963, 13, 1591.



Potassium Bromate 239

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

ORIGINAL MEASUREMENTS:
Azarova, L.A.; Vinogradov, E.E.

(2)

(3)

Barium bromate; Ba(Br03)2; [13967-90-3]

Water; H20; [7732-18-5]

Zh. Neo~g. K~. 1982, 27, 2967-70;
Ru.6~. J. rno~g. Chern. (Eng.e.. TJr.a.n~.e..)

1982, 27, 1681-3;

VARIABLES:

Composition at 298 K

EXPERIMENTAL VALUES:

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions

Barium Bromate Potassium Bromate
mass % mol % mass % mol %

(compiler) (compiler)

0.79b 0.036 -- --
0.098 0.0046 1.52 0.166
0.33 0.016 3.88 0.435
trace - 4.90 -
trace - 7.09 -
0.57 0.028 6.96 0.805
0.37 0.018 7.44 0.863
0.023 0.0011 7.62 0.882
0.47 0.023 7.49 0.870

-- -- 7.49b 0.866

Nature of the
solid phasea

A

A+B
"

B

B = KBr03

b For binary systems the compiler computes the following:

soly of KBr03 = 0.485 mol kg-l

soly of Ba(Br03)2 = 0.020 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably the isothermal method was used.
Equilibrium was reached in 10-12 days. The
potassium content was detd gravimetrically
with sodium tetraphenylborate. The bromate
concentration was detd by iodometric titrn
using sodium thiosulfate.
The barium content was detd gravimetrically
as the sulfate. The compositionsof the
solid phases were determined by Schreine
makers' method of residues, and by X-ray
diffraction.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).

80

SOURCE AND PURITY OF MATERIALS:
"Analytical grade" potassium bromate was
used. Barium bromate monohydrate was prepd
by mixing solns of KBr03 and BaC12. The
formula of the salt obtained was determined
by chemical analysis and checked by X-ray
diffraction.

ESTIMATED ERROR:

Nothing specified.

I/O

10 I/O
, I

50 80
Ba(Br03 )2· H20



240 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2)

(3)

Yttrium bromate; Y(Br03)3; [15162-95-5]

Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Serebrennikov, V.V.; Batyreva, V.A.;
Larionova, I.S.

Zh. Neo~g. Khim. 1982, 27, 2959-61;
Rw..4. J. InMg. Chern. (Eng£.. T~a.I14i.1
1982, 27, 1677-9.

VARIABLES:

Composition at 298 K

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Yttrium Bromate Potassium Bromate Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

45.5b 3.08 0.0 0.00 A

48.6 3.52 0.7 0.14 A+B
49.3 3.62 0.7 0.15 "
47.3 3.36 0.9 0.18 "
48.7 3.55 1.0 0.21 "
48.6 3.54 1.0 0.21 "
48.6 3.53 0.9 0.19 "
47.3 3.37 1.1 0.22 "
45.1 3.09 1.2 0.23 B
42.4 2.88 3.4 0.65 "
37.7 2.33 2.3 0.40 "
23.4 1.27 7.9 1.21 "
2.3 0.097 8.1 0.96 "
0.0 0.00 7.7b 0.89 "

a A a Y(Br03)3·9H20; B a KBr03

b For binary systems the compiler computes the following:

soly of KBr03 = 1. 77 mol kg-l

soly of Y(Br03)3 = 0.50 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility was probably studied by the
isothermal method. Mixtures of the salts and
water were continuously stirred in glass
bottles for seven days. The potassium
bromate content in the liquid phase was de
termined by flame photometry, and yttrium
bromate was determined complexometrically.
The composition of the solid phase was
determined by X-ray analysis.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based
on mass % units).

dO

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Nothing specified.

zo Jtl 100

KBrO
J



Potassium Bromate 241

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Samarium bromate; Sm(Br03)3;
[28958-26-1]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Serebrennikov, V.V.; Batyreva, V.A.;
Larionova, I.S.

Zh. Neo~g. Khim. 1982 27, 2959-61;
RUM. J. IYLO~g. Chem. (Eng!. TJta.IU>!.)
1982, 27, 1677-9.

VARIABLES: PREPARED BY:

Composition at 298 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Samarium Bromate Potassium Bromate Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

41.4b 2.33 0.0 0.00 A

40.3 2.25 0.6 0.11 A+B
40.0 2.23 1.1 0.20 "
39.9 2.24 1.4 0.25 "
39.9 2.24 1.6 0.29 "
40.3 2.29 1.9 0.35 "
38.3 2.10 1.7 0.30 "
38.9 2.15 1.7 0.30 "
42.6 2.62 4.4 0.86 "
39.6 2.22 1.8 0.32 "
39.4 2.20 1.7 0.30 "
40.3 2.29 1.8 0.33 "
44.8 2.75 2.0 0.39 "
40.0 2.26 1.9 0.34 B
38.3 2.11 2.1 0.37 "
28.7 1.39 2.7 0.42 "
19.3 0.83 3.6 0.50 "
12.5 0.50 4.1 0.52 "
4.7 0.18 5.7 0.68 "
0.0 0.00 7.7b 0.89 "

a A = Sm(Br03)3·9H20; B = KBr03

b For binary systems the compiler computes the following:

soly of KBr03 = 1.77 mol kg-l

soly of Sm(Br03)3 = 1.32 mol kg-l

METHOD/APPARATUS/PROCEDURE:
The solubility was probably studied by the
isothermal method. Mixtures of the salts and
water were continuously stirred in glass
bottles for seven days.
The potassium bromate content in the liquid
phase was determined by flame photometry,
and samarium bromate was determined spectro
photometrically. The composition of the
solid phases were determined by X-ray
analysis.

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Nothing specified.

AMH-I·

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).

40

~O '~
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242 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03 [7758-01-2]

(2) Silver bromate; AgBr03; [7783-89-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition
TIK '" 298

ORIGINAL MEASUREMENTS:
Ricci, J. E.; Offenbach, J. A.

J. Am. Chern. Soc. 1951, 73, 1597-9.

PREPARED BY:

H. Miyamoto and M. Salomon

EXPERIMENTAL VALUES:

mass %

°3.21
5.70
7.03

7.52
7.57
7.56
7.55

7.52b

KBr03
mol %

°

0.8696

Composition of Saturation Solutions at 25°Ca

AgBr03 Density Solid
mass % mole % g/cm 3 Phase

0.193c 0.01477 0.9983 AgBr03
Not given Not given 1.022 "
Not given Not given 1.049 "
Not given Not given 1.050 "

Not given Not given 1.054 AgBr03 + KBr03
Not given Not given 1.052 "
Not given Not given 1.053 "
Not given Not given 1.054 "

1.053 KBr03

~ole % calculated by compilers.

bSolubility of KBr03 '" 0.4869 mol kg- l

cSolubility of AgBr03 '" 0.008202 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary mixtures, AgBr03-KBr03-H20, of
known composition were made to come to come
to equilibrium at 25°C. The mixture was
stirred for 2 weeks. The solution was simply
evaporated to dryness for its KBr03 content
since the solubility of AgBr03 in the pre
sence of KBr03 was found to be negligible.
The determination method of AgBr03 in solu
tion was not given, but it was probably by
Volhard titration with KSCN since this was
the method used for AgCl03-NaCl03-H20 system
reported in the same paper.

SOURCE AND PURITY OF MATERIALS:
AgBr03 was prepared by adding a dilute sIn
of bromic acid to Ag2C03 in the presence of
HN03' After some heating and digestion,
the solid was washed with water, and finally
dried at 110°C. The two batches prepared
gave 99.93 and 99.75% AgBr03 by Br analysis.
Ag2C03 was made by addition of Na2C03 to an
excess of an aqueous AgN03 solution. Bromic
acid solution was made from dilute H2S04
and solid Ba(Br03)2.H20. KBr03 purity was
99.97%.

ESTIMATED ERROR:
Nothing specified in original article.
Soly: ± .01 mass % (compiler)
Temp: precision probably better than 0.1 K

(compiler) •

REFERENCES:



Potassium Bromate 243

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Alcohols

(3) Water; H20; [7732-18-5]

VARIABLES:
TIK .. 298

Composition

EXPERIMENTAL VALUES:

Composition of Solvent

pure water

binary mixtures containing 0.5 mol
dm- 3 of the following:

methanol; CH40;

ethanol; C2H60;

1,2-ethanediol; C2H602;
(ethylene glycol)

I-propanol; C3H80 ;

1.2.3-propanetriol; C3H803;
(glycerol)

2-methyl-2-butanol; C5H120 ;

ORIGINAL MEASUREMENTS:

Rothmund, V.

z. PhY6~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

0.478

[67-56-1] 0.444

[64-17-5] 0.421

[107-21-1] 0.448

[71-23-8] 0.409

[56-81-5] 0.451

[75-85-4] 0.383

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bottle
sealed with a rubber stopper, and rotated in
a thermostat for at least 14 hours. After
the saturated solutions were allowed to
settle, aliquots of saturated solution were
withdrawn with a pipet fitted with a glass
wool or cotton-wool filter. The bromate
content was determined by iodometric titra
tion.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly recrystal
lized.
No information of the source and purity
of the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



244 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Ethyl ether; C4HIOO; [60-29-7]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K - 298

Concentration of ethyl ether

EXPERIMENTAL VALUES:

Concn ethyl ether/mol dm-3

o

0.5

ORIGINAL MEASUREMENTS:
Rothmund, V.

z. Phy~ik. Chern. 1909, 69, 523-46

PREPARED BY:

Hiroshi Miyamoto

0.478

0.395

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated in
a thermostat for at least 14 hours. After
the saturated solution was allowed to settle,
aliquots were withdrawn with a pipet fitted
with a glass-wool or cotton-wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

Potassium Bromate

ORIGINAL MEASUREMENTS:

245

(1) Potassium bromate; KBr03; [7758-01-2)

(2) Sugars

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 298

Composition

EXPERIMENTAL VALUES:

Composition of Solvent

pure water

binary mixtures containing 0.5 mol dm- 3
of the following:

Rothmund, V.

Z. Phy~i~. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

0.478

D-glucose;

D-mannitol;

C6H1206;

C6H1406;

[50-99-7)

[69-65-8)

0.463

0.451

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and
rotated in a thermostat for at least 14
hours. After the saturated solutions were
allowed to settle, aliquots were withdrawn
with a pipet fitted with a glass-wool or
cotton-wool filter.
The bromate content was determined by
iodometric titration.

Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



246 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2)

(2) Formaldehyde; CH20; [50-00-0)

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 298

Concentration of formaldehyde

EXPERIMENTAL VALUES:

Formaldehyde concn/mol dm- 3

°
0.5

ORIGINAL MEASUREMENTS:

Rothmund, V.

Z. Phy~ik. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto

-3soly of KBr03/mol dm

0.478

0.397

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated
in a thermostat for at least 14 hours.
After the saturated solution was allowed to
settle, aliquots of the saturated solution
were withdrawn with a pipet fitted with a
glass-wool or cotton-wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity
of the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

Potassium Bromate

ORIGINAL MEASUREMENTS:

247

(1) Potassium bromate; KBr04; [7758-01-2)

(2) 2-Propanone (acetone); C3H60;
[67-64-1)

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 298

Concentration of acetone

EXPERIMENTAL VALUES:

Rothmund, V.

Z. PhY6~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto

Concn acetone/mol dm- 3 soly of KBr03/mol dm-3

o 0.478

0.5 mol dm-3 soln 0.425

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated
in a thermostat for at least 14 hours.
After the saturated solution was allowed to
settle, aliquots were withdrawn with a
pipet fitted with a glass-wool or cotton
wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



248 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Acids

(3) Water; H20; [7732-18-5]

\lARIABLES:
TIK - 298

Composition

EXPERIMENTAL VALUES:

Composition of Solvent

pure water

binary mixtures containing 0.5
mol dm- 3 of the following:

ORIGINAL HEASUREHENTS:

Rothmund, V.

Z. Phq~~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

Soly of KBr03/mol dm- 3

0.478

acetic acid;

glycine;

(aminoacetic acid)

C2H20 ;

C2H5N0 2;

[64-19-7]

[56-40-6]

0.456

0.501

HETHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated
in a thermostat for at least 14 hours.
After the saturated solutions were allowed
to settle, aliquots were withdrawn with a
pipet fitted with a glass-wool or cotton
wool filter.
The bromate content was determined by
iodometric titration.

Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Phenol; C6H60; [108-95-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
One temperature: 298 K

Concentration of phenol

EXPERIMENTAL VALUES:

Concn of phenol/mol dm- 3

o

0.5 mol dm-3

ORIGINAL MEASUREMENTS:
Rothmund, V.

z. Phy~~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto

0.478

0.426

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated
in a ehermostat for at least 14 hours.
After the saturated solution was allowed to
settle, aliquots of saturated solution were
withdrawn with a pipet fitted with a glass
wool or cotton-wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvent was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



250 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) Acetic acid, methyl ester (methyl
acetate); C3H602; [79-20-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K .. 298

Concentration of methyl acetate

EXPERIMENTAL VALUES:

Concn methyl acetate/mol dm- 3

°
0.5

ORIGINAL MEASUREMENTS:
Rothmund, V.

z. Phlj~ik. Chern. ~, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto

0.478

0.420

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a bot-·
tIe, sealed with a rubber stopper, and
rotated in a thermostat for at least 14
hours. After the saturated solution was
allowed to settle, aliquots were withdrawn
with a pipet fitted with a glass-wool or
cotton-wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

REFERENCES:



Potassium Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium bromate; KBr03; [7758-01-2] Rothmund, V.

251

(2) Amines

(3) Water; H20; [7732-18-5]

VARIABLES:
TIK a 298

Composition

EXPERIMENTAL VALUES:

Composition of Solvent

pure water

binary mixtures containing 0.5
mol dm- 3 of the following:

Z. Phy~~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

soly of KBr03/mol dm- 3

0.478

diethylamine;

pyridine;

piperidine;

[109-89-7]

[110-86-1]

[110-89-4)

0.384

0.415

0.396

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated
in a thermostat for at least 14 hours.
After the saturated solutions were allowed to
settle, aliquots were withdrawn with a pipet
fitted with a glass-wool or cotton-wool
filter.
The bromate content was determined by
iodometric titration.

Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



252 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) Dimethylpyrone; C7H802; [?]a

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K - 298

Concentration of dimethylpyrone

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Rothmund, V.

Z. Phy¢~k. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto

concn of dimethylpyrone

mol dm-3

o

0.5

0.478

0.478

a There are nine isomers of dimethylpyrone, and the author did not specify which
isomer was used. The isomer listed in the Aldrich Catalog is 2,6-dimethyl-y-pyrone
(2, 6-dimethyl- 4H -pyran-4-one): [1004-36-0]. Other isomers are:

2,3-dimethyl-4H-pyran-4-one [73761-48-5]
2,5-dimethyl-4H-pyran-4-one [?]
3,5-dimethyl-4H-pyran-4-one [19083-61-5]
3,4-dimethyl-2H-pyran-2-one [62968-83-6]

3,5-dimethyl-2H-pyran-2-one [63233-31-8]
3,6-dimethyl-2H-pyrane-2-one [53034-20-1]
4,5-dimethyl-2H-pyran-2-one [61906-92-1]
4,6-dimethyl-2H-pyran-2-one [645-09-2]

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

The salt and solvent were placed in a bottle,
sealed with a rubber stopper, and rotated in
a thermostat for at least 14 hours. After
the saturated solution was allowed to settle
aliquots were withdrawn with a pipet fitted
with a glass-wool or cotton-wool filter.
The bromate content was determined by
iodometric titration.

Potassium bromate was repeatedly
recrystallized.
No information of the source and purity of
the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2)

(2) Ammonia and amides

(3) Water; H20; [7732-18-5)

VARIABLES:
T/K = 298

Composition

EXPERIMENTAL VALUES:

Composition of Solvent

pure water

Binary mixtures containing 0.5
mol dm-3 of the following:

ORIGINAL MEASUREMENTS:

Rothmund, V.

Z. Phy~ik. Chern. 1909, 69, 523-46.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

0.478

ammonia; NH3; [7664-41-7) 0.445

formamide; CH3NO ; [75-12-7) 0.473

acetamide; C2H5NO ; [60-35-5) 0.445

urea; CH4N20; [57-13-6) 0.477

ethyl carbamate; C3H7N02 ; [51-79-6) 0.433

(urethane)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and solvent were placed in a
bottle sealed with a rubber stopper, and
rotated in a thermostat for at least 14
hours. After the saturated solutions were
allowed to settle, aliquots of saturated
solution were withdrawn with a pipet fitted
with a glass-wool or cotton-wool filter.
The bromate content was determined by
iodometric titration.

SOURCE AND PURITY OF MATERIALS:
Potassium bromate was repeatedly
recrystallized.
No information of the source and purity
of the solvents was given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



254 Potassium Bromate

COMPONENTS:
(1) Potassium bromate; KBr0 3; [7758-01-2]

(2) Lithium chloride; LiCl; [7447-41-8]

(3) Ethanol; C2H60; [64-17-5]

VARIABLES:

Concentration of LiCl at 288.15 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Gross, P.; Kuzmany, P.; Wald, M.

J. Am. Chern. Soe. 1937, 59, 2692-4.

PREPARED BY:

Hiroshi Miyamoto

The solubility and solubility product of KBr03 in 100 % ethanola containing LiCl are:

Concn LiCl
104 cl/mol dm- 3b

0.000
1.191
2.942
5.769

11.07
15.87
20.34
24.52

Soly KBr03
c2/mol dm- 3

0.8088
0.8583
0.8947
0.9465
1.015
1.076
1.139
1.169

-log KsO
8.184
8.133
8.097
8.048
7.987
7.936
7.895
7.864

-log K;O

8.251
8.240
8.244
8.242
8.248
8.246
8.243
8.246

SOURCE AND PURITY OF MATERIALS:
Analytical reagent grade KBr03 was recry
stallized twice. Ethanol was treated first
with lime, then with KOH, with silver oxide
and with aluminum amalgam. Finally, it was
distilled from water-free sulfanilic acid
in a stream of N2. The boiling point was
78.03°C. LiCl prepared from purified car
bonate and HCl, and dried in a stream of
HCl. LiCl concentration determined gravi
metrically.

a The authors gave okS = 0.79359 and € = 25.76 D.

b Initial LiCl concentration (see below).

!Clog K;O = log KsO - 7.521 ,where I is the ionic strength.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solid KBr03 and ethanol containing LiCl were
placed in a glass flask, and the flask
rotated in a thermostat at l5.000°C for
about 12 hours. The authors state that 12
hours are sufficient t~ insure equilibrium.
For the analysis 25 cm of the filtered
alcoholic solution was placed in a small
flask and evaporated in a boiling water bath
while N2 gas was forced through the liquid.
The precipitated KBr03 was titrated iodo
metrically.
Although not specifically stated, it appears
that the LiCl concentrations in the above rE~S~T~I~MA~T~E~D~E~R~R~O~R-:----------------------------i
table are i~ concentrations.

Soly: precision within 0.6 % (compiler).
Temp: precision ± 0.0025 K.

REFERENCES:
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COMPONENTS:
(1) Potassium bromate; KBr03; [7758-01-2]

(2) 2-Flurancarboxaldehyde (furfural);
C5H402; [98-01-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Trimble, F.

Ind. Eng. Chern. 1941, 33, 660-2.

PREPARED BY:

Hiroshi Miyamoto

The solubility of KBr03 in furfural at 25'C was given as:

0.01 mass %

6 x 10-4 mol kg- l

(author)

(compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Furfural and an excess of solute were agitat
ed for 24 hours in a constant-temperature
bath. After agitation the mixture was fil
tered at the same temperature as that employ
ed for saturation.
For the determination of the amount of the
salt in furfural, about 40 grams of the
solution were accurately weighed in a beaker,
and 100 cm3 of water added; the resulting
solution was evaporated until the total
volume was reduced to about 10 cm3• The
solution was transferred to a weighed
crucible, and then the evaporation continued
to dryness. The residue contained in the
crucible was moistened with a few drops of
concentrated H2S04 and ignited at about
700'C, and then weighed as the sulfate. All
determinations were made in duplicate.

SOURCE AND PURITY OF MATERIALS:
Furfural used was purified by carefully
fractionating the technical grade twice
under about 12 rom pressure (boiling point
54-55'C) through a well insulated 7-foot
(2.13 meter) Hempel column packed with 7
rom Rasching rings.
C.p. grade KBr03 was used.

ESTIMATED ERROR:
Soly: duplicates checked within 25 % of

each other.
Temp: nothing specified.

REFERENCES:



256 Potassium Bromate

COMPONENTS:

(1) Potassium bromate; KBr03; [7758-01-2]

(2) N-Methylacetamide; C3H7NO; [79-16-3]

ORIGINAL MEASUREMENTS:

Dawson, L.R.; Berger, J.E.; Vaughn, J.W.;
Eckstrom, H.C.

J. PhY4. Chern. 1963, 67, 281-3.

VARIABLES: PREPARED BY:

TIK a 313 Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES:

The solubility of KBr03 in n-methylacetamide, CH3CONHCH3, at 40°C was given as

0.03 mol dm- 3

AUXILIARY INFORMATION

to be
ESTIMATED ERROR:
Soly: authors "believe" the solubility

accurate to within 5 %.
Temp: not specified.

SOURCE AND PURITY OF MATERIALS:
by N-Methylacetamide was prepared by reacting

monoethylamine with glacial acetic acid and
subsequent heating to distill off the water.
The product was purified by fractional dis-
tillation followed by five or more fraction
al freeZing cycles. The electrolytic con
ductance of the purified solvent ranged from
0.5 x 10-5 to 2 x 10-5 em-I.
Reagent grade KBr03 was dried in a vacuum
desiccator over anhydrous magnesium per
chlorate without further treatment.

METHOD/APPARATUS/PROCEDURE:
An "approximate" solubility was determined
the conductivity method. About 0.5 to 1.0
gram of salt and 10 ml of solvent were placed
in a large test tube, stoppered and covered
with aluminum foil, and heated to 60°C.
Upon cooling to 40°C, the occurence of pre
cipitation was assumed to indicate the exist
ence of a saturated solution. Conductivities
were measured in duplicate in "the usual
manner." Experimental details and the meas
ured electrolytic conductivities were not
given.
The concentration of the salt in the
saturated solution was determined from the
experimental electrolytic conductivities,
but details on the calculation were not
given. Presumably the limiting law was used
as in (1).

REFERENCES:
1. Dawson, L.R.; Wilhoit, E.D.; Holmes, R.R.;

Sears, P.G. J. Am. Chern. Soc. 1957, 79,
3004 (A~ values are given in this paper).
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COMPONENTS:

(1) Potassium bromate; KBr03; [7789-38-0]

(2) Ammonia; NH3; [7664-41-7]

VARIABLES:

T/K = 298.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Hunt, H.; Boncyk, L.

J. Am. Chern. Soc. 1933, 55, 3528-30.

PREPARED BY:

Mark Salomon and Hiroshi Miyamoto

The solubility of KBr03 in liquid ammonia at 25°C was reported as

0.002 g/lOOg NH3'

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Two methods were used as described in (1).

Method I. 25 ml test tubes with a constric
tion at the middle were employed. About
10-25 g NH3 were condensed in the bottom,
and the dry salt contained in a small tube
tightly covered with cotton cloth was added
to the test tube: this small tube remained
in the upper part of the test tube as it
could not pass the construction in the mid
dle of the test tube. The top of the test
tube was drawn to a tip and sealed, and the
tube inverted and placed in a thermostat at
25°C. Equilibrium between NH3 and the ex
cess salt in the small covered tube required
1-3 weeks with periodic shaking. The test
tube was then inverted and only the satd sIn
drained into the lower end (excess solid re
mained in the small tube covered with the
cotton cloth). The sIn was frozen and
sealed at the constriction, and weighed.
The seal was then broken and the NH3 boiled
off, and the residue weighed.

Method II. Excess NH3 was condensed on a
weighed amount of salt in a tube fitted with
a stopcock. After thermostating at 25°C,
NH3 was slowly permitted to escape through
the stopcock until a crystal of solid appear
ed and remained undissolved upon prolonged
shaking.

Authors state that the error due to the
condensation of gaseous NH3 was not signifi
cant since the dead space was kept to a mini
mum of about 30 cm3• However this amount of
dead space was stated to limit the precision
of the method to 0.5 %.

SOURCE AND PURITY OF MATERIALS:
Reagent grade KBr03 was recrystallized three
times from water and then from "a suitable"
anhydrous solvent. The salt was dried to a
constant weight in a vacuum oven.

Purification of NH3 not specified, but
probably similar to that described in (1).
In (1) commercial anhyd ammonia was stored
over metallic sodium for several weeks
before use.

ESTIMATED ERROR:

Soly: accuracy probably around ± 1-2 %
(compilers).

Temp: 25 + 0.025°C accuracy established by
NBS calibration as described in (1).

REFERENCES:

1. Hunt, H.; J. Am. Chern. Soc. 1932, 54,
3509.



258 Rubidium Bromate

COHPONENTS:

(1) Rubidium Bromate; RbBr03; [13446-70-3]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA February 1986

THE BINARY SYSTEM

The solubility of rubidium bromate in water has been reported in 3 publications (1-3):
note that the compilation for Ref. (3) is given in the KBr03 chapter. The solid phase
in all cases was reported (2,3) to be the anhydrous salt. Breusov et a1. (2) report a
small break at 311.2 K when log (X) was plotted as a function of T/K. Since the solid
phase is the anhydrous salt and since both dilatometric and X-ray studies showed no
signs of polymorphism, these authors concluded that this phenomenon may be due to large
changes in hydration of the ions in solution. When the evaluators plotted the simple
function of solubility as a function of T/K, a smooth monotonous curve was obtained with
no indication of any breaks.

Buell and McCrosky (1) determined a melting point of 603 K for RbBr03'

In all cases the solubilities of Bruesov et al. (2) are slightly higher than those of
Buell and McCrosky (1), the maximum difference being close to 3% at 298.2 K. Since it
is not possible to determine any sources of error in either study (1-3), we have uncriti
cally fitted all data points to the smoothing equations (see the compilations for the
experimental results and compilers' conversions). For mole fraction solubilities we
derive the following smoothing equation:

Yx • -14463.4/(T/K) - 32.984{n(T/K) + 218.108 + 0.025875(T/K) [1]

0y • 0.024 Ox • 1.1 x 10-4

For solubilities in mol kg-l units we obtain the following equation:

Ym • -5626.5/(T/K) - 7.l85{n(T/K) + 63.842 [2]

0y • 0.012 Om • 0.0071

Solubilities calculated from eqs. [1] and [2] are designated as tentative solubilities,
and values at rounded temperatures are given in the Table following the references.

REFERENCES

1. Buell, H. D.; McCrosky, C. R. J. Am. Chern. Soc. 1921, 43, 2031.

2. Breusov, O. N.; Kashina, N. I.; Revzina, T. V.; Sobolevskaya, N. G. Zh. Neo~g.

Kh£m. 1967, 12, 2240; Ru&~. J. Ino~g. Chern. (Engl. Tna~l.J 1967, 12, 1179.

3. Kirgintsev, A. N.; Shklovskaya, R. M.; Arkhipov, S. M. Izv. A~ad. Nau~ SSSR S~.

Kh£m. 1971, 2631; Bull. Acad. Suo USSR V.i.v. Chern. Suo 1971, 2501.
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COHPONENTS: EVALUATOR:

(1) Rubidium Bromate; RbBr03; [13446-70-3] H. Miyamoto
Niigata University

(2) Water; H2O; [7732-18-5] Niigata, Japan
and

M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA February 1986

CRITICAL EVALUATION:

Table 1. Tentative Solubilities Calculated from the Smoothing Equations
[1] and [2]. In all cases the Solid Phase is Anhydrous RbBr03.

T/K X mol kg-l

273.2 0.000828 0.0462
283.2 0.001327 0.0738
293.2 0.002038 0.1132
298.2 0.002489 0.1383
303.2 0.003012 0.1675
308.2 0.003615 0.2013
313.2 0.004305 0.2400
323.2 0.005970 0.3338
333.2 0.008063 0.4522
343.2 0.01063 0.5980
353.2 0.01373 0.7739
363.2 0.01738 0.9818
373.2 0.02164 1.223



260 Rubidium Bromate

COMPONENTS:
(1) Rubidium bromate; RbBr03; [13446-70-3)

(2) Water; H20; [7732-18-5)

VARIABLES:

T/K a 298, 303, 308 and 313

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Buell, H.D.; McCrosky, C.R.

J. Am. Chern. Soc. 1923, 43, 2031-4.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

25

30

35

40

Solubility of RbBr03

g/lOOg H20

2.994
2.895
2.917
2.917

(Av)2.93 (0 = 0.04)

3.584
3.578
3.509
3.559

(Av)3.56 (0 a 0.03)

4.310
4.247
4.295
4.269

(Av)4.28 (0 = 0.03)

5.104
5.116
5.021
5.092

(Av)5.08 (0 a 0.02)

AUXILIARY INFORMATION

mol kg-l
(compiler)

0.1403
0.1357
0.1367
0.1367
0.137

0.1680
0.1677
0.1645
0.1667
0.166

0.2020
0.1990
0.2013
0.2001
0.201

0.2392
0.2398
0.2353
0.2386
0.238

METHOD/APPARATUS/PROCEDURE:
The method for determining the solubility is
similar to that described in ref 1. Mix
tures of rubidium bromate and water were
shaken in a thermostat. About 5 hours were
required to attain equilibrium. Two methods
of analysis were used. In the first method,
aliquots of the saturated solutions were
weighed, carefully evaporated to dryness,
and dried at 115°C to constant weight.
In the second method, the iodometric method
was used to determine the bromate concen
tration. Both methods were of equal
precision.

SOURCE AND PURITY OF MATERIALS:
RbCl of "doubtful purity" was converted to
the alum, recrystallized, and digested with
excess BaC03 on a hot plate. The sIn was
filtered, treated with Ba(OH)2 and C02, and
filtered again. The salt was then treated
with excess "pure" bromic acid and allowed
to crystallize. The resulting RbBr03 was
recrystallized three times.

Source and purity of water not specified.

ESTIMATED ERROR:
Soly: precision in analyses about ± 0.3 %

(compilers), standard deviations for
solubility measurements given in table
calculated by the compilers.

Temp: nothing specified.

REFERENCES:

1. McCrosky, C.R.; Buell, H.D.
J. Am. Chern. Soc. 1920, 42, 1786.
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COMPONENTS:

(1) Rubidium bromate; RbBr03; [13446-70-3]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K a 273 to 373

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Breusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sobolevskaya, N.G.

Zh. Nea~g. KhLm. 1967, 12, 2240-3;
RUM. J. Ina~g. Chem. (Eng£.. TJutn6£..1
1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

Solubility of RbBr03a

t/·C mass % mol % mol kg-l
(compiler)

0 0.98 0.0835 0.0464
10 1.53 0.131 0.0728
20 2.37 0.205 0.1138
25 2.93 0.254 0.1415
30 3.45 0.301 0.1675
40 4.92 0.435 0.2425
50 6.72 0.608 0.3376
60 8.90 0.818 0.4579
70 11.17 1.051 0.5893
80 14.06 1. 367 0.7667
90 17.15 1. 718 0.9701

100 20.96 2.177 1.243

a The nature of the solid phase was specified.not

High temp. apparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00·C, soly detd in apparatus
shown in figure. At equilibrium, the ap
paratus was tilted to allow saturated solu
tion to filter through connecting tube into
weighed test tubes. The test tube was closed
with a stopper, withdrawn, and weighed. Con
densation on the walls of the apparatus and
loss of water by evaporation was thus pre
vented. At the lower temperatures, ordinary
soly vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50·C, the pipets were
preheated in the thermostat.
Bromate was determined iodometrically.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of RbBr03;
Content of RbBr03 = 98.6 %.
Impurities (mass %): K 0.12;
Cs 0.1; Na 0.014; S04 0.1; Fe <

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:

0.0025.
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COMPONENTS:
(1) Rubidium bromate; RbBr03; [13446-70-3)

(2) Cesium bromate; CsBr03; [13454-75-6)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Kirgintsev, A.N.; Shklovskaya, R.M.;
Arkhipov, S.M.

Izv. A~ad. NauQ SSSR S~. K~.

1971, 2631-4; Butt. A~ad. Sci. USSR V~v.

chern. Sci. (Eng~. TltaYL6L) 1971, 2501-4.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Rubidium Bromate Cesium Bromate rna
mass % mol % mass % mol % mol kg- l ylb

(compiler) (compiler)

2.83c 0.245 0.00 0.00 0.136 1.00
2.56 0.222 0.50 0.036 0.148 0.86
2.52 0.220 1.06 0.0757 0.166 0.74
2.18 0.191 1.49 0.107 0.169 0.64
2.01 0.176 2.02 0.145 0.176 0.55
1. 83 0.160 2.13 0.153 0.182 0.51
1. 63 0.143 2.47 0.177 0.179 0.45
1. 23 0.108 2.81 0.202 0.172 0.35
0.81 0.071 3.09 0.221 0.164 0.24
0.44 0.038 3.23 0.231 0.152 0.14
0.00 0.000 3.71c 0.265 0.148 0.00

a m ~ the total molality of the salts in liquid phase.

b Yl ~ the mole fraction of RbBr03 based on total salts.

c For binary systems the compiler computes the following:

soly of RbBr03 ~ 0.136 mol kg- l

soly of CsBr03 = 0.148 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal relief of supersaturation method.
Super saturated solutions were prepared,
and the solid and liquid phases separated.
The mother liquor was equilibrated at 25°C
for 24 hours.
The number of moles of the anion was deter
mined by iodometric titration. Alkali metal
contents were determined in the same sample
by the method of flame photometry from three
parallel analyses. In each analysis the
authors calculated the sum of cations.
The composition of the solid phases was es
tablished by the Schreinemakers' method of
residues. The authors did not give a phase
diagram.

SOURCE AND PURITY OF MATERIALS:
C.p. grade RbBr03 and CsBr03 were recrystal
lized from double distilled water.

ESTIMATED ERROR:
Soly: precision within 2 %.
Temp: precision ± 0.1 K.

REFERENCES:
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COHPONENTS:

(1) Cesium Bromate; CsBr03; [13454-75-6]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata. Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA February 1986

CRITICAL EVALUATION:
THE BINARY SYSTEM

Data for the solubility of cesium bromate in water have been reported in five publica
tions (1-5). The compilations based on references (4, 5) are given in the chapters on
KBr03 and RbBr03, respectively. The isothermal method was used in all studies, and in
(3-5) the solid phase was determined to be the anhydrous salt. Buell and McCrosky (2)
reported a melting point of 693 K for the pure salt. A summary of the experimental
solubility data is given in Table 1. Solubilities in mol kg-l units are given in the
compilations.

Table 1. Summary of Experimental Solubilitiesa

T/K mass % X (ref) T/K mass % X (ref)

273.2 1.17 0.000817 (3) 308.2 5.06b ,c 0.003667 (2)
283.2 1.90 0.001336 (3) 313.2 6.28 0.004607 (3)
293.2 2.09b 0.001472 (3) 323.2 8.56 0.006425 (3)
298.2 3.75 0.002684 (3) 333.2 11.32 0.008740 (3)
298.2 3.54b ,c 0.002527 (2) 343.2 14.48 0.011560 (3)
298.2 3.66 0.002617 (4) 353.2 17.99 0.014926 (3)
298.2 3.71 0.002654 (5) 363.2 22.0lb 0.019121 (3)
303.2 4.34b ,c 0.003121 (1,2) 373.2 25.96 0.023647 (3)
303.2 4.46 0.003214 (3)

aConversions to mole fraction units by evaluators.

b data points (see text for discussion).Rejected

COriginal units are g/lOO g H20, and conversion to mass % by evaluators.

Inspection of Table 1 shows that all data reported by Buell and McCrosky (1,2) are signi
ficantly lower than corresponding data from (3.4.5) by as much as 6%. All data reported
in (1,2) were rejected. Breusov et al. (3) find that when log (X) is plotted as a
function of T/K. a break in the curve is observed at 300 K, and which is attributed to a
change in hydration of ions in solution. However the evaluators plotted the simple
function of mole fraction vs T/K, and we find a smooth monotonous curve in which only the
data point at 293.2 K falls off the curve. In fitting the data to the smoothing equation,
again it is found that the point at 293.2 K from (3) deviates significantly from the
calculated value (for all data points in Table 1 except those from (1,2), we find that
Xex tl = 0.001472 compared to the calculated value of X = 0.002008). Using our criteria
tha~ all acceptable data points should not be greater or less than 20x from the smoothed
calculated values, one more data point from (3) at 363.2 K was rejected. The final
smoothing equation based on the 12 remaining data points based on mole fraction units is:

Yx = -32233.93/(T/K) - l37.0375in(T/K) + 825.2493 + 0.178260(T/K) [1]

Oy = 0.018

Based on the 12 acceptable data points, the derived smoothing equation based on mol kg-l

units is:

Ym = -6754.46/(T/K) - 10.44l0in(T/K) + 82.116 [2]

0y = 0.013 am - 0.0067

Solubilities calculated from eqs. [1] and [2] are designated as tentative values, and
calculated solubilities at rounded temperatures are given in Table 2.
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COHPONENTS:
(1) Cesium Bromate; CsBr03; [13454-75-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA February 1986

Table 2. Tentative Solubilities Calculated from Eqs. [1] and [2].
In all Cases the Solid Phase is Anhydrous CsBr03'

T/K X mlmo1 kg-1

273.2 0.000813 0.0457
283.2 0.001356 0.0752
293.2 0.002138 0.1181
298.2 0.002636 0.1457
303.2 0.003213 0.1779
308.2 0.003878 0.2153
313.2 0.004636 0.2582
323.2 0.006460 0.3624
333.2 0.008740 0.4937
343.2 0.01153 0.6545
353.2 0.01490 0.8466
363.2 0.01892 1.0709
373.2 0.02367 1.3274

REFERENCES

1.

2.

3.

McCrosky, C. R.; Buell, H. D. J. Am. Chern. Soc. 1920, 42, 1786.

Buell, H. D.; McCrosky, C. R. J. Am. Chern. Soc. 1921, 43, 2031.

Breusov, O. N.; Kashina, N. 1.; Revizina, T. V.; Sobo1evskaha, N. G. Zh. Neo/t9.
KfWn. 1967, 12, 2240; RUM. J. Ino/t9. KfWn. (Eng£.. TJt.a.~£..) 1967, 12, 1179.

4. Kirgintsev, A. I.; Yakobi, N. Y. Zh. Neo~g. KfWn. 1968, 13, 2851; RLL66. J. Ino/t9.
Chern (Engl. TJta.J1,f,£") 1968, 13, 1467. --

5. Kirgintsev, A. N.; Shk1ovskaya, R. M.; Arkhipov, S. M. Izv. Acad. N~uk SSSR S~.

KfWn. 1971, 2631; Bull. Acad. Sci. USSR V-i.v. Chern. Sci. 1971, 2501.
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COMPONENTS:

(1) Cesium bromate; CsBr03; [13454-75-6]

(2) Water; H20; [7732-18-5]

VARIABLES:

T!K = 303.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

McCrosky, C.R.; Buell, H.D.

J. Am. Chern. Soc. 1920, 42, 1786-9.

PREPARED BY:

Hiroshi Miyamoto

Solubility of cesium bromate in water at 30°Ca

g!lOOg H2O mol kg-l

4.484 0.1800

4.573 0.1837

4.525 0.1817

4.549 0.1827

4.483 0.1800

4.577 0.1837

(Av)4.53 0.182

a Molalities calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of cesium bromate and water were
shaken in a thermostat. About 5 hours were
allowed for the salt to come into equili
brium with the solvent before the saturated
solution was withdrawn for analysis.
Aliquots of the saturated solution were
weighed and then carefully evaporated to
dryness until constant in weight.

AMH-l

SOURCE AND PURITY OF MATERIALS:
Cesium bromate was prepared by neutraliza
tion of CsOH with bromic acid followed by
addition of excess bromic acid. The solu
tion was evaporated somewhat and allowed
to crystallize. The product was recrystal
lized from water and then dried.

ESTIMATED ERROR:
Soly: standard deviation(a) 0.04 for g!lOOg

H20 units.
Temp: precision ± 0.3 K.

REFERENCES:
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COMPONENTS:

(1) Cesium bromate; CsBr03; [13454-75-6]

(2) Water; H20; [7732-18-5]

VARIABLES:
T/K = 298, 303 and 308

ORIGINAL MEASUREMENTS:

Buell, H.D.; McCrosky, C.R.

J. Am. Chern. Soc. 1921, 43, 2031-4.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES:

25

30

35

Solubility of CsBr03

g/lOOg H20

3.627
3.664
3.710

(Av)3.68 (0 = 0.04)

4.484
4.573
4.525

(Av)4.53 (0 = 0.04)

5.357
5.410
5.215

(Av)5.32 (0 = 0.10)

AUXILIARY INFORMATION

mol kg- l
(compiler)

0.1444
0.1458
0.1477
0.146

0.1800
0.1837
0.1817
0.182

0.2170
0.2193
0.2110
0.216

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but the compiler assumes
that the preparation of cesium bromate was
similar to that described in ref 1.

METHOD/APPARATUS/PROCEDURE:
The method for determining the solubility is
similar to that described in ref 1. Mix
tures of cesium bromate and water were
agitated in a thermostat. About 5 hours were
required to attain equilibrium. Two methods
of analysis were used. In the first method, ~""'E""'S""'T-=I--MA""T='E='D--E-R--R--O--R-:--------------1
aliquots of the saturated solutions were
weighed, carefully evaporated to dryness, Soly: precision in analyses about ± 0.3 %
and dried at 115°C to constant weight. (compilers). Standard deviations for
In the second method, the iodometric method solubility measurements given in tablE
was used to determine the bromate concentra- calculated by compilers.
tion. Both methods were of equal precision. Temp: nothing specified.

REFERENCES:
1. McCrosky, C.R.; Buell, H.D.

J. Am. Chern. Soc. 1920, 42, 1786.
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COMPONENTS:
(1) Cesium bromate; CsBr03; [13454-75-6]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Breusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sobolevskaya, N.G.

Zh. Neo~g. K~. 1967, 12, 2240-3;
RUM. J. Inoltg. Chern. (Eng£.. TJta.n6£..)
1967, 12, 1179-81.

VARIABLES: PREPARED BY:

T/K = 273 to 373 Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Solubility of CsBr03
tjOC mass % mol % mol kg- l

(compiler)

0 1.17 0.0817 0.0454
10 1. 90 0.134 0.0743
20 2.09 0.212 0.0818
25 3.75 0.268 0.149
30 4.46 0.321 0.179
40 6.28 0.461 0.257
50 8.56 0.642 0.359
60 11. 32 0.874 0.489
70 14.48 1.156 0.649
80 17.99 1.493 0.841
90 22.01 1.912 1.082

100 25.96 2.365 1.344

High Temp. Apparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-100 o C, soly detd in apparatus
shown in figure. At equilibrium, the ap
paratus was tilted to allow satd sIn to
filter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly
vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50°C, the pipets were
preheated in the thermostat.
Bromate was determined iodometrically.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of CsBr03;

Content of CsBr03 = 99.3 %
Impurities(mass %): K <0.002;
Rb 0.09; Na 0.0025; S04 0.05; Fe 0.005.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Lithium Iodate; LiI03; [13765-03-2]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA February, 1986

CRITICAL EVALUATION:

THE BINARY SYSTEM

Solubility data for LiI03 in water have been reported in 37 publications (1-34, 44-46).
At 298.2 K Shklovskaya et al. (5,7,8,11,14-20,22,23,25,27,28,44) reported the identical
solubility of 43.82 mass %, and although the work spans a period of 10 years (1974-1983),
it is not possible to determine the number of independent measurements in these 18 publi
cations. The solubility of 43.30 mass % at 298.2 K reported in (24) is distinctly lower
than all other findings and is therefore rejected. Unezawa et al. (33) reported the
solubility to be about 76 g/lOO g H20 (43.2 mass %) over the temperature range of
278-343 K, and although this is an interesting result its qualitative nature led us to
conclude that it should not be compiled. However the importance of this paper is that
the authors identified the stable solid phase at room temperature as hexagonal LiI03
(i.e. the a-phase) which is consistent with other quantitative data as discussed below.
A graphical summary of the solubility of LiI03 in water is given in the polytherm figure
below. In all cases the equilibrated solid phase is the anhydrous salt.

370

350

330

T/K

310

290

48474645
mass %

444342

270-I------.r-----.-----..----......----------.

Figure 1. Solubility of LiI03

(") Ref (2)

CJ Ref (9,12)

6. Ref (1)

• Ref (34)

II Ref (3-8, 11, 14-20,22,23,25,27,28,44)

• Ref (33)
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COHPONENTS:

(1) Lithium Iodate; Li103; [13765-03-2]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
H. Salomon
US Army ET & DL
Fort Honmouth, NJ, USA February 1986

There are a number of problems in critically evaluating the data in the figure, and this
is undoubtedly due to the uncertainties in the form of the solid phase. Lil03 is
polymorphic, and according to (35,36) the stable structure is hexagonal with 2 molecules
per unit cell with lithium and iodine both lying within oxygen octahedra. By growing
crystals from saturated solutions at 343 K, Unezawa et al. (33) were able to identify the
less stable tetragonal form of Lil03 (the B-phase), and solubilities for the a-phase and
B-phase were published in graphical form in (34). In (34) the solubility of stable
a-Li103 appears to be constant at 80 g/lOO g H20 (44.4 mass %) between 298-353 K (see
the compilation for this figure). According to (34) the transition between a-Li103 and
P-Li103 occurs at 343 K. The Lithium Iodate Crystal Research Group in The Peoples
Republic of China (37) investigated saturated and supersaturated solutions of a-Li103
hexagonal) and B-Li103 (tetragonal) as a function of temperature, and reported that
when crystals co-exist, a-Li103 is more stable below 333 K. This paper contains only
graphical data and therefore was not compiled.

Desvignes and Romissent (38) used X-ray diffraction to demonstrate that the stable solid
at room temperature is a-Li103 and that there is an irreversible change to B-Li103 when
the crystals are heated to 528 K: this is similar to the irreversible transformation
temperature of 533 K reported in (33). Liminga and Abrahams (39) also reported that
the stable solid at room temperature is a-LiI03.

To complicate matters, Ricci and Amron (2) reported a third phase, an octahedral form,
stable at higher temperatures, metastable down to 283 K, and the transition between
stable and metastable solutions for this new solid occurs at around 328 K. This solid
phase was identified by microscopic analysis, but X-ray confirmation has not been report
ed. Since the polytherm for Ricci and Amron's octahedral phase lies fairly close to that
for the tetragonal form reported by Unezawa and Tatuoka (34), it would appear to the
evaluators that both are identical: i.e. that the quantitative solubilities of the octa
hedral form are in fact the solubilities for the less stable tetragonal form: i.e. for
B-LiI03. It 'should be noted that Ricci and Amron used (after purification) a commercial
salt and a product prepared by metathesis, and both salts were dried at 383-456 K before
use.

In view of the above uncertainties in the nature of the solid phases and the scatter
in the reported solubilities (see figure), we are only able to make limited recommenda
tions on the solubility of Lil03 as a function of temperature. There is no doubt that
at room temperature the stable solid phase is a-Li103 and that its solubility at 298.2 K
is probably close to 43.82 mass % (i.e. X a 0.0717 and m a 4.29 mol kg-I). Transition to
the B-phase probably occurs between 313-328 K, and the solubility of B-Li103 as a
function of temperature is probably the same as those reported by Ricci and Amron for
the so-called octahedral phase. The reported solubilities at 313 K (13) and 323 K
(3,4,6,10) appear imprecise and probably can be attributed to mixed (a- and B-) solid
phases. We cannot offer either tentative or 4ecommended solubilities at this time.

TERNARY SYSTEHS

1. One Saturating Component.

1.1. The solubility of lithium iodate in aqueous iodic acid solution.

Shklovskaya et al. (13) determined the solubility of lithium iodate in 10 mass % iodic
acid solution over a wide temperature range. The solubility was found to exhibit a
minimum near 363 K.
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COHPONENTS:

(1) Lithium iodate; Lil03; [13765-03-2)

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. lliyamoto
Niigata University
Niigata, Japan

February, 1986

1.2. The solubility of lithium iodate in ethanol-water mixtures.

Arkhipov, Pruntsev and Kidyarov (40) have measured the solubility of lithium iodate in
mixtures of ethanol and water, but reported only graphical data. The figure with some
comments is included in the compilation section of this chapter.

2. Two Saturating Components.

Solubility data for the ternary aqueous systems have reported in a number of publica
tions which are summarized in Tables 1-4.

The System With Iodic Acid. The system has been reported in 3 publications (2,3,13) at
th~ three temperatures 298, 313 and 323 K, and phase diagrams at each temperature were
also included. The dominant feature in this system is the formation of solid solutions
mLiI03.nHI03 where m and n were not specified.

Lukasiewicz, Pietaszemska and Zmija (41) measured solubilities in the ternary LiI03 
HI03-H20 system at 313, 323, and 328 K. The pH range of the saturated solutions was
1.9 to 3.5. The composition in the solid phase was not reported.

The System With Lithium Hydroxide. Solubilities in the LiI03-LiOH-H20 system were
studied by the isothermal method at 298 K (9). Lithium hydroxide and iodate exists in
a restricted series of solid solutions.

Systems With Alkali Metal Iodates. Solubility studies for ternary aqueous systems with
alkali metal iodates have been reported in 4 publications (4-7). The summary of these
studies is given in Table 1.

The ternary systems with NaI03 and CsI03 are simple eutonic, and no double salts were
found. The dominant feature of the ternary systems with KI03 and RbI03 is the existence
of double salts, KI03.2LiI03 and RbI03.2LiI03, respectively.

Table 1. Summary for Solubility Studies of the Ternary Systems with
Alkali Metal Iodates

Ternary System T/K Solid Phase Reference

LiI03 + NaI03 + H2O 298 Lil03 ; NaI03·H20 5

LiI03 + KI03 + H2O 298 Lil03; KI03; KI03·2Lil03 7

LiI03 + KI03 + H2 O 323 Lil03; KI03; KI03·2Lil03 4

LiI03 + RbI03 + H2O 298 Lil03; RbI03; Rb103. 2Lil03 7

Lil03 + RbI03 + H2O 323 Lil03; RbI03; RbI03·2Lil03 6

Lil03 + CsI03 + H2 O 298 Lil03 ; CsI03 5

LiI03 + CsI03 + H2 O 323 Lil03; CsI03 6

Systems With Alkaline Earth Metal Iodates. Solubility studies for these systems have
been reported in 4 publications (29-32), and are summarized in Table 2.

The ternary system with Mg(I03)2 was studied at 298 and 323 K.
formed at 298 K, and the system is one of the eutonic type. In
lithium and magnesium iodates form a restricted series of solid
feature of the ternary systems containing calcium iodate is the
the phase diagrams are of the eutonic type.

No double salts were
the study at 323 K,
solutions. The dominant
absence of double salts:
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Table 2. Summary for Solubility Studies of the Ternary Systems with
Alkaline earth metal iodates

Ternary System TIK Solid Phase Reference

Lil03 + Mg(I03)2 + H2O 298 a-LiI03; Mg(I03)2.4H20 30

Lil03 + Mg(103)2 + H2O 323 Li103; Mg(103)2.4H20; 29

nMg(103)2·4H20.nLiI03

Lil03 + Ca(103)2 + H2 O 298 Lil03; Ca(103)2· 6H20 32

Lil03 + Ca(103)2 _ H2 O 323 Lil03; Ca(103)2· H20 31

Systems With Rare Earth Iodates: Recently, two ternary systems (14,24) were studied by
the isothermal method at 298 K. The systems LiI03-Sm(103)3-H20 (14) and Lil03 
Nd(103)3-H20 (24) were of the eutonic type, and no double salts were reported.

Systems With The Other Iodates. Solubility studies of the ternary aqueous systems con
taining lithium iodate and other iodates (with the exception of the above systems)
have been reported in 9 publications (11,12,19-23,25,44), and summary of these studies
is given in Table 3.

Table 3. Summary for Solubility Studies of the Ternary Systems With
the Other Iodates.

Ternary Systems

Lil03 + Al(103)3 + H2 0

Lil03 + NH4103 + H20

Li103 + Ga(103)3 + H2 0

TIK

298

298

298

Solid Phase

Li103; Al(103)3.6H20

Li103; NH4103; NH4103·2Li103

a-LiI03; Ga(103)3.2H20;

2Ga(103)3·LiI03·4H20;

Ga(103)3.LiI03.2H20; Solid

solution based on Ga(103)3.2HZO

Reference

11

12

19

20298

Lil03 + T1I03 + H2O 298

Li103 + Hf(103)4 + H2 O 298

Li103 + Zr(103)4 + H2 O 298

Lil03 + Ti(103)4 + H2O 298

LiI03 + AgI03 + H2 O 298

Li103; In(103)3.H20;

LiI03· 1n(103)3· H20;

2LiI03· ln (I03)3· H20

Li103; T1103 ; Li103.T1I03 21

L~I03; Hf(103)4; Solid Solution 22

Li103; Zr(I03)4 23

Li103; Ti(103)4.2H20 25

Solid solution

LiI03; AgI03; Solid Solution 44
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The ternary systems with Al(I03)3 (11) and Zr(I03)4 (23) are of the simple eutonic type,
and no double salts form. The dominant feature of the ternary systems with NH4I03 (12)
and TlI03 (21) is the existence of the double salts NH4I03.2LiI03 and LiI03.T1I03.
In the ternary LiI03-In(I03)3-H20 system, two double salts LiI03.In(I03)3.H20 and
2LiI03.In(I03)3.H20 are formed.

The solubilities in the ternary systems LiI03-Hf(I03)4-H20 (22), LiI03-Ti(I03)4-H20
and LiI03-AgI03-H20 (44) have been studied by the isothermal method and are character
ized by the formation of solid solutions A continuous series of solid solutions based
on hafnium iodate in the LiI03-Hf(I03)4-H20 system and titanium iodate in the
LiI03-Ti(I03)4-H20 system are formed.

Systems With Lithium Halides. Solubility studies for these systems have been reported
in 3 publications (18,45,46), and are summarized in Table 4.

Solubilities in these systems were studied by the isothermal method at 298 K. Incon
gruently soluble compounds are formed.

Table 4. Summary for Solubility Studies of the Ternary Systems
With Lithium Halides

Ternary System T/K Solid Phase Reference

LiI03 + LiCl + H2O 298 a-LiI03; LiCl; LiI03.LiCl.H20 17

3LiI03·3LiCl.3H20

LiI03 + LiBr + H2O 298 a-LiI03; LiBr.2H20; 45

LiI03.2LiBr.4H20; LiI03·2LiBr.4H20

Lil03 + Lil + H2O 298 a-LiI03; Lil.3H20; 46

3LiI03·2Lil.6H20

Systems With Lithium Salts. The solubility in the ternary LiI03-LiN03-H20 system was
studied by the isothermal method at 298 K (8) and 323 K (10). This system at each
temperature is of the simple eutonic type, and no double salts were formed.

Solubilities in ternary systems with lithium sulfate (15), perrhenate (18), carbonate
(26) and phosphate (27,28) were studied by the isothermal method at 298 K only. These
systems are of the simple eutonic type, and no double salts were formed.

OTHER HULTI-COMPONENT SYSTEMS

Quaternary Systems With Iodic Acid And The Other Iodates. Solubility data for the
quaternary system LiI03-HI03-KI03-~20at 323 K and LiI03-HI03Al(103)3-H20 at 298 K have
been reported by Azarova, Vinogradov and Lepeshkov (42) and Shklovskaya, Arkhipov,
Kidyarov and Tsibulevskaya (43), respectively. The systems were studied by the isother
mal method. The double salts found experimentally are:

Ki03.HI03; KI03.2LiI03; KI03·2H20

Al(I03)3·2HI03·6H20

Solid solutions of LiI03 and HI03 (41,42) were found in both systems.

(41)

(42)
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Five Components System. Although the five component system LiI03-KI03-LiOH-KOH-H20
has been studied by Vinogradov, Lepeshkovand Tarasova (16), numerical solubility data
were reported only for two quaternary systems, LiI03-KI03-LiOH-H20 and KI03-LiOH-KOH-H20.
In the quaternary LiI03-KI03-LiOH-H20 system, the double salt KI03.2LiI03 was formed
and a solid solution of lithium iodate and hydroxide was also found.
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T!K .. 291

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mylius, F.; Funk, R.

B~. V~ch. Chern. Ge6. 1897, 80, 1716-25.

PREPARED BY:

Hiroshi Miyamoto

The solubility of (LiI03)2 in water at 18°C was given as:

44.6 mass %

80.3 g!lOO g H20

4.42 mol kg- l

(authors)

(authors)

(compiler)

The density of the saturated solution was given as 1.568 gm-3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salt and water were placed in a bottle
and the bottle agitated in a constant tem
perature bath for a long time (time not
specified).

After the saturated solution settled, an
aliquot for analyses was removed with a
pipet. LiI03 was determined by evaporation
to dryness.

The density of the saturated solution was
also determined.

SOURCE AND PURITY OF MATERIALS:
The salt used was purchased as a "pure
chemical" and trace impurities were absent.

ESTIMATED ERROR:
Soly: precision ± 1 %.
Temp: nothing specified.

REFERENCES:
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COMPONENTS:

(1) Lithium iodate;.LiI03; [13765-03-2]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.; Amron, I.

J. Am. Chern. Soe. 1951, 73, 3613-8.

VARIABLES: PREPARED BY:
Temperature: 9.93 to 95.l oC Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Solubility of LH03

t/oC mass % mol % mol kg-l Approach
(comp iler) (compiler) from

9.93 47.l9(m) 8.133 4.914 U
, 20.24 45.96 (m) 7.742 4.658 S

24.95 45.33(m) 7.591 4.560 U&S
29.94 44.89(m) 7.467 4.479 U
34.95 44.45(m) 7.345 4.400 U
40.00 44.12 (m) 7.255 4.342 U
45.00 43.84(m) 7.178 4.293 U&S
50.06 43.5l(m) 7.090 4.236 S

...
55.1 43.35(?) 7.047 4.208 U
60.2 43.10 6.980 4.165 U
65.3 43.00 6.954 4.149 U
75.5 42.82 6.907 4.118 U
85.5 42.76 6.891 4.108 S
95.1 42.85 6.914 4.123 U

m= metastable

U: undersaturation; S: supersaturation

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Many measurements were
made in an attempt to determine the stable
solubility curve of the forms of LiI03
from 10 to 95°C. The solubility curve was
determined with some points approached
from undersaturation, some from super
saturation, and a few from both directions.
The values obtained represent measurements
agreeing on repeated analysis with continued
stirring at each temperature.
For each point. the solid phase was examined
microscopically.

ESTIMATED ERROR:

Soly: precision about 0.1 % (compiler).

Temp: precision about ± 0.05 K (compiler).

SOURCE AND PURITY OF MATERIALS:
Some of the lithium iodate was made by puri
fication of two samples of commercial c.p.
material which assayed ~97% LiI03' One
sample contained insoluble Ba(I03)2 and gave
an acid reaction. Part of it was simply re
crystallized twice. and part was neutralized
with Kahlbaum LiOH before the second crystal
lization. The other sample contained in
soluble Li2C03 and gave an alkaline re
action; this was neutralized with iodic
acid and LiOH before two recrystallizations.
The rest of the salt used was made from
Kahlbaum Li2C03 and c.p. iodic acid using
LiOH for final neutralization. The final
product was obtained by slow evaporation
with stirring on a hot-plate. After de
cantation. the crystals were filtered by
suction and washed with water. Ground and
dried at 110-180°C. the product was found
to be 99.9 to 100.1% pure by determination
of lithium as Li2504. and iodate by titra
tion with Na2S303 solution.
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COMPONENTS:

(1) Lithium iodate; LiI03; [13765-03-2]

(2) Water; H20; (7732-18-5]

VARIABLES:
Two crystal forms: hexagonal and tetragonal

Temperature: TIK = 278-253

ORIGINAL MEASUREMENTS:
Umezawa, T.; Tatuoka, S.

Jpn. J. Appf. Phy~. 1972, II, 408.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

..,

EXPERIMENTAL VALUES:

The solubilities of solutions in equilibrium with hexagonal and tetragonal solid phases
were reported in graphical form. The polytherms are reproduced in the figure below.
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AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions starting with hexagonal
or tetragonal crystals prepared at room
temperature. Solutions were then stirred
for 4-5 hours at the desired temperature.

About 10 ml of the saturated solution were
placed in a weighing bottle using a pipet
with a filter at its tip. The solvent was
evaporated in an oven, and the lithium
iodate solubility determined gravimetricall~

The pH of the saturated solutions varied
between 8.3 and 8.7. The hexagonal ~

tetragonal transition temperature is around
40°C.

As reported in an earlier publication (I),
the solubility of hexagonal Lil03 is
nearly constant over the temperature range
studied. Note that reference (1) has
not been rejected, and therefore this
paper has not been compiled.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Umezawa, T.; Ninomiya, Y.; Tatuoka, S.

J. Appf. C~y~tatiog~. 1970, 3, 417.
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COMPONENTS:
(1) Lithium iodate; Li103; [13765-03-2]

(2) lodic acid; HI03; [7782-68-2]

(3) Water; H20; [7782-18-5]

VARIABLES:

T/K = 273 to 373 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.
Kidyarov, B.l.; Mitnitski, P.L.

lzv. S~b. Otd. AQad. NauQ SSSR S~.

Khim. NauQ 1976, (61, 89-91.

PREPARED BY:

Hiroshi Miyamoto

The solubility of lithium iodate in aqueous solutions
containing 10 mass % Hl03a

t/OC solubility of Lil03
mass % mol kg- l

(compiler)

o
10
20
25
30
40
50
60
70
80
90

100

45.07
45.30
43.62
43.53
42.91
42.83
42.70
42.52
42.19
42.1
41.1
42.19

4.512
4.554
4.255
4.239
4.133
4.120
4.098
4.068
4.013
4.00
3.84
4.013

aInitial composition of aqueous solution is
10 mass % HI03 .

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that saturated
solutions were prepared isothermally.
Equilibrium was reached in 8 hours.

The iodate concentration of the saturated
solutions was determined by titration
with thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade Lil03 was used.
The total amount of impurities did not
exceed 0.001 %.
lodic acid was prepared as described in
ref (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Vulikh, A.I.; Bogatyrev, V.L.;

Kaz'minskaya, V.A.; Zherdienko, L.P.
Me.thodq Po.euche.u.qa KhimcheAUQh
Reallivov ~ PltepaJtatov lREA, VCfP.
16.M., 5.5.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Ammonium iodate; NH4I03; [13446-09-8]

(3) Water; H20; [7732-18-5]

ORIGINAL HEASUREHENTS:
Tarasova, G.N.; Vinogradov, E.E.;
Lepeshkov, I.N.

Zh. Neo~g. Khim. 1976, 21, 3373-6;
RUh~. J. InMg. Chem. IEngl. TltaMl.}
1976, 21, 1858-60.

VARIABLES:

Composition at 298.2 K.

EXPERIMENTAL VALUES:

Lil03
mass %

0.00
1.13

9.14
9.35
9.28
9.17
9.34

19.48
37.21
37.93
42.27

41.92
42.14

43.90b

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions at 25.0°c

NH4I03 Nature of
mol % mass % mol % the solid

(compiler) (compiler) phasea

0.000 3.72b 0.359 A
0.116 2.79 0.270 "
1.001 1.48 0.153 A+C
1.026 1.47 0.152 "
1.083 1.50 0.155 "
1.005 1.46 0.151 "
1.026 1.50 0.155 "
2.344 0.12 0.014 C
5.557 0.15 0.021
5.721 0.16 0.023 "
6.769 0.06 0.009 "
6.692 0.19 0.029 C+B
6.735 0.05 0.008

7.195 B

b For binary systems the compiler computes the following:
-1soly of LiI03 = 4.303 mol kg

-1soly of NH4I03 = 0.200 mol kg

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached in 5-6 days. The liquid and solid
phases were analyzed for Li+ by the periodat
method. Iodate was determined by titration
with sodium thiosulfate in the presence of
H2S04 and KI and NH4+ was determined
gravimetrically with sodium tetraphenyborate

The composition and nature of the solid
phases were found by use of Schreinemakers'
method of residues, X-ray diffraction,
thermography and infrared spectroscopy.

SOURCE AND PURITY OF MATERIALS:

Lithium iodate was prepd from lithium car
bonate and iodic acid. IDI4I03 was prepd
by mixing a slight excess of NH40H with
HI03 in water. The precipitate was then
filtered and washed to remove the excess mI3'

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).
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COMPONENTS:
(1) Lithium sulfate; Li2S04; [13453-86-6]

(2) Lithium iodate; LiI03; [13765-03-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tsibu1evskaya, K.A.

Zh. Neo~g. Khim. 1978, 23, 2565-6;
Ruu.. J. InMg. Chern. (Eng£.. T!litnbl.l
1978, 23, 1421-2.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

"
"

"

"
"
"

A+B

B

LilO3 Li2S04
mass % mol % mass % mol %

(compiler) (compiler)

43.82b 7.173 - -
41.53 6.778 2.25 0.607
37.76 5.956 3.80 0.991
35.99 5.690 5.87 1.535
32.40 4.965 7.36 1.865
27.35 4.078 10.67 2.632
25.44 3.755 11.91 2.908
22.30 3.247 14.19 3.417
19.51 2.799 16.00 3.797

17.66 2.550 18.50 4.418

16.51 2.355 18.73 4.418
14.98 2.112 19.41 4.526
12.96 1. 789 19.80 4.521

9.43 1.268 21. 30 4.736
7.51 0.945 22.03 4.825
5.55 0.727 23.17 5.020
2.99 0.385 24.34 5.183
- - 25.84 5.401

a A = a-LilO3; B = Li2S04·H20

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Nature of
the solid
phasea

A

b For the binary system the compiler computes the following:

-1
soly of LiI03 = 4.289 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached in 15-20 days.

Aliquots of liquid phases were analyzed for
iodate by iodometric titration and for sul
fate gravimetrically as barium sulfate.
Before precipitating the sulfate ion, the
aliquots were treated with hydroxylamine
hydrochloride in acidic medium to reduce
103-' after which iodine was removed by
boiling the solution. The solid phases were
identified by the method of residues, and
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:

Highly pure grade a-LiI03 and lithium
sulfate monohydrate were used.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).
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COMPONENTS:

(1) Lithium chloride; LiCl; [7447-41-8)

(2) Lithium iodate; LiI03; [13765-03-2)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Kuzina, V.A.

Zh. Nea4g. Khim. 1979, 24, 203-6;
RU6.6. J. 11104g. Chern. (Engi. T4aI1.6L)
1979, 24, 113-4.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0·C

LilO3 LiCl Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.82b 7.173 A
39.58 6.147 0.96 0.64
32.34 4.662 3.73 2.31 "
20.08 2.600 9.37 5.203
12.58 1.543 13.77 7.247 "

6.96 0.831 18.77 9.617 "
3.37 0.407 25.91 13.42
2.04 0.255 32.82 17.59
1.97 0.251 35.61 19.46 "
1.90 0.243 35.94 19.68 A+C

1. 95 0.250 36.60 20.15 C

1. 70 0.218 36.96 20.34 C+D

0.89 0.115 39.11 21.67 D
0.71 0.093 41.03 23.01 "
0.52 0.069 42.99 24.42
0.39 0.052 44.68 25.67 "
0.33 0.044 45.16 26.03 D+B

45.51 26.19 B
a A a a-Lil03; B = LiCl; C = Lil03' LiC1. H2O; D a 2LiI03·3LiCl.3H20

b For the binary system the compiler comtutes the following:
soly of LiI03 = 4.289 mol kg-

AUXILIARY INFORMATION

COMMENTS AND lOR ADDITIONAL DATA:
The phase diagram based on mass % units is
given below.

METHOD/APPARATUS/PROCEDURE:
The ternary system LiI03-LiCl-H20 was
studied by the isothermal method. Equili
brium was established in 20-30 days.
Aliquots of the liquid phases were analyzed
for lithium by ion exchange, and for iodate
by iodometric titration. The chloride was
determined by difference. The solid
phases were identified by the method of
residues, checked by X-ray diffraction,
and thermographically.

SOURCE AND PURITY OF MATERIALS:

a-LiI03 and LiCl.H20 were of special
purity grade.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.
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COMPONENTS:

(1) Lithium bromide; LiBr; [7550-35-8]

(2) Lithium iodate; Lil03; [13765-03-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Arkhipov, S.M.; Kashina, N.I.;
Kidyarov, B.I.; Kuzina, V.A.

Zh. Neang. Khlm. 1983, 28, 2647-9;
RUM. J. Inang. Chern. (Eng£. T!ta./M£.l
1983, 28, 1503-4.

VARIABLES:

Composition at 298.2 K

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0 o C

LilO3 LiBr Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.80b 7.168 A
36.40 5.521 2.39 0.759
33.51 5.103 6.00 1.913
26.40 3.864 10.77 3.301
17.10 2.427 18.66 5.545 "
6.39 0.915 31.66 9.497 "
3.34 0.501 39.01 12.25
2.13 0.340 45.33 15.13

1.86 0.303 47.25 16.10 A+B

1.46 0.239 48.01 16.43 B
0.86 0.145 51.07 18.03
0.65 0.113 53.50 19.47
0.40 0.071 55.60 20.75 "
0.32 0.058 56.47 21. 32
0.18 0.034 59.58 23.49 B+C

0.17 0.032 59.90 23.73 C
0.14 0.027 60.40 24.09 "
0.15 0.029 61.04 24.59 C+D

61.55 24.93 D
a A = a-LilO3; B = LiI03·LiBr.2H20; C = LiI03·2LiBr.4H20; D = LiBr. 2H20

b For the binary system the compiler computes the following:° = 4.286 mol k -1

AUXILIARY INFORMATION

ESTIMATED ERROR:

SOURCE AND PURITY OF MATERIALS:

"Special purity" grade a-Lil03 and
LiBr.2H20 were used.

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached in 20-30 days. The lithium content
was determined by ion exchange, and the
iodate content was determined iodometrical
1y. The bromide content was obtained by
difference.

The bromide content in a sample of the
liquid phase containing low concentration of
iodate was determined by argentometric
titration.

The composition of the solid phase was de
termined by the method of residues, and the
result was checked by X-ray analysis.

Lir0
3

100

Isotherm based on mass % units is repro
duced below.

COMMENTS AND/oR ADDITIONAL DATA:

nothing specified.
precision ± 0.1 K.

Soly:
Temp:
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COMPONENTS:
(1) Lithium iodide; LiI; [10377-51-2]

(2) Lithium iodate; LiI03; [13765-03-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.
Kidyarov, B.I.; Vdovkina, T.E.;
Kuzina, V.A.

Zh. Neo~g. Khim. 1983, 28, 2701-3;
RUM, J. InMg. Chern. (Eng£.. TJta./Ul.)
1983, 28, 1533-4.

VARIABLES:

Composition at 298.2 K
PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition
LiI03

mass % mol %
(compiler)

43.82b
34.31
29.52
25.89
18.97
14.24
11.96

8.11
3.95
3.12

1.77

1.14
0.91
0.79

0.73

7.173
5.534
4.662
4.126
3.000
2.276
1.930
1. 363
0.710
0.606

0.360

0.235
0.188
0.168

0.159

of saturated solutions
LiI Nature of

mass % mol % the solid
(compiler) phase

A
8.86 1.942 "

12.34 2.648 "
16.77 3.631
23.41 5.029 "
29.11 6.322 "
32.17 7.054 "
38.97 8.895 "
47.78 11.67
53.37 14.08 "
57.37 15.84 A+C

58.75 16.43 C
59.06 16.54 "
60.75 17.50 "
62.12 18.34 B+C

62.00 18.01 B

a A _ a-LiI03; B = LiI.3H20; C = 3LiI03.2LiI.6H20

b For the binary system the compiler computes the following:

soly • 4.289 mol kg-1

AUXILIARY INFORMATION

ESTIMATED ERROR:

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached in 20-30 days. The iodate content
in samples of coexisting phases was deter
mined by iodometric titration. The iodide
content in the liquid phase was determined

by argentometric titration. The composi
tion of solid phases was determined by the
method of re~idues, and the result checked
by X-ray analysis.

Lil
80

(mass % units)

/10zo

20

80

·/10

COMMENT AND/OR ADDITIONAL DATA:
LiI03

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade a-LiI03 and
analytical grade LiI were used

nothing specified.
precision ± 0.1 0 K.

Soly:
Temp:
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

ORIGINAL HEASUREHENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, E.I.; Mitnitskii, P.L.

Zh. Neong. Khim. 1974, 19, 1975-6;
RUM. J. 1nMg. Chern. IEng!. TJta.It6£..)
1974, 19, 1082-3.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

"
"

"
"

"

"
A+B

B

Lil03 NaI03
mass % mol % mass % mol'

(compiler) (compiler)

43.82b 7.173 - -
43.63 7.127 0.045 0.0068

41.90 7.008 3.32 0.510

38.75 6.160 3.05 0.446
32.56 4.808 3.94 0.535
30.87 4.413 3.17 0.416
26.96 3.707 4.03 0.509
24.58 3.285 4.11 0.505
18.97 2.374 4.11 0.473
14.09 1. 680 4.63 0.507
10.22 1.177 5.27 0.558

6.237 0.6926 5.69 0.581
- - 8.66b 0.856

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0 o C

Nature of
the solid
phasea

A

a A = LilO3; B = NaI03·H20

b For binary systems the compiler computes the following:

soly of Lil03 = 4.289 mol kg- l

soly of NaI03 = 0.479 mol kg-l

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Solubility in the system was studied by the
isothermal method. Equilibrium between the
liquid and solid phases was established in
30 days.

The alkali metal content of the liquid and
solid phases was determined by flame photo
metry, and iodate was estimated by a volu
metric method. The compiler assumes that
iodate content was determined iodometrically.
The solid phases were identified by the
method of residues, and by X-ray diffraction
analysis.

SOURCE AND PURITY OF MATERIALS:
Chemically pure LiI03 and NaI03 were re
crystallized twice from aqueous solutions.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2)

(2) Potassium iodate; KI03; [7758-05-6)

(3) Water; H20; [7732-18-5)

VARIABLES:
Composition at 323.2 K

ORIGINAL MEASUREMENTS:
Azarova, L.A.; Vinogradov, E.E.;
Mikhai10ve, E.M.; Pakhomov, V.I.

Zh. Neong. Khim. 1973, 78, 2559-63;
RU6~. J. !noltg. chem. (Engi. T!t.a.~£..)
1973, 78, 1357-60.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50.0·C.

Lil03
KI0 3 Nature of

mass % mol % mass % mol % the solid
(compiler) (compiler) phasea

0.00 0.000 13.08b 1.251 A
3.95 0.455 11. 47 1.124
1.47 0.168 13.14 1.277 "
3.66 0.428 13.19 1. 312 "
9.87 1.19 9.49 0.969 "

13.86 1. 733 9.05 0.962 A+C
14.22 1.817 10.56 1.147 "
14.55 1. 849 9.76 1.054 "
16.15 2.073 9.04 0.986
16.15 2.073 9.04 0.986 "
13.91 1. 713 7.66 0.802 "
14.91 1.901 9.69 1.050 "
14.25 1. 791 9.09 0.971 C
14.39 1. 808 8.92 0.952
31. 55 4.391 0.42 0.050 "
29.67 4.048 0.71 0.082 "
18.53 2.345 5.49 0.590

42.27 6.793 0.30 0.041 C+B
41.68 6.648 0.37 0.050 "
40.00 6.231 0.40 0.053 "
42.15 6.769 0.37 0.050 B

43.28b 7.028 0.00 0.000 "
a A a KI03; B a Lil03; C a KI03·2LiI03

b For binary systems, the compiler computes the following:

soly of LiI03 a 4.20 mol kg-I, soly of KI03 a 0.703 mol kg-l

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Solubilities were determined isothermally at C.p. grade potassium iodate used. Lithium
50·C in a thermostated water bath. Equili- iodate prepared from lithium carbonate and
brium in the system was reached after HI03' Purities checked by chemical and
continual stirring for 4-5 days. X-ray diffraction methods, however the
The total 103- content in the sample was results were not iven.
found by iodometric titration. Lithium was ESTIMATED ERRORS:
determined by flame photometry and the perio
date method. Potassium was determined with ~N~0:7t=::h=i~n~~s~e:oc-7i7f~ie~d7=:'===:-;--;:-;-;;;-;-:-------1
tetraphenylborate. COMMENTS AND/OR ADDITIONAL DATA:

The composition and nature of the solid The phase diagram
phases were determined by Schreinemakers' is given below
method, X-ray diffraction, thermography, (based on mass
infrared spectroscopy, and crystallography. units).
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COMPONENTS:
'I) Lithium iodate; LiI03; [13765-03-2]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shk10vskaya, R.M.; Kashina, N.I.;
Arkhipov, S.M.; Kuzina, V.A.;
Kidyarov, B.I.

Zh. Neo~g. Khim. 1975, ZO, 783-5;
RtL64. J. InMg. Chem. (Eng£" TJta.tl4£.. J
1975, ZO, 441-2.

VARIABLES:

Composition at 298 K.
PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

LH03 KI03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.000 8.39b 0.765 A
6.42 0.722 6.70 0.640

13.10 1.560 5.47 0.554 II

14.16 1.700 5.18 0.529 A+C

14.82 1. 782 4.64 0.474 C
17.41 2.112 2.91 0.300
19.54 2.392 1.60 0.166 II

23.50 2.990 1.06 0.115 II

26.71 3.523 0.89 0.100
31.94 4.459 0.28 0.033
36.22 5.339 0.18 0.023 II

38.32 5.811 0.16 0.021

42.87 6.927 0.07 0.010 B+C

43.82b 7.173 0.00 0.000 B

a A = KI03 ; B = LH03; C = KI03·2LH03

b For binary systems the compiler computes the following:

= 4.289 mol -1
soly of LH03 kg

soly of KI03 = 0.428 mol -1kg

AUXILIARY INFORMATION

100
Lito3

400020

20

00

80

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).

J<'I 03
100

ESTIMATED ERROR:

SOURCE AND PURITY OF MATERIALS:

Chemically pure grade KI03 and LiI03 were
used.

Nothing specified.

METHOD/APPARATUS/PROCEDURE:
The solubility in KI03-LiI03-H20 system was
studied by the isothermal method. Equili
brium was reached in 10 days. The iodate
content in the liquid was determined iodo
metrically, and the potassium content detd
gravimetrically as tetrapheny1borate.
Lithium concentrations were determined by
difference, and in several instances by
flame photometry. X-ray diffraction
patterns were recorded.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Rubidium iodate; RbI03; [13446-76-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 323 K

ORIGINAL HEASUREMENTS:
Karataeva, I.M.; Vinogradov, E.E.

Zh. Neo~g. Khim. 1974, 19, 3156-60;
RUM. J. InMg. Chem. IEngl. TIta.tL6l.l
1974, 19, 1726-9.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50°C

Lil03 RbI03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.25c 7.020 - - A
39.40 6.062 0.12 0.013 "
36.23 5.341 0.17 0.018 A+C
36.27 5.351 0.19 0.020 "
36.17 5.336 0.28 0.029 C
33.48 4.780 0.48 0.048 "
25.90 3.386 0.94 0.086 "
27.20 3.598 0.64 0.059 "
26.11 3.419 0.88 0.080 "
25.05 3.246 1.04 0.0941 "
22.79 2.890 1.43 0.127 C+Bb
22.71 2.876 1.40 0.124 "
22.72 2.877 1.40 0.124 "
22.64 2.864 1.37 0.121 "
19.10 2.318 1.23 0.104 B
11.98 1.353 1.61 0.127 "
11. 72 1.323 1.81 0.143 "
5.11 0.542 2.11 0.156 "
1. 74 0.181 3.59 0.261 "
0.57 0.059 4.19 0.303 "
- - 4.39b 0.317 "

continued ••••.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. Equilibrium between the
liquid and solid phases was established in
14 days. The liquid and solid phases were
analyzed for ions: Li+ by the periodate
method, Rb+ gravimetrically with sodium
tetraphenylborate, and 103- by iodometric
titration in sulfuric acid solution.

To determine the composition and nature of
solid phases formed in the systems, the
authors used Schreinemakers' method of
wet residues, X-ray diffraction, thermo
graphy, and infrared spectroscopy.

SOURCE AND PURITY OF MATERIALS:
Lithium iodate was prepared from lithium
carbonate and iodic acid. Although the
purity of lithium iodate was checked by
chemical, thermal and X-ray diffraction
analyses, the results were not given.
C.p. grade rubidium iodate was used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:

(1) Lithium iodate; LiI03; [13765-03-2)

(2) Rubidium iodate; RbI03; [13446-76-9)

(3) Water; H20; [7732-18-5)

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram for SO·C is given below

40

EVALUATOR:

Karataeva, I.M.; Vinogradov, E.E.

Zh. Neo~g. Khlm. 1974, 19, 3156-60;
Ru.611. J. 1no~g. Chern. (Eng£.. T!taJUl£..)
1974, 19, 1726-9.

EXPERIMENTAL VALUES (Continued)

b The compiler assumes that 2LiI03.RbI03.RbI03 given in the original paper should
read 2LiI03.RbI03 + RbI03·

For the binary systems, the compiler computes the following:

soly of Lil03 a 4.191 mol kg-1

soly of RbI03 a 0.176 mol kg-1
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Rubidium iodate; RbI03; [13446-76-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 K.

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Kashina, N.I.;
Arkhipov, S.M.; Kuzina, V.A.;
Kidyarov, B. 1.

Zh. Neo~g. Khlm. 1975, 20, 783-5;
RU.M. J. InMg. Chem. (Engt. TJutn6t.)
1975, 20, 441-2

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

LH03 RbI03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.000 2.36b 0.167 A
4.36 0.454 1.09 0.0793

10.58 1.168 0.75 0.058 II

15.88 1.849 0.67 0.054 II

21.15 2.603 0.47 0.040 A+C

25.65 3.314 0.23 0.021 C
30.57 4.188 0.148 0.0142
34.08 4.879 0.105 0.0105 II

38.37 5.814 0.067 0.0071

43.11 6.987 0.037 0.0042 B+C

43.82b 7.173 0.000 0.0000 B

a A a RbI03; B a LH03; C a RbI03·2LH03

b For binary systems the compiler computes the following:

soly of LiI03 a 4.289 mol kg- l

soly of RbI03 = 0.0928 mol kg-l

AUXILIARY INFORMATION

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).

Fbr0
3

100

METHOD/APPARATUS/PROCEDURE:
The solubility in LiI03-RbI03-H20 system was
studied by the isothermal method. Equili
brium was reached in 10 days. The iodate
content in the liquid was determined iodo
metrically, and rubidium determined gravi
metrically as the tetraphenyl borate.
Lithium was determined by difference, and in
several instances by flame photometry.
X-ray diffraction patterns were recorded.

The composition of the solid phases were de
termined by the method of residues, and was
checked by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:

Chemical pure grade LiI03 and RbI03 were
used.

ESTIMATED ERROR:

Nothing specified.

50

60
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Lithium Iodate 291

COMPONENTS:

(1) Lithium iodate; LiI03 ; [13765-03-2]

(2) Cesium iodate; CsI03; [13454-81-4]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, E.I.; Mitnitskii, P.L.

Zh. Neo~g. Kh1m. 1974, 19, 1975-6;
RlLM. J. rno~g. Chern. (EngR.. TMnAR..1
1974, 19, 1082-3.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at ;l').U'C

LH03
Nature of

mass % mol % mass % mol % the solid
(compiler) (compiler) phasea

43.82b 7.173 - - A
42.98 7.005 0.519 0.0500 "
42.52 6.896 0.647 0.0620 A+B

39.70 6.178 0.609 0.0560 B
36.45 5.423 0.610 0.0536 "
34.19 4.936 0.611 0.0521 "
32.36 4.562 0.611 0.0509 "
28.13 3.762 0.612 0.0484 "
24.98 3.217 0.612 0.0466 "
21.16 2.609 0.618 0.0450 "
15.35 1. 777 0.640 0.0438 "
12.63 1.422 0.646 0.0430 "

8.103 0.8726 0.744 0.0473 "
4.59 0.479 1.006 0.06203 "
- - 2.6lb 0.157 "

B = CsI03

b For binary systems the compiler computes the following:

soly of LiI03 = 4.289 mol kg-l

soly of CsI03 = 0.0871 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubility in the system was studied by the
isothermal method. Equilibrium between
liquid and solid phases,was established in
30 days.

Lithium content in samples of the liquid
and solid phases were determined by flame
photometry, and cesium was determined
gravimetrically as the tetraphenylborate.
The authors report that iodate was deter
mined by volumetric method. The compiler
assumes that this is an iodometric titra
tion. The solid phases were identified by
the method of residues, and by X-ray
diffraction analysis.

SOURCE AND PURITY OF MATERIALS:
C.p. grade LiI03 and CsI03 were recrystal
lized twice from aqueous solutions.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:



292 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03 ; [13765-03-2]

(2) Cesium iodate; CsI03; [13454-81-4]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 323 K

ORIGINAL MEASUREMENTS:
Karataeva, I.M.; Vinogradov, E.E.

Zh. Neo~. Khim. 1974, 19, 3156-60;
RU.M. J. Ino~. Chern. (El1gl. T!t.a.I'L6l.)
1974, 19, 1726-9.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

mass %
Lil03

mol % mass %
CsI03

mol %
(compiler) (compiler)

43.29b 7.031 - -
42.91 7.119 1. 73 0.170

43.73 7.358 1.83 0.182
43.62 7.328 1.84 0.183
43.78 7.361 1. 74 0.173

34.24 5.024 1. 73 0.150
31.32 4.435 1.94 0.162
30.07 4.203 2.16 0.178
19.12 2.348 2.23 0.162

3.68 0.393 4.10 0.259
- - 5.07b 0.312

a
A" LilO3 ; B .. CsI03

b For binary systems the compiler computes the following:

of 4.198 mol -1soly Lil03 .. kg

soly of CsI03 .. 0.174 mol -1kg

AUXILIARY INFORMATION

Nature of
the solid
phasea

A

"
A+B
"
"
B

"
"
"
"
"

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. Equilibrium between the
liquid and solid phases was established in
14 days. The liquid and solid phases were
analyzed for ions: Li+ by the periodate
method, 103- by iodometric titration in
sulfuric acid solution, and Cs+ by
difference.

To determine the ~01"')(lsition and naturE' of
solid phases formed in this system, the
authors used Schreinemakers' method of wet
residues, X-ray diffraction, thermography
and infrared spectroscopy.

SOURCE AND PURITY OF MATERIALS:
Lithium iodate was prepared from lithium
carbonate and iodic acid. Although the
purity of the lithium iodate was checked
by chemical, thermal and X-ray diffrac
tion analyses, the results were not given.

C.p. grade cesium iodate was used.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



Lithium Iodate 293

COMPONENTS:
(1) Lithium carbonate; Li2C03; [554-13-2]

(2) Lithium iodate; Li103; [13765-03-2)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.;
Kidyarov, B.I.

Zh. NeO~9. Khim. 1982, 27, 539;
Ruu•• J. Ino~. Chem. (Eng£.. T~a.YL6l.)
1982, 27, 306-7.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Li2C03 Lil03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

1.21 0.298 - - A
1.01 0.251 1.22 0.123 "
0.76 0.193 3.90 0.403 "
0.73 0.186 4.28 0.444 "
0.31 0.083 9.80 1.068 "
0.11 0.033 19.71 2.377 "
0.074 0.025 29.37 3.960 "
0.063 0.022 35.13 5.095 "
0.049 0.019 39.87 6.168 "
0.040 0.016 42.48 6.821 "
0.037 0.015 43.71 7.147 A+B

- - 43.80b 7.168 B

a A = Li2C03; B = Lil03

b For the binary system the compiler computes the following:

soly of Lil03 = 4.286 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The isothermal method was used. Equilibrium "Special purity" grade a-lithium iodate
was reached in 7 days. Samples of the and lithium carbonate were used.
liquid phase were analyzed for iodate by
iodometric titration, and carbonate by
back-titration using methyl red indicator.
The compositions of the solid phases were
determined by the method of residues and
checked by X-ray diffraction.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:



294 Lithium Iodate

COMPONENTS:
(1) Lithium nitrate; LiN03 ; [7790-69-4)

(2) Lithium iodate; LiI03; [13765-03-2)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298 K.

ORIGINAL MEASUREMENTS:
Shk10vskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.

Zh. Neo~g. Khim. 1975 20, 1442-4;
Ru.6.6. J. rno~g. Chern. (Eng!. TMn.6.t'.)
1975, 20, 811-2.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Lil03 LiN03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.000 47.10 18.88 A

2.37 0.367 45.90 18.76 A+B
2.37 0.367 45.90 18.76

2.48 0.375 43.75 17.47 B
2.96 0.446 42.84 17.04
4.49 0.644 36.39 13.77 "
5.51 0.752 30.45 10.97
7.63 1.041 27.80 10.01

10.16 1.392 25.12 9.08 "
12.04 1.640 22.26 8.00
15.67 2.161 19.01 6.92
19.35 2.685 15.12 5.53 "
24.93 3.547 10.72 4.02
43.82b 7.173 0.00 0.00

a A = LiN03·3H20; B = Lil03

b For the binary system the compiler computes the following:

soly of LiI03 = 4.289 mol -1 at 25°C.kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Equilibrium in the ternary system was reach
ed isothermally after 10-15 days.

Specimens of the liquid and solid phases
were analyzed volumetrically, presumably
(compiler) iodometrica11y for the iodate,
and gravimetrically for the nitrate ion with
nitron as a precipitant.

SOURCE AND PURITY OF MATERIALS:

Chemically pure grade LiI03 and LiN03 were
used.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).

LiI03
100



Lithium Iodate 295

COMPONENTS:
(1) Lithium nitrate; LiN03; [7790-69-4]

(2) Lithium iodate; LiI03; [13765-03-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 323 K

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Karataeva, I.M.

Zh. Neong. Khim. 1976, 21, 1664-6;
RU6.6. j. 1~ong. Chern. IE~gl. TJut/t.6l.)
1976, 21, 910-1.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50°C

Lil03 LiN03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.25b 7.020 0.00 0.00 A
33.86 5.168 6.2 2.50 "
24.05 3.436 12.17 4.587
16.99 2.345 17.49 6.369
10.12 1.403 26.31 9.624 "

6.88 0.995 34.24 13.06
4.02 0.654 48.06 20.63
1.36 0.250 60.78 29.48 "
1. 25 0.240 63.87 32.29 "
1.46 0.275 62.38 30.99 A+B
1.49 0.284 63.17 31. 75
1.40 0.263 62.18 30.77 "
1. 38 0.258 61.98 30.57
1. 36 0.257 62.77 31.30
1. 32 0.248 62.37 30.91 "
1. 39 0.262 62.51 31.07

0.30 0.056 63.57 31.48 B
0.00 0.000 64.41 32.11

a A = Lil03; B = LiN03

b For the binary system the compiler computes the following:

soly of LiI03 = 4.191 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The method used was similar to that describ
ed in (1) (presumably an isothermal method:
compiler). Equilibrium was reached in 14
days. The liquid and solid phases were
analyzed for Li+ by periodate method, and
103- by titration with sulfuric acid and KI.
Composition and nature of the solid phases
determined by Schreinemakers' method of
residues, X-ray diffraction, thermography,
and IR spectroscopy.

SOURCE AND PURITY OF MATERIALS:

The compiler assumes that lithium iodate was
prepd from lithium carbonate and iodic acid
as described in (1). The source of LiN03
was not given.

REFERENCES:
1. Karataeva, I.M.; Vinogradov, E.E.

Zh. Neong. Khim. 1974, 19, 3156.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).



296

COMPONENTS:
(1) Lithium phosphate; Li3P04;

[10377-52-3]

Lithium Iodate

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Vdovkina, T.E.

(2) Lithium iodate; LiI03; [13765-03-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

composition at 298.2 K

Zh. Neo~g. Khim. 1982, 27, 2985-6;
RUh4. J. rno~g. Chern. (Engl. T~l.)
1982, 27, 1692-3.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

LilO3 Li3P03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.82b 7.173 A

43.67 7.133 0.0024 0.00062 A+B

42.01 6.697 0.0036 0.00090 B
38.96 5.948 0.0038 0.00091 "
35.14 5.094 0.0040 0.00091 "
32.23 4.500 0.0042 0.00092 "
29.53 3.986 0.0045 0.00095 "
27.50 3.622 0.0049 0.0010 "
24.33 3.087 0.0061 0.0012
21.02 2.569 0.0067 0.0013 "
16.22 1.882 0.0070 0.0013 "
13.05 1.465 0.0073 0.0013 "
10.08 1.098 0.0081 0.0014 "

5.20 0.541 0.0085 0.0014 "
0.036 0.056 "

a A .. LiI03; B .. Li3P04

b For the binary system the compiler computes the following:

soly of -1LiI03 .. 4.289 mol kg

AUXILIARY INFORMATION

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based
on mass units).

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
established after 15-20 days. The iodate
content was determined iodometrically. The
phosphate concn in solution was determined
colorimetrically as the vanadomolybdo
phosphate complex, and in the residues by
titration after dissolving the solid in acid
The composition of the solid phase was
determined by the method of residues and
checked by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:

"Pure grade" lithium iodate and chemically
pure grade lithium phosphate were used.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

'0 10
Lir03



Lithium Iodate 297

COMPONENTS:
~l) Lithium iodate; LiI03; [13705-03-2)

(2) Silver iodate; AgI03; [7783-97-3)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Vdovkina, T.E.; Poleva,
G.V.

Zh. Ne04g. Khim. 1983, 28, 2431-3;
Ruu•• J. 1n04g. Chem. (Engf-. TIUlMl.)
1983, 28, 1382-3.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

mass %
Lil03 AgI03

mol % mass % mol %
(compiler) (compiler)

0.0052 3.3 x 10-4

7.48 0.795 0.00012 8.2 x 10-6
13.62 1.538 0.00067 4.9 x 10-5
19.23 2.304 0.00062 4.8 x 10-5
22.91 2.860 0.00059 4.7 x 10-5
26.61 3.468 0.00056 4.7 x 10-5
30.05 4.082 0.00052 4.5 x 10-5
34.62 4.984 0.00050 4.6 x 10-5
38.78 5.905 0.00048 4.7 x 10-5

43.35 7.047 0.00047 4.9 x 10-5
43.35 7.047 0.00047 4.9 x 10-5

43.82b 7.173

a A = AgI 03 B a-LiI03; SS = solid solution.

b For binary systems the compiler computes the following:

of Lil03 = 4.289 mol -1
soly kg

soly of AgI03 = 1.8 x -4 -110 mol kg

AUXILIARY INFORMATION

Nature of
the solid
phasea

A

SS

"

SS+B

B

COMMENT AND/OR ADDITIONAL DATA:

REFERENCES:
1. Rene, M.; Claude, G.J. Solid State

Chem. 1980, 32, 177.

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
established after 25-30 days.
The iodate content in samples of coexisting
phases was determined iodometrically, and
the silver content in liquid phase was de
termined by atomic absorption.
The composition of solid phase was determin
ed by the method of residues, and the result
was checked by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:

"Special purity" grade a-LiI03 was used.
Silver iodate was prepared by mixing aqueous
silver nitrate and sodium iodate solutions.
The product contained Ag 37.98 mass % and
103 61.94 mass %, and the ratio
I03/Ag a 1.01.
The X-ray diffraction pattern of the product
was consistent with that in literature
(ref 1).

ESTIMATED ERROR:

Soly: 1-3 reI. %.
Temp: precision ± 0.1 K.

AMII-K

50
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298 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2)

(2) Aluminum iodate; Al(I03)3;
[15123-75-8)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Shklovskaya. R.M.; Arkhipov. S.M.; _
Kidyarov. B.I.; Kuzina, V.A; Poeva, G.V.

Zh. Neo~g. KhLm. 1976, 21, 3116-9;
RU6~. J. Ino~g. Chern. (Engi. T~a~i.
1976, 21, 1718-20.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Lil03 Al( I 03)3 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.000 5.70b 0.197 A
4.91 0.526 3.16 0.112 "
8.18 0.893 1.96 0.0705 "

11.96 1.355 1.85 0.0691 "
15.71 1. 841 1. 37 0.0529 "
20.20 2.484 1.29 0.0523 "
24.73 3.203 1.26 0.0538 "
28.50 3.874 1.49 0.0668 "
30.48 4.249 1.53 0.0703 "
33.73 4.912 1.64 0.0787 "
39.00 6.150 2.11 0.110 "
40.96 6.678 2.41 0.130 A+B
40.96 6.678 2.41 0.130 "
42.18 6.840 0.94 0.0502 B
43.82b 7.173 0.00 0.0000 "

a A = Al(I03)2.6H20; B = LiI03

b For binary systems the compiler computes the following:

soly of LiI03 = 4.289 mol kg- l

soly of Al(I03)3 = 0.110 mol kg-l

continued •.•..

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method used. Equilibrium was
reached in 15-20 days. Aluminum content
was determined by complexometric titration,
lithium by flame photometry. The composi
tion of the solid phases was determined by
the method of residues, and checked by X-ray
diffraction. The X-ray diffraction patterns
were recorded on a URS-50-1 diffractometer
with Cu radiation. The IR spectra and ther
mogram were also recorded.

SOURCE AND PURITY OF MATERIALS:
Aluminum iodate was prepared at 80-90°C
by neutralization of a saturated solution
of iodic acid with an equivalent amount of
freshly precipitated aluminum hydroxide.
The solution was cooled to room temperature,
and the solid dried and analyzed.
Found, mass %: Al 4.03; 103 78.7; H20 17.6.
Calcd. For Al(I03)3.6H20, mass %: Al 4.09;
103 79.53; H20 16.38 (by difference).
"Very pure" grade LiI03 was used.

ESTIMATED ERROR:
Soly: error in flame photometry analysis

did not exceed 1-3 reI %.
Temp: precision ± 0.1 K.

REFERENCES:



Lithium Iodate 299

COMPONENTS:

(1) Lithium iodate; LiI03; [13765-03-2]

(2) Aluminum iodate; Al(I03)3;
, [15123-75-8]

(3) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:

Shk1ovshaya, R.M.; Arkhipov, S.M.
Kidyarov, B.I.; Kuzina, V.A.; Po1eva, G.V.

Zh. Neo~g. Khim. 1976, 21, 3116-9;
RU6<'>. J. rl1O~9. Chem. (Eng£.. Tltal1<'>f.)
1976, 21, 1718-20.

The phase diagram is given below (based on mass % units).

60

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:



300 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Gallium iodate; Ga(I03)3; [70504-12-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tokareva, A.C.; Kuzina, V.A.

Zh. Neo~g. Khim. 1980, Z5, 1112-6;
RUM, J. Ino~g. Chern. (Eng.t'.. TIUtI1-6£.)
1980, Z5, 618-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Lil03
mass %

1.12
2.49
4.8
6.57
7.97

10.99
15.47

17.35

17.49
19.78
22.88
25.16
28.51
32.98
34.80
36.37

37.45

37.61
39.47
42.57

Composition of saturated solutions

Ga( I03)3 Nature of the
mol % mass % mol % solid phasea

(compiler) (compiler)

0.85b 0.026 A

0.112 0.24 0.0074 B
0.253 0.13 0.0040 "
0.50 0.061 0.0019 "
0.692 0.040 0.0013 "
0.851 0.035 0.0011 "
1.209 0.032 0.0011 "
1. 781 0.028 0.00099 "
2.038 0.030 0.0011 B+C

2.058 0.028 0.0010 C
2.385 0.029 0.0011 "
2.856 0.032 0.0012 "
3.225 0.035 0.0014 "
3.803 0.037 0.0015 "
4.651 0.041 0.0018 "
5.025 0.045 0.0020 "
5.363 0.052 0.0023 "
5.603 0.049 0.0022 C+D

5.640 0.051 0.0023 D
6.073 0.056 0.0026 "
6.848 0.064 0.0031 "

continued ••.••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The investigation was carried out by the
isothermal method. Equilibrium was reached
in 25-30 days. Samples of the coexisting
phases were analyzed for lithium by flame
photometry. The photometry was carried out
on solutions in which the lithium concen
tration did not exceed 10 ~g ml- l . The
gallium content of liquid phases was deter
mined by atomic absorption. Solutions for
which the lithium and iodate ion concentra
tions range from 20 to 100 ~g ml-l do not
influence the absorption of gallium.
Analysis of these solutions was carried out
by the restricted standards method with
standard solutions based on gallium iodate.
The solid phases were identified by the
method of residues and checked by X-ray
diffraction.

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade lithium iodate was
used.
Gallium iodate was made by the reaction of
gallium nitrate with iodic acid.

ESTIMATED ERROR:
Soly: reI. error 1-3 % (flame photometry)

and 3-5 % (atomic absorpti9n measure
ment).

Temp: precision ± 0.1 K.
REFERENCES:



Lithium Iodate 301

COHPONENTS:

(1) Lithium iodate; LiI03; [13765-03-2]

(2) Gallium iodate; Ga(I03)3;
[70504-12-0]

(3) Water; H20; [7732-18-5]

EVALUATOR:

Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tokareva, A.G.;
Kuzina, V.A.

Zh. Neo~g. Khim. 1980, 25, 1112-6;
RM.6. J. rno~g. CheM. (Eng£.. TJta.n.6£")
1980, 25, 618-9.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Lil03 Ga( I 03)3 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

42.87 6.927 0.066 0.0033 D+E

43.82b 7.173 E

a Solid phase compositions are:

B solid solution based on Ga(I03)3.2H20

E = a-LiI03

b For binary systems the compiler computes the following:
-1soly of LiI03 = 4.289 mol kg

-1soly of Ga(I03)3 = 0.014 mol kg

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below.

(',a (!O3) 3

Ga(I03)3·~H20

60

10

zu

o

2Ga(I03'3,LiI03·4H20

Ga(I03)3· LiI03· 2H20

60



302 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Indium iodate; In(I03)3; [65597-32-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREHENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Po1eva, G.A.; Kuzina, V.A.

Zh. Neo~g. Khlm. 1981, 26, 791-4;
RU6~. J. lno~g. Chern. (Engl. ha.~!.)
1981, 26, 425-7.

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions at 25.0 CEXPERIHENTAL VALUES:
LH03

mass % mol %
(compiler)

- -
3.51 0.359
5.76 0.602
7.26 o. no
9.75 1.059

11.61 1.285

12.3 1.371
12.3 1.371

13.90 1. 574
15.36 1. 766
17.30 2.031

18.30 2.171
18.30 2.171

19.31 2.316
21.46 2.636
24.36 3.092
26.39 3.430
29.38 3.959
33.67 4.788
36.50 5.388
38.08 5.743
41.28 6.511

In(I03)3 Nature of
mass % mol % the solid

(compiler) phasea

0.049b 0.0014 A
0.0080 0.00023 "
0.0075 0.00022 "
0.0070 0.00021 "
0.0065 0.00020 "
0.0060 0.00019 "
0.0070 0.00022 A+B
0.0070 0.00022 "
0.0074 0.00024 B
0.0087 0.00028 "
0.0084 0.00028 "
0.009 0.00030 B+C
0.009 0.00030 "
0.0083 0.00028 C
0.0068 0.00024 "
0.0038 0.00014 "
0.0033 0.00012 "
0.0021 0.000080 "
0.0020 0.000081 "
0.0019 0.000080 "
0.0018 0.000071 "
0.0017 0.000076 "

continued •.•••

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium was estab
lished in 25-30 days.
Samples of satd sln and solids were analyzed
for lithium by flame emission spectroscopy.
The lithium content was detd by comparing
the test solution with solutions containing
only lithium. Indium in the liquid phase
was detd by flame absorption spectrometry.
The solid phases were identified by the
method of "residues" and checked by X-ray
diffraction. The thermographic investiga
tion was carried out on an OD-102 derivato
graph.

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade lithium iodate was
used, 'and indium iodate was made by
reaction of indium nitrate with iodic
acid.

ESTIMATED ERROR:
Soly: precision in lithium analysis

:; 3 %.
Temp: precision ± 0.1 K.

REFERENCES:
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COHPONENTS:

(1) Lithium iodate; Lil03; [13765-03-2)

(2) Indium iodate; In(I03)3; [65597-32-2)

(3) Water; H20; [7732-18-5)

EVALUATOR:

Shklovskaya, R.~.; Arkhipov, S.M.;
Kidyarov, B.I.; Poleva, G.A.; Kuzina, V.A.

Zh. Neo~g. KhiM. 1981, 26, 791-4;
R1U>~. J. lrtMn. Chem. (Ena,/'. T~an.6e.1
1981, 26, 425:7. .

EXPERIMENTAL VALUES (Continued)

Composition of saturated solutions at 25.0·C

Lil03
mass % mol %

(compiler)

In(I03) 3
mass % mol %

(col'lOiler)

42.42
42.42

43.82b

6.802
6.802

7.173

0.0028
0.00213

0.00013
0.00013

"lature of
the solid
phasea

C+D

D

a A c In( I03)3. H20 ;

D c Lil03

b For binary systems the compiler computes the following:

soly of -1LiI03 c 4.289 mol kg

soly of In(I03)3 c 7.7 x 10-4 mol kg

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below

In (I03) 3

In(I03)3· H20

80

50

'10

20
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Thallium iodate; TlI03; [14767-09-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Kashina, N.I.;
Kidyarov, B.I.; Kuzina, V.A.

Zh. Neong. Khim. 1981, 26, 1447-9;
Ru.6<'J. J. Inong. Chern. (Engl. TMn<'Jl.)
1981, 26, 779-80.

VARIABLES:

Composition at 298.2 K

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0·C

TH03 LilO3 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.066b 0.0031 A
0.0030 0.00015 4.85 0.502
0.0019 0.000099 9.44 ' 1.02 "
0.0025 0.00014 15.50 1. 785
0.0029 0.00016 16.80 1.961
0.0040 0.00024 22.84 2.849 "
0.0058 0.00036 25.15 3.222
0.0070 0.00046 31. 36 4.331 "
0.0072 0.00050 34.40 4.939 "
0.0075 0.00055 39.55 6.088 "
0.0094 0.00071 40.82 6.397 A+C

0.0092 0.00069 41.13 6.474 C
0.0090 0.00069 42.12 6.726

0.0091 0.00071 43.40 7.061 C+B

0.0063 0.00049 43.66 7.131 B
43.79b 7.165

a A .. TH03; B .. LilO3; C .. Lil03' TH03

b For binary systems the compiler computes the following:
-1

soly of LiI03 .. 4.284 mol kg
-3 -1

soly of TlI03 .. 1.7 x 10 mol kg

AUXILIARY INFORMATION

(mass % units)

60

80

TlI0
3

100

SOURCE AND PURITY OF MATERIALS:
"Special purity" lithium iodate was used.

of Thallium iodate was made from thallium
nitrate and lithium iodate.

ESTIMATED ERROR:

o
20

Soly: 0.3 reI % (samples of higher Tl103)
and nothing specified (samples of
lower TH03). 40

Temp: precision ± 0.1 K.

20

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached in 20 days. The iodate in samples
the liquid and solid phases with low TlI03
concentrations was detd by iodometric titra- 1-=~="""""':":"::::"7:=--:-::===:-::-:-:-~=-:------1
tion, and the thallium by flame emission COMMENTS AND/OR ADDITIONAL DATA:
photometry. The lithium concentration was
obtained by difference. In samples of solid
phases at higher TlI03 concentrations, the
thallium was detd gravimetrically as the
chromate, and lithium by flame emission
photometry. The compositions of the solid
phases were detd by the method of residues
and X-ray diffraction.



COMPONENTS:
(1) Lithium iodate; LiI03;

[13765-03-2]

(2) Titanium iodate; Ti(I03)4;
[73621-77-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

Lithium Iodate

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Kuzina, V.A.;
Vdovkina, T.E.

Zh. Neo~g. Khim. 1982, 27, 513-6;
RlL66. J. Inong. Chem. (Engl. TlUtl'l6l.)
1982, 27, 292-4.

PREPARED BY:

Hiroshi Miyamoto

305

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0oC

Lil03 Ti( I 03)3
Nature of the

mass % mol % mass % mol % solid phasea

(compiler) (compiler)

- - 0.047b 0.00011 A

2.47 0.250 0.061 0.0015 B
4.95 0.514 0.22 0.0056 "
9.79 1.07 0.43 0.011 "

11.51 1.278 0.45 0.012 "
13.62 1.547 0.53 0.015 "
17.30 2.044 0.59 0.017 "
21.83 2.712 0.61 0.018 "
26.40 3.454 0.51 0.016 "
29.52 4.009 0.47 0.016 "
31.88 4.458 0.44 0.015 "
34.30 4.946 0.41 0.014 "
39.46 6.107 0.45 0.017 "
42.50 6.870 0.43 0.017 "
42.92 6.975 0.38 0.015 C
42.92 6.975 0.38 0.015 "
43.82b 7.173 - - D

B a Solid solution based on Ti(I03)4.2H20;

C = Solid solution + LiI03; D a Lil03

SOURCE AND PURITY OF MATERIALS:

Ti(I03)4.2H20 prepared by mixing freshly
precipitated titanium hydroxide and a
stoichiometric amount of 75 % iodic acid
solution at 50 to 60°C. Purity of the
product was reported as: found: Ti 6.12 %;
103 89.63 %; I03:Ti = 4.01.
ca1cd for Ti(I03)4.2H20: Ti 6.11 %;
103 89.29 %.
Special purity grade lithium iodate was
used.

continued •••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached in 25-30 days. The iodate concen
tration in the coexisting phases was de
determined iodometrica11y. The liquid
phases were analyzed for tianium co1ori
metrically with chromotropic acid after
preliminary reduction of the iodate ion
with hydroxy1ammonium sulfate in an acidic
medium followed by removal of iodine by
evaporation of the solution. The lithium
content was determined by difference, and
also checked by flame emission spectrometry ~:=,:~~~==~ -1
in the solutions after removal of titanium. ESTIMATED ERROR:
The composition of the solid phases were
determined by the method of Schreinemakers' Soly: nothing specified.

Temp: precision ± 0.1 K.
resisues and checked by X-ray diffraction.

REFERENCES:

AMH-K·
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COMPONENTS:
(1) Lithium iodate; LiI03;

[13765-03-2]

(2) Titanium iodate; Ti(I03)4;
[73621-77-91

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

lithium Iodate

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Kuzina, V.A.; Vdovkina, T.E.

Zh. Neokg. K~. 1982, 27, 513-6;
Ru.6.6. J. lYlOkg. Chem. (EYlgL TkaYl.6L)
1982, 27, 292-4.

b For binary systems the compiler computes the following:

soly of LiI03~ 4.289 mol kg-l

soly of Ti(I03)4 = 6.3 x 10-5 mol kg- l

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

Ti(I03)4

Ti(I03 )4· 2H ZO

10

10

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Zirconium iodate; Zr(I03)4;
[22446-84-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Poleva, G.V.;
Troitskaya, N.!.

Zh. Neo4g. Khim. 1982, 27, 257-8;
Rl.L6.6. J. lna4g. Chem. lEngL T!U1n.6f.1
1982, 27, 145-6.

VARIABLES: PREPARED BY:

Composition at 298.2K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0·C

Lithium Iodate
mass % mol %

(compiler)

4.00
9.28

13.51
17.52
22.19
28.06
32.92
38.16
40.89

43.54

43.82b

0.411
1.00
1.524
2.061
2.748
3.721
4.638
5.766
6.422

7.108

7.173

Zirconium
mass %

0.0002b
0.0026
0.0060
0.0087
0.0092
0.012
0.017
0.024
0.058
0.081

0.092

Iodate
mol %

(compiler)
-40.05 x 10_40.61 x 10_4

1. 5 x lQ42.3 x 10_42.5 x 10_
43.4 x 10_45.2 x 10_47.8 x 10_
32.0 x 10_32.9 x 10

3.5 x 10-3

Nature of
the solid
phasea

A

"

"

"

A+B

B

b For binary systems the compiler computes the following:

soly of

soly of

-1
LiI03 = 4.289 mol kg

-6
Zr(I03)4 = 3 x 10 mol

-1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The system was studied by the isothermal
method. Equilibrium was established after
15-20 days. Samples of the coexisting
phases were analyzed for lithium by flame
emission spectrometry. Zirconium concentra
tions >0.001 % in the samples of the liquid
phase were determined gravimetrically by
precipitation with mandelic acid; otherwise
zirconium was determined photometrically
with sodium hyposulfate.
The solid phases were identified by the
method of residues, and checked by
X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade lithium iodate was
used. Zirconium iodate was prepared as
follows: freshly precipitated zirconium
hydroxide was treated with 60-70 % iodic
acid at room temperature, and the reaction
mass diluted to an iodic acid concentra
tion of 2-4 %. The product was heated to
60-80·C and dried. The purity of the
product was given as follows:
Found, mass %: Zr 11.50: 103 89.1.
Molar ratio I03:Zr = 4.01:1.
Calcd for Zr(I03)4, mass %: Zr 11.53;
103 88.47.
The X-ray diffraction pattern of the salt
obtained corresponded to that for anhydrous
zirconium iodate.

ESTIMATED ERROR:

Soly: reI. error in Li analysis 1-3 %.
Temp: nothing specified.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Hafnium iodate; Hf(I03)4; [19630-06-9]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tokareva, A.G.

Zh. Neo~g. Khim. 1981, 26, 1701-2;
RU.M. J. rllO~g. Chem. (Engl. T!U7JU>f..1
1981, 26, 919-20.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Lil03 Hf( I03)4 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

- - 0.00037b 0.0000076 A

5.05 0.524 0.00060 0.000013 C
9.69 1.05 0.0011 0.000025 "

12.05 1. 339 0.0025 0.000058 "
15.96 1.847 0.0065 0.00016 "
19.20 2.300 0.012 0.00030 "
22.70 2.828 0.014 0.00036 "
24.82 3.168 0.016 0.00042 "
27.62 3.644 0.019 0.00052 "
30.71 4.207 0.021 0.00060 "
32.39 4.533 0.025 0.00072 "
35.52 5.177 0.031 0.00094 "
39.34 6.040 0.035 0.0011 "
41.90 6.672 0.040 0.0013 "
43.33 7.049 0.063 0.0021 D

43.82b 7.173 - - B

a Solid phases are: A = Hf( I03)4; B = tiI03;

C = solid solution based on Hf(I03)4 D = solid solution based on LiI03
(assumed by the compiler)

b For binary systems the compiler computes the following:

soly of LiI03 a 4.289 mol kg-I; soly of Tl(I03)4 a 4.2 X
-6 -110 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility in this system was studied by
the isothermal method. Equilibrium was
reached in 25-30 days. Samples of the co
existing phases were analyzed for lithium by
emmission spectrometry, and the concentra
tion of lithium was determined by comparing
the solution being analyzed with solutions
containing only lithium. The hafnium content
was determined photometrically using
Arsenazo III and reducing the iodate ion
with hydroxylamine.
The solid phases were identified by the
method of residues, and the results confirm
ed by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Lithium iodate was "highly pure" grade,
and hafnium iodate obtained by the action
of aqueous iodic acid solution on freshly
precipitated hafnium hydroxide. The salt
obtained contained 20.31 mass % Hf and
79.45 mass % 101; mol ratio I03/Hf = 3.99.
The product agrees with the data (1) for
anhydrous hafnium iodate.

ESTIMATED ERROR:
Soly: within 1-3 reI % (flame photometry

of ti).
Temp: precision ± 0.1 K.

REFERENCES:
1. Deabridges, J.; Rohmer, R. 8u.f.f.. Soc.

Chim. F~. 1968, 2, 521.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2)

(2) Hafnium iodate; Hf(I03)4; [19630-06-9)

(3) Water; H20; [7732-18-5)

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tokareva, A.G.

Zh. Neo~g. Khim. 1981, 26, 1701-2;
RU.M. J. InMg. Chern. (Eng!. TMn6!.)
1981, 26, 919-20.

The phase diagram is given below (mass % units).

80
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310 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Lithium (I-4)-tetraoxorhenate(1-)
Lithium perrhenate); LiRe04;
[13768-48-4 ]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.!.

Zh. Neo~g. Khim. 1979, 24, 2287-8;
RUb&. J. Ino~g. Chern. (Engl. T~an&l.)
1979, 24, 1269-70.

VARIABLES:

Composition at 298.2 K

PREPARED BY:
Hiroshi Miyamoto

"
A

A+B

B

Composition of saturated solutions at 25.0°C

Nature of
the solid
phasea

Lil03 LiRe04
mass % mol % mass % mol %

(compiler) (compiler)

43.82b 7.173
35.98 6.009 8.89 1.050
26.20 4.633 21.90 2.738
21.50 3.907 28.08 3.608
14.53 2.956 41.10 5.914
9.51 2.114 50.40 7.923
4.83 1. 245 61.51 11.21
2.08 0.631 70.41 15.11

1.71 0.528 71. 36 15.57

74.25 16.81

a A a a-Lil03; B a LiRe04·H20

b For the binary system the compiler computes the following:

soly of Lil03 = 4.289 mol -1kg

EXPERIMENTAL VALUES:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary system LiI03-LiRe04-H20 was in
vestigated by the isothermal method. Equi1i
brium was reached in 10-15 days.
Lithium in the liquid phases was determined
by ion exchange, and iodate content was de
termined by iodometric titration in the
presence of phthalate buffer at pH 5. The
perrhenate concentration was found by dif
ference. Solid phase compositions deter
mined by the method of residues and checked
by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Special purity grade LiI03 was used. Lith
ium perrhenate was made from lithium hydrox
ide and perrhenate obtained by ion exchange
from ammonium perrhenate.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

COMME~~S AND/OR ADnITln~AL DATA:
The phase diagram is given below (based
on mass % units).
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Neodymium iodate; Nd(I03)3;
[14732-16-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Tarasova, G.N.

Zh. Neo~g. K~. 1982, 27, 269-70;
RtU>~. J. 1no!tg. Chern. (EngL T'taML)
1982, 27, 153-4.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0·C

Nd( I03)3 Lil03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phaseb

0.15b 4 x 10-3 A
0.02 5 x 10-4 1.02 0.102
0.01 3 x 10-4 2.80 0.285

<0.01 <3 x 10-4 6.75 0.712
<0.01 14.97 1. 714
<0.01 18.96 2.266 "
<0.01 23.11 2.892 "
<0.01 <4 x 10-4 29.13 3.913 A
<0.01 35.30 5.129

<0.01 " 34.99 5.063 A+B
<0.01 " 35.18 5.103

43.30b 7.034 B

a Nd(I03)3·2H20; B = Lil03A =

b For binary systems the compiler computes the following:

soly of

soly of

-1LiI03 = 4.200 mol kg

-3Nd(I03)4 = 2.2 x 10 mol
-1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. The experiments were
carried out in a water thermostat, and
equilibrium was established after 30-55 days.

The iodate concentration was determined by
titration with sodium thiosulfate in the
presence of sulfuric acid and potassium
iodide, the neodymium ion by complexometric
titration in the presence of hexamethylene
tetramine and Methylthymol blue, and
lithium by flame photometry.

The composition of the solid phase was de
termined by Schreinemakers' method of
residues, and thermogravimetry.

ESTIMATED ERROR:

801y: nothing specified.

Temp: precision ± 0.1 K.

SOURCE AND PURITY OF MATERIALS:
Lithium iodate synthesized from iodic acid
and lithium carbonate. Neodymium iodate
was made from neodymium oxide and iodic
acid. The purity of the product was
checked chemically.

i
JO ~

I
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COMPONENTS:

(1) Lithium iodate; LiI03; [13765-03-2]

(2) Samarium iodate; Sm( I03)3;
[134732-17-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 K

ORIGINAL MEASUREMENTS:

Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Zherdienko, L.P.

Zh. Neong. Khim. 1977, 22, 1139-41;
RU.M. J. Inong. Chem. (Eng£. TJtaY!-6I.)
1977, 22, 624-5.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Sm(I03)3 Lil03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler)

0.023b 0.00061 0.00 0.0000 A
0.020 0.00057 6.97 0.737 "
0.017 0.00051 13.10 1.472 "
0.015 0.00048 17.50 2.059 "
0.013 0.00044 23.42 2.941
0.012 0.00043 28.52 3.803 "
0.012 0.00046 33.10 4.673 "
0.013 0.00053 38.23 5.778

0.011 0.00047 41.56 6.583 A+B
0.011 0.00047 41.56 6.583 "
0.000 0.00000 43.82b 7.173 B

a A .. Sm( I03)3· 2H20 ; B .. Lil03

b For binary systems the compiler computes the following:

soly of 4.289 mol -1LiI03 .. kg

-4 -1
soly of Sm(I03)3 .. 3.4 x 10 mol kg

AUXILIARY INFORMATION

COMMENTS AND OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).

METHOD/APPARATUS/PROCEDURE:
The ternary system, LiI03-Sm(I03)3-H20, was
investigated by the isothermal method.
Equilibrium in the system was reached in
20-30 days. Samarium content in the liquid
phase was determined by comp1exometric
titration and lithium by flame photometry.
The solid phases were identified by the
method of "residues" and checked by X-ray
diffraction.

SOURCE AND PURITY OF MATERIALS:

Sm(I03)3.2H20 prepared from samarium carbon
ate and iodic acid. Special purity grade
LiI03 was used.

ESTIMATED ERROR:

Nothing specified.

80

50
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Lithium hydroxide; LiOH; [1310-65-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREHENTS:
Tarasova, G.N.; Vinogradov, E.E.;
Lepeshkov, I.N.

Zh. Neo~g. Khlm. 1976, Z1, 874-5;
RU66. J. TnMg. Chern. (Engl. TJutI16.t.1
1976, Z1, 478-9.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0 o C

Lil03 LiOH Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.000 11.05 8.546 A
4.19 0.443 10.29 8.263

10.94 1.235 9.57 8.20 "
11.95 1.361 9.13 7.90 E1
12.02 1.371 9.31 8.06 "
13.23 1. 526 8.87 7.77 B
14.64 1. 713 8.69 7.72 "
15.79 1.866 7.76 6.96 "
18.86 2.306 7.99 7.42 "
21.63 2.723 7.38 7.06
23.70 3.055 7.25 7.10 "
25.47 3.353 7.22 7.22 "
26.98 3.612 6.86 6.97 E2
26.91 3.600 6.86 6.97 "
26.95 3.607 6.88 6.99 "
31.65 4.463 4.96 5.31 C
38.68 5.917 1.58 1.84 "
43.93b 7.203 0.00 0.00 "

a A = LiOH.H20 ; B mLil03.nLiOH; C = Lil03;
The chemical formula of E1 and E2 was not given in the paper.

b For the binary system the compiler comtutes the following:
soly of LiI03 = 4.309 mol kg-

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after continual stirring for 12-14
days. The hydroxide ion concentration was
determined by titration with 0.1 mol dm-3
HC1 in presence of Methyl Orange. Li+ was
determined by flame photometry and by the
periodate method. The 103- ion was deter
mined by titration with sodium thiosulfate
solution in the presence of sulfuric acid
and KI.

SOURCE AND PURITY OF MATERIALS:

Lithium iodate was prepared from lithium
carbonate and iodic acid. Lithium hydroxide

freed of Li2C03 by recrystallization
from aqueous solution in silver vessels in
a stream of nitrogen.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ~DDITIONAL DATA:

LiOH

(mass %)



314 Lithium Iodate

COMPONENTS:

(1) Lithium iodate; LH03 ; [13765-03-2]

(2) lodic acid; RI03; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.; Amron, I.

J. Am. Chern. Soc. 1951, 73, 3613-8.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Lil03 Hi03 dens!§y Nature of
mass % mol % mass % mol % g em the solid

(compiler) (compiler) phasea

43.86b 7.184 0.00 0.00 1.558 A
43.96 7.323 1.03 0.177 1.579 "
43.96 7.563 3.13 0.557 1.620 .
43.83 7.964 6.67 1.25 1.697
43.56 8.508 11.18 2.257 1. 797
43.08 9.229 16.65 3.687 1.923
42.49 9.797 20.89 4.979 2.027
41.48 10.59 26.56 7.012
40.81 10.82 28.80 7.890 2.237
40.42 11.14 30.78 8.767 2.300

40.16 11.17 31.40 9.024 2.312 A+S
40.25 11.19 31. 30 8.993 2.310 "
40.16 11.14 31.30 8.973 2.311 "

(av)40.l9 11.16 31.33 8.995 2.311 "
39.75 11.23 32.46 9.484 2.334 S
39.57 11.19 32.65 9.542 2.340 "
38.84 11.33 34.58 10.43 2.385 "
38.53 11.40 35.42 10.83 "
37.21 11.47 38.25 12.19 2.475 "
37.13 11.50 38.52 12.34 2.476 "
36.18 11.47 40.29 13.21 2.525 "
36.28 11.57 40.38 13.31 "
35.35 11.58 42.23 14.30 2.567 "
34.70 11. 59 43.54 15.04 2.602 "

continued .•.•.

AUXILIARY INFORMATION

continued .•••.

METHOD/APPARATUS/PROCEDURE:
Satd sIns prepd by placing excess solid and
freshly boiled distilled water in glass-stop
pered flasks, and rotating in a const temp
erature water bath.
After rotation and settling of the solid,
the liquid was sampled by means of 1 ml
specific gravity pipets. Solutions with at
least 20 % H20 were withdrawn through filter
paper tips for separation of the solid.
Those with less water were sampled only
after sufficient settling. When the
crystals were not too fine, one or two days
of settling sufficed. For extremely fine
ppts, separation was accomplished by cen
trifuging for one minute followed by re
placing the bottle in the water-bath for
five minutes until sufficiently clear super
natant liquid was available for sampling.
Equilibrium was reached in 2 to 8 weeks de
pending on the composition. Equilibrium was
checked for a few representative solutions
in each series including the most viscous,
before the whole series was analyzed. The
solutions on the solubility curve of HI03
were all seeded with the solid before
stirring at 25·C.

SOURCE AND PURITY OF MATERIALS:
Some of the lithium iodate used was made by
purification of two samples of commercial
c.p. material which assayed ~97% LiI03' One
sample contained insoluble Ba(I03)2 and gave
an acid reaction. Part of it was simply
recrystallized twice and part was neutral
ized with Kahlbaum LiOH before the second
crystallization. The other sample contained
insoluble Li2C03 and gave an alkaline re
action; this was neutralized with iodic
acid and LiOH followed by two recrystalliza
tions. The rest of the salt used was made
from Kahlbaum Li2C03 and c.p. iodic acid
using LiOH for final neutralization.
The final product was obtained by slow
evaporation with stirring on a hot-plate.
After decantation the crystals were filtered
by suction and washed with water. Ground
and dried at 110-180·C, the product was
found to be 99.9 to 100.1 % pure by deter
mination of lithium as Li2S04 and iodate by
titration with Na2S203 solution.
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COMPONENTS:
(1) Lithium iodate; Lil03 ; [13765-03-2]

(2) lodic acid; HI03 ; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Amron, I.

J. Am. Chern. Soc. 1951, 73, 3613-8.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Lil03 HI03 dens!§y
mass % mol % mass % mol % g cm

(compiler) (compiler)

34.09 11.61 44.79 15.77 2.636
33.62 11.57 45.60 16.23
33.48 11. 62 46.00 16.50
32.89 11.57 47.02 17.10 2.695
32.81 11.60 47.25 17.26 2.702
29.86 11.48 52.74 20.97 2.848
27.25 11.30 57.45 24.63 2.979

(av)26.84 11.26 58.15 25.21 2.995
26.76 11.20 58.19 25.19 2.993
26.95 11.33 58.10 25.24 2.993
26.82 11. 24 58.15 25.19 2.998

25.91 10.65 58.56 24.89 2. 961
21.08 8.023 61.25 24.10 2. 827
16.48 5.875 63.91 23.55
10.20 3.403 68.09 23.48 2.6°9

7.23 2.35 70.19 23.58
3.50 1.10 72.92 23.79 2. 514
1. 24 0.385 74.62 23.95 2. 487
0.00 0.00 75.40b 23.89

a A c Lil03; B c HI03; S = solid solution

Nature of
the solid

phasea

S

"

S+B

"
B

"

"

b For h bi t th i1 th f 11 it e nary sys ems, e comp er computes e 0 ow ng:

soly of LiI03 c 4.296 mol kg-1

soly of HI03 c 17.42 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

In most cases equilibrium was approached
presumably from super-saturation, and some
cases were obtained from undersaturation.
For a few of the worst cases the rotation
of the tubes was started at ~5°C, and the
temperature of the water-bath was slowly
lowered to 25°C over a period of 30 hours,
the sIns being seeded with HI03 at ~36°C.
For the analysis of the saturated solutions
the iodic acid content was determined by
titration with standard NaOH solution, and
the neutralized sample was then used for the
determination of total iodate with standard
Na2S203 solution in the presence of
H2S04'

ESTIMATED ERROR:

Soly: precision was presumed within 0.1 %.
Temp: precis~on about! 0.05 K (compiler).

COMMENTS AND OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).
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COMPONENTS:

(l) Lithium iodate; Lil03; [13765-03-2]

(2) Iodic acid; HI03 ; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Azarova, L.A.; Vinogradov, E.E.
Mikhailova, E.M.; Pakhomov, V.I.

Zh. Neo~g. K~. 1973 18, 239-42;
RuM. J. rno~g. CheIn. (Eng!. f,Jta.Ml.)
1973, 18, 124-7

VARIABLES: PREPARED BY:

Composition at 323.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50.0o C

HI03 Lil03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0.00 0.00 43.28b 7.028 A
4.26 0.766 43.54 7.574 "

23.72 5.912 41. 76 10.07 "
20.67 4.740 40.83 9.057 "
26.28 6.823 41.03 10.30 "
30.27 8.330 39.53 10.52 A+C
30.44 8.429 39.62 10.61 "
46.31 17.05 33.98 12.10 C
47.11 18.32 34.83 13.10 "
51.69 21.20 31. 78 12.61 "
55.19 22.79 28.48 11.38 "
34.65 10.23 37.99 10.86 "
44.91 16.58 35.47 12.67

59.90 26.53 25.65 10.99 C+B
61.38 29.14 25.90 11.89 "
61.14 29.31 26.37 12.23 "
61. 36 30.20 26.77 12.75 "
62.15 26.57 22.49 9.301 B
68.78 24.76 10.90 3.796 "
76.02 25.97 1.98 0.654 "
78.62 27.36 0.00 0.00 "

a A • LH03; B • HI03; C • mLH03·nHI03

b For binary systems the compiler computes the following:
soly of LiI03 • 4.20 mol kg-l soly of HI03 • 20.90 mol kg-l

SOURCE AND PURITY OF MATERIALS:
C.p. grade iodic acid used. LiI03 prepared
from ti2C03 and iodic acid. The product
was analyzed chemically, and by X-ray
diffraction, but the results were not

iven.

HI03

ESTIMATED ERROR:

METHOD/APPARATUS/PROCEDURE:
Mixtures of LiI03, HI03 and H20 were stirred
in a thermostat for 7-14 days. Samples were
allowed to stand in the thermostat, centri
fuged over a period of 1 min, thermostated
again, and only then the liquid phase was
separated from the solid phase. HI03 was
determined by titration with a standard NaOH Nothin s ecified.
solution, and then the total 1°3 content in ~C~0~MME~~NT~S~AND~~/70~R~A~D~D~I~T~I~0~N~AL~~D~A=TA~:-----------;
the sample was found by iodometric titration. H20
Lithium was determined by flame photometry The phase diagram
and the periodate method. is given below
The composition and nature of solid phases (based on mass %
were determined by the Schreinemakers', units).
X-ray diffraction, and thermographic
methods. X-ray diffraction patterns of
solid phases were recorded by the Debye
Scherrer method with an RKU-114 camera
with nickel-filtered Cu-Ka radiation.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Iodic acid; HI03 ;[7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Mitnitskii, P.L.

lzv. Sib. OU. Akad. Nauk SSSR SeJL. KIUm.
Nauk 1976, 16', 89-91.

VARIABLES: PREPARED BY:

Composition at 313 K. Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 40°C

Lil03 HI03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

43.83b 7.176 0.000 0.000 A
42.872 7.758 7.382 1.381 "
41.614 7.900 11.503 2.258 "
39.830 9.805 26.596 6.768 "
39.177 10.464 30.763 8.494 "
39.701 10.802 30.994 8.717 A+C

35.771 10.255 37.004 10.966 C
34.748 10.708 40.715 12.970 "
33.884 10.258 40.942 12.813 "
31. 447 10.450 46.632 16.019 "
26.672 10.922 57.684 24.417 "
25.563 10.670 59.309 25.591 "
24.468 9.872 59.493 24.812 "
23.417 9.551 60.845 25.654 "
23.689 10.124 61.805 27.303 B+C

20.073 8.4238 64.961 28.181 B
18.121 7.200 65.443 26.880 "
13.189 4.931 68.649 26.531 "
11. 598 4.069 68.311 24.776 "

9.193 3.192 70.398 25.271 "
6.344 2.119 72.00 24.862 "
2.787 0.877 73.525 23.909 "
0.000 0.000 73.70b 22.299 " continued ••••..

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
For high concentrations of LiI03, saturated
solutions were prepared isothermally. For
high HI03 concentrations, saturated solu
tions were prepared isothermally from
supersaturated solutions. Equilibrium was
reached in 8 days for the former method, and
in 30 days for the latter method.

The acid concentration in liquid and solid
phases was determined by titration with
standard NaOH solution, and the iodate
concentration determined by titration with
thiosulfate solution.

The composition of the solid phase was
determined by Schreinemakers' method of
residues and checked by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade LiI03 was used.
The total amount of impurities did not
exceed 0.001 %.
Iodic acid was prepared as described in
ref. (l).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Vu1ikh, A.I.; Bogatyrev, V.L.;

Kaz'minskaya, V.A.; Zherdienko, L.P.
Me;todrj Poiu.c.hen-Lqa KIUmc.he1> kikh
Rea.Wvov i Pltepalta..tov lREA, Vqp. 76,
M., s.5.
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COMPONENTS:

(1) Lithium iodate; Lil03; [13765-03-2)

(2) Iodic acid; HI03 ; [7782-68-5)

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Mitnitskii, P.L.;

Tzv. Sib. Otd. Akad. Nauk SSSR S~. Khim.
Nauk 1976, (6), 89-91.

B = HI03; C = solid solution

b For binary systems the compiler computes the following:

soly of L~I03 = 4.291 mol kg-
l

soly of HI03 = 15.93 mol kg- l

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below
(based on mass % units).

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

REFERENCES:
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Iodic acid; HI0 3; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Lukasiewicz, T.; Pietaszewska, J.;
Amija, J.

Biul. Woj~k. Acad. reck. 1979, 28, 85-9.

VARIABLES: PREPARED BY:
Temperature: 313 to 328 K A. Maczynski and H. Miyamoto
pH: range of 1.9 to 3.5

EXPERIMENTAL VALUES:

tlOC pH Composition of saturated solutionsa

HI03/mol % LiI03/mol %

40 1.9 0.68 7.06
50 " 0.60 6.22
55 " 0.40 6.58

40 2.1 0.38 6.44
50 " 0.34 6.64
55 " 0.20 6.56

40 2.3 0.30 6.66
50 " 0.17 6.63
55 " 0.16 6.60

40 2.5 0.18 6.65
50 " 0.16 6.63
55 " 0.12 6.58

40 3.0 0.06 6.62
50 " 0.05 6.50
55 " 0.05 6.48

40 3.5 0.03 6.44
50 " 0.02 6.62
55 " 0.03 6.48

aComposition of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The method employs the fact that the solubi
lity of Lil03 in water decreases as the
temperature is increased.
A nearly saturated solution was prepared in
a closed vessel at room temperature and
placed in a thermostat. On heating to higher
temperatures lithium iodate precipitated.
The solution was kept at the higher experi
mental temperature for a few hours until the
composition was constant. The analysis
involved hydrogen ion concentration by NaOH
titration, and iodate ion concentration
determinations by iodometry as described
in ref (1).

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:
Soly: precision ± 1 % or better.
Temp: nothing specified.

REFERENCES:
1. Ricci, J.; Amron, I. J. Am. Chern. Soc.

1953, 73, 3613
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COMPONENTS:
(1) Lithium dihydrogen phosphate;

LiH2P04; [13453-80-8]

(2) Lithium iodate; LiI03; [13765-03-2]

(3) Phosphoric acid; H3P04; [7664-38-2]

(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Vdovkina, T.E.

Zh. Nea~g. KhLm. 1982, 27, 1597-8;
Ru.6~. J. TI1Mg. Chern. (Engl. TItaJ1,6l.)
1982, 27, 902.

VARIABLES: PREPARED BY:
Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0 o Ca

Lil03 LiH2P04 Nature of
mass % mol % mass % mol i. the solid

(compiler) (compiler) phaseb

43.82c 7.173 - - A
36.50 6.002 8.31 2.39 "
26.71 4.271 16.92 4.735 "
21.50 3.453 22.91 6.438 "
15.25 2.481 30.70 8.742 "
10.42 1. 766 38.91 11.54 "

7.63 1.340 44.40 13.64 "
5.90 1.09 49.73 16.09 "
4.81 0.937 54.20 18.47 "
3.93 0.797 57.61 20.45 A+B

1.50 0.290 57.25 19.34 B
- - 61.00 21.33 "

a Initial solvent was a 1 % phosphoric acid solution.

b A a Lil03; B a LiH2P04

c For the binary system the compiler computes the following:

soly of LiI03 a 4.289 mol -1kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached in 15-20 days.
The solubility determinations in the
LiH2P04-Lil03-H20 system was carried out in
1 % phosphoric acid solution.
Samples of the liquid phases were analyzed
for iodate iodometrically, and for the
dihydrogen phosphate by direct titration
with sodium hydroxide using thymolphthalein
as an indicator.
The solid phases were identified by the
method of residues and checked by X-ray
diffraction.

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade lithium iodate
and "pure" grade lithium dihydrogen
phosphate were ~sed.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:
(1) Lithium iodate; Li103 ; {13765-03-2]

(2) Potassium iodate; KI03; [7758-05-6]

(3) lodic acid; HI03; [7782-.68-5]

(4) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 K

ORIGINAL MEASUREMENTS:
Azarova, L.A.; Vinogradov, E.E.;
Lepeshkov, I.M.

Zh. Neong. Khim. 1978, 23, 1952-7;
RU6&. J. Inong. Chern. (Engl. T!UtIt&l.1
1978, 23, 1072-5.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

LilO3 KI03 HI03 Nature of
mass % mol % mass % mol % mass % mol % the solid

(compiler) (compiler) (compiler) phasea

1. 59 0.183 12.83 1.253 0.72 0.086 A+D
3.69 0.430 12.04 1.192 0.69 0.083 "

11. 73 1.449 9.57 1.005 0.55 0.070 "
11. 28 1.371 8.48 0.876 0.61 0.077 "
14.94 1.913 9.43 1.026 0.59 0.078 A+D+E
15.40 1.974 9.12 0.993 0.54 0.072 "
15.50 1.981 8.81 0.957 0.50 0.066 D+E
16.31 2.068 7.31 0.787 0.52 0.068 "
18.71 2.440 6.97 0.773 0.90 0.121 "
17.97 2.271 4.64 0.498 1.31 0.171 "
20.92 2.748 1.59 0.177 4.77 0.648 "
18.13 2.277 2.29 0.244 2.99 0.388 "
25.14 3.580 1.26 0.152 7.39 1.088 "
32.47 5.432 1.20 0.171 11.62 2.010 "
35.71 6.635 1.14 0.180 15.00 2.881 D+E+B
35.86 6.642 0.82 0.129 14.99 2.870 "
44.79 7.884 0.34 0.051 3.40 0.619 E+B
42.64 7.288 0.26 0.038 3.77 0.666 "
42.22 7.187 0.26 0.038 3.93 0.692 "
41. 78 7.153 0.52 0.076 4.48 0.793 "
35.98 5.530 0.31 0.040 3.17 0.504 "
37.40 7.206 0.41 0.067 16.17 3.221 "

continued •••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The LiI03-KI03-HI03-H20 system was studied
by the isothermal method. Equilibrium in
the system was established in 14 days
except for viscous solutions when equili
brium was established after one month. In
sampling, the solutions were centrifuged,
then thermostated, and only after this
procedure was liquid phase separated from
the solid. The liquid and solid phases
were analyzed for ~ gravimetrically by
precipitation with sodium tetrapheny1borate
in acetic acid, Li+ by flame photometry,
103- by iodometric titration, and a+ by
titration with standard alkali. The
compositions of the solid phases were
determined by Schreinemakers' method of
residues.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade KI03 and HI03
were used. Lithium iodate was made from
HI03 and LI2C03'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS: OFIGINAL MF.ASURE~m~TS:

(1) Lithium iodate; LilO3 ; [13765-03-2] Azarova, L.A.; Vinogradov, E.E. ;

(2) Potassium iodate; KI03; [77 58-05-6]
Lepeshkov, I. '1.

(3) lodic acid; HI03 ; [7782-68-5] Zh. Neo~g. Khim. 1978, 23, 1952-7;
RU6.6. J. IrtMgl' CheY'!. (Eng/'.. TnaYl.6t.)

(4) Water; H2O; [~732-18-5]
1978, 23, 1072-5.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions at 25°C

LilO3 KI03 HI03 Nature of
mass % mol % mass % mol % mass % mol % the solid

( compiler) (compiler) (compiler) phasea

40.91 11.856 1.09 0.268 31.15 9.332 F+B

38.41 9.504 0.99 0.20R 27.24 6.968 B+D+F
41. 97 11. 981 0.93 0.226 29.67 8.755 11

1.61 0.182 2.02 0.194 10.31 1. 207 D+F
2.98 0.342 1.83 0.178 10.38 1.231 11

4.24 0.490 1.65 0.162 9.813 1.179 11

5.00 0.584 1.54 0.153 10.34 1.249 11

7.59 0.910 1.48 0.151 10.19 1. 262 11

10.50 1.330 1. 50 0.161 12.21 1. 599 11

10.48 1.285 1.39 0.145 9.48 1.202 11

18.83 2.693 1. 33 0.162 13.98 2.067 11

6.43 2.355 0.41 0.128 74.40 28.17 C+F
9.22 3.085 0.01 0.003 69.16 23.92 "

11.17 4.133 0.07 0.022 70.30 26.89 "
15.34 6.195 0.06 0.021 68.62 28.65 "
18.19 8.317 0.59 0.229 68.1.1 32.33 "
21.78 8.444 trace - 61.08 24.1,8 "
39.94 11. 78 1.29 0.323 32.59 9.938 "
39.75 12.08 1.59 0.'.11 33.58 10.55 B+F+G
40.12 12.11 1.81 0.4M 32.72 10.21 11

33.08 8.704 1. 85 0.414 34.37 9.348 "
30.37 8.316 0.96 0.223 39.64 11.22 F+G
35.61 11.81 1. 94 0.547 40.42 13.86 "
37.51 11.48 1.42 0.369 36.25 11.47 11

28.99 11. 79 0.28 0.097 54.88 23.07 C+F+G
28.99 11.79 0.28 0.097 54.88 23.07 11

a A a KI03; B a Li03; C a HI03; D = KI03.HI03; E = KI03.2LiI03;

F = KI03.2HI03; G • mLiI03.nHI03



Lithium Iodate 323

COMPONENTS:
(1) Lithium iodate; LiI03 ; [13765-03-2]

(2) Aluminum iodate; A1(I03)3; [15123-75-8]

(3) Iodic acid; HI03; [7782-68-5]

(4) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tsibulevskaya, K.A.

Zh. Neo~g. Khim. 1979, 24, 253-5;
Ru.66. J. I nang. che.m. (Engl. Tltal16t. I
1979, 24, 141-2.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Compositions of saturated solutions at 25.0°C

HI03 Lil03 Al( I03)3 Nature of
mass % mol % mass % mol % mass % mol % the solid

(compiler) (compiler) (compiler) phasea

0.0 0.0 40.96 6.678 2.41 0.121 A+B
1. 93 0.328 39.78 6.543 2.27 0.123 "
3.24 0.569 40.28 6.838 2.53 0.142 "
7.53 1. 378 38.47 6.809 2.70 0.158 "

10.62 1.987 36.27 6.564 3.15 0.188 "
14.36 2.904 36.06 7.054 4.11 0.265 "
18.83 4.025 34.17 7.065 4.55 0.310 "
30.30 8.467 36.19 9.783 3.67 0.327 A+B+S

28.13 7.515 40.42 10.45 - - A+S

35.40 10.04 32.21 8.834 3.19 0.288 B+S

40.35 11.57 28.54 7.916 2.43 0.222 B+C+S

43.26 12.48 26.23 7.320 2.11 0.194 C+S
52.44 18.39 24.38 8.273 1.83 0.205 "
56.39 18.65 18.69 5.981 1.64 0.173 "
64.73 26.31 18.54 7.290 - - D+S

64.03 25.44 17.06 6.557 1.43 0.181 C+D+S

63.39 21. 35 11.63 3.789 2.29 0.246 C+D
71.02 26.71 7.05 2.565 2.76 0.331 "
72.72 26.45 3.69 1.299 3.36 0.390 "
71.06 22.48 - - 3.98 0.402 "
10.52 1.263 - - 5.40 0.207 B+C
17.71 2.457 6.58 0.883 4.50 0.199 "

AUXILIARY INFORMATION continued ••.••

METHOD/APPARATUS/PROCEDURE:
The quaternary system LiI03-Al(I03)3-HI03
H20 was studied by the isothermal method.
Equilibrium was established in 30-45 days.
Aliquots of the liquid phases were
analyzed for iodate by iodometric titration,
for lithium by flame photometry, and for
aluminum by complexometric titration. The
iodic acid was determined by difference, but
for the eutectic solution iodic acid was
determined by titration with standard NaOH
solution.
The solid phases were identified by the
method of residues, and by X-ray
diffraction.

SOURCE AND PURITY OF MATERIALS:
"Special purity" grade a-LiI03 and HI03
were reGrYstallized twice from 3qU~ouS

solution.
Aluminum iodate was prepared at 80-90°C
by neutralization of a saturated solution
of iodic acid with freshly precipitated
aluminium hydroxide in equivalent amounts,
cooling the solution to room temperature,
and drying the salt. Found, mass %: Al
4.03; 103 78.7; H20 17.6. Calcd. for
Al(I03)3.6H20, mass %: Al 4.09; 103 79.53;
H20 16.38.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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Shklovskaya, 't.H.; Arkhipov, S.H.;
Kidyarov, B.I.; Tsibulevskaya, K.A.

Zh. Neo~g. Khim. 1979, 24, 253-5;
RUM. J. lrw~g. Chern. (Engl. TMn-6L)
1979, 24, 141-2.

COHPONENTS:
(1) Lithium iodate; LiI03 ; [13765-03-2]

(2) Aluminum iodate; A1(I03)3; [15123-75-8]

(3) Iodic acid; HI03 ; [7782-68-5]

(4) Water; H20; [7732-18-5]

EXPERPiENTAL VALTTES: (Continued)

a Solid phases are:

ORIGINAL l UREMENTS:

A ~ a-LiI03; D ~ HI03

S = solid solution (H,Li) I03

COHMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

6(1 II' Al(IO )
3 3
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Lithium hydroxide; LiOH; [1310-65-2]

(3) Potassium iodate; KI03; [7758-05-6]

(4) Potassium hydroxide; KOH; [1310-58-3]

(5) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Lepeshkov, I.N.;
Tarasova, G.N.

Zh. Neo~g. Khim. 1978, 23, 3360-5;
RU6h. J. 1nMg. Chem. (Eng£.. TJta.nht.1
1978, 23, 1865-8.

PREPARED BY:
Hiroshi Miyamoto

The phase diagram for the penternary system is shown below. Numerical solubility
data are given on the following two pages.

LlOH KOH

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The LiI03-LiOH-KI03-KOH-H20 system was
studied by the isothermal method. The time
required to reach equilibrium in the system
with continuous stirring is different for
different regions of the system (see below).
Region Time
LiOH.H20 + KI03 5 days
KI03 + KOH.2HZO 5 days
LiI03 + KI03.ZLiI03 10-14 days
LiI03 + KI03 10-14 days
LiI03 + solid soln > 3 months
LiI03 + LiOH.H20 > 3 months

Specimens of the liquid phases were with
drawn and analyzed for Li+ by the periodate
method, ~ gravimetrically using soldium
tetraphenylborate, 103- iodometrically, and
OH- by titration with 0.1 N HCl using
Methyl Orange as an indicator.

The composition of the solid was determined
by Schreinemakers' method of residues.

SOURCE AND PURITY OF MATERIALS:

C.p. grade KI03 was used. LiI03 prepared
from HI03 and LiZC03' LiOH was freed of
Li2C03 impurity by recrystallization from
saturated aqueous solution in silver ves
sels in a stream of purified nitrogen at
150°C. KOH was purified from alcoholic
solution, the temperature being gradually
raised to 250°C.

ESTIMATED ERROR:
50ly: nothing specified.
Temp: precision ± 0.1° K.

REFERENCES:



W

C"mpo<;ition of saturated solutions at 250 C
trl ................... ..-.. .................... (") I N
i;j \JI .t:'- w N ""'0 0'1

Lil03 LiOH KID3 KOH Nature of trl
---.........,'-''--'.......,~

::0 0
mass % mol % mass ;t mol 'Z mass % mol % mass % mol % the solid H ~ '"0 '"0 t'" t"'z

(compiler) (compiler) (compiler) (compiler) ~ II> a 0 .... .... trl
nhase ... ... ... ... ...z

~
I1l II> II> ;T ;TI-I
0; 00 00 .... .... '"

39.89 6.177
:>- .. 00 00 c:: c:: ••

- - 0.09 0.012 - - ME t'" .... .... a a
24.64 3.165 0.52 0.51 "

:x: c::
~0.60 0.065 - - <: N a ;T ....

20.18 2.479 "
:>- 0 '4 0

0.84 0.78 1.04 0.109 - - t'" .. ;T .... 0. 0.

15.43 1.820 1. 31 "
c: '4 0 0; II>

1.17 1. 97 0.197 - - trl :::; 0. 0. 0 ...
" '" 0; II> >< I1l

10.91 1.250 1. 68 1.46 3.56 0.346 - - -... 0 ... .... ..
8.64 0.982 "

,...,. w >< III 0.

2.01 1. 73 4.93 0.476 - - n N .... .. III t'"

"
0 , 0. .. ....

3.28 0.364 3.99 3.36 7.33 0.691 - - ;:l ...... III ;-: H... 00 •• H t'" 0

0.354
.... I 0 .... w

3.19 4.05 3.41 7.44 0.701 - - A+B+E ;:l V> ;-: w 0

"
c:: ~ 0 •• :x:

14.16 1.700 - - 5.18 0.529 - - I1l :x: ..
0. .. ......
~ -... ~ w

7.92 0.905 0.56 0.49 6.57 0.638 - - B+E ~ -... ...... -...
"

...... V> W 0-

7.92 0.910 1.34 1.17 6.84 0.667 - - w 00 ...... V>

"
...... , 0 I

3.78 0.424 2.73 2.32 8.21 0.782 - - 0 0 I 0

"
, V> 0- w

3.67 0.409 3.62 3.06 7.44 0.704 - - V> I V> I
co 0- , N r

2.35 0.260 4.49 3.77 7.88 0.741 - - " I ~ N ~ ;=;:
~

~

::T

2.09 0.231 4.94 4.14 7.72 0.724 - - A+B c:

" I...... ~N <:0 31.46 0.160 5.51 4.60 7.83 0.731 - - ~&.~ .... ::0

"
;:l H

0.12 0.013 6.24 5.19 8.54 0.794 - - 001>- o G"l 0"• • :z: i)QH

2.99 2.45 8.08 0.741 0.01 0.003 " C'> 0; Z a.

"
"" ..... 0 g:,i=:

III

7.49 6.19 7.52 0.695 0.27 0.095 "". ;:. -• U) 0 CD

8.21 6.77 7.28 0.672 0.20 0.070 " ...... <: ;J::
...... ;s · ~8.49 7.00 6.96 0.642 0.47 0.17 " 0007<;

o-;:.~ trl'"
9.48 7.78 6.08 0.559 0.69 0.24 " V>U) • · c:I • trl;>;l

00 • trl
9.66 7.95 6.22 0.573 0.76 0.27 A+B+D

· ~~
.. ~

9.97 8.24 6.53 0.604 0.73 0.26 " t"'Z
3-... I1l 1-1

9.87 8.13 6.22 0.574 0.85 0.30 " • 00
tl '"

"
III ••

26.98 3.612 6.86 6.97 - - - - - 00

rtt "" ;T
;S"" :0-

25.26 3.315 6.94 6.92 0.04 0.004 0 0 A+F U). 0
M <:

23.54 3.102 7.48 7.48 1.92 0.215 - - " • w .
w

20.15 2.491 6.67 6.26 0.05 0.005 - - " -lo- H

18.60 2.273 8.15 7.56 0.16 0.017 - - " ~'r z
;SV>
I>- ••

9.48 loll 9.28 8.25 4.93 0.490 - - A+F M 1-1

'"- 0;

10.15 1.137 9.46 8.04 0.05 0.005 - - A+D+F II>en
13.63 1.585 9.77 8.63 0.11 0.011 - - " 0

<:
;>

(continued) G"l

Z



Composition of saturated solutions at 25°C tTl ,...... ,...... .......... .......... ,-....n
Lil03 Lion KI03 KOH Nature of ~ V1 .p.. W '" ..... 0

"<l ......, ......, '-" '-" '-'~

mass % mol % mass % mol % mass % mol % mass % mol % the solid tTl
~ 0

(compiler) (compiler) (compiler) (compiler) phase H :>: "<l "<l t""' t""'Z

~
g,

° 0 ..... ..... M
rt rt rt rt rtZ

Z (l) g, '" ::T ::T>-3

11.95 1.361 9.13 7.90 D+F >-3 1'1 CIl CIl ..... ..... (1)- - - - :>- .. til CIl § C ••

7.28 0.803 8.21 6.87 1.71 0.160 - - " t""' ..... ..... a
:I: § c

1.39 0.151 10.01 8.242 5.36 0.494 - " ~ '" a ::T .....- 0 '-< a
2.08 0.226 8.66 7.15 5.25 0.485 "

.. ::T ..... 0. 0.- - c:: '-< 0 1'1 '"1.05 0.114 9.77 8.09 6.29 0.583 " tTl 0. 0. 0 rt- - en ::::; 1'1 '" ~ (l)

10.87 9.007 6.86 0.636 0.36 0.13 "
.. 0 rt ..... ..- - ..... ~ (l) 0.

w ..... .. (l) t""'

9.56 7.71 2.78 0.251 2.64 0.909 B+D ...... '" 0. .. .....- - C"l I (l) :><: H

8.14 6.62 4.01 0.365 2.71 0.941
, 0 ....... H t""' 0- - p 00 0 ..... w

8.21 6.68 2.50 0.230 4.79 1.66 rt I :><: w §l ..
- - ..... V1 o •.

7.56 6.24 1. 70 0.157 8.02 2.83
p ~ :I: .. ';:- - c ..

6.35 5.36 1.11 0.105 12.22 4.403
(l) ..... ~ w- - 0. ';: ..... ..... .....

1.05 0.0995 12.81 4.628
~ V1 W 0'- - 5.~3 5.02 w 00 ..... V1

3.07 2.67 0.98 0.095 17.40 6.457 ..... I 0 I- - 0 0 I 0

1.83 1.66 0.04 0.004 24.36 9.427 I V1 0' W
- - V1 I V1 I

2.59 2.99 0.27 0.035 50.04 24.67 00 0' t '"- - I ~ '" ~

1.83 1.91 0.02 0.002 40.66 18.15 ~
~

- -
- - 1.(,2 1.69 0.02 0.002 40.75 18.19
- - 1.35 1.58 0.27 0.035 51.81 25.'39
- - 1.28 1.49 0.40 0.052 51.01 25.32 "

- 1.24 1.46 0.28 0.037 52.27 26.24 " I..... ~N >-3<:0-
0.26 0.033 49.02 23.68 " ~&.i""" '" ..... ;<l- - - - 1'1 P H

0.97 1.03 0.01 0.001 42.53 19.27 "
000- '" 0 <;)- - • • z:: CIl OQ H

0.96 1.04 0.31 0.038 44.06 20.34 "
('0 a 1'1 Z

- - "" ...... 0 <: g,:>-
0.55 0.70 60.18 32.75 C+D "". ;:. '" Po t""'- - - - • «::> 0......

<;): @
11.10 8.586 D

..... ;:;
- - - - - - ooo/'; • :>-

0';:'- ZtTl(l)

54.23 27.56 C V1«::> §. • c::
- - - - - - I •

~E:l00

- - - - - - - - A

~~
•• @
t""'z

8.39 0.765 B
(l) >-3

43.82 7.173 - - - - • 00 "tl(l)
(l) ••
en

rt1"" ::T
a D = LiOH.H20; E = KI03.2LiI03; F = mLiI03.nLiOH.H20. ;:;"" ?<"

A = LilO3; B = KI03; C= KOH.2H20; '0· 0
?oo <:• w .

w
--i 0' H

~? Z

&::' ...
~-

r;:;.
:r
c
3
o
0
m-CD

W
I\J
-...J



328 Lithium Iodate

COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2]

(2) Ethanol; C2H60; [64-17-5]

(3) Water; H20; [7732-18-5]

VARIABLES:

Concentration of ethanol at 298 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Arkhipov, S.M.; Pruntsev, A.E.;
Kidyarov, B.I.

Zh. Neong. Khim. 1977, 22, 3394-5;
RUM. J. Inong. Chern. (Engl. T/ta.I1.&l.)
1977, 22, 1855.

PREPARED BY:

Hiroshi Miyamoto

Numerical solubility data for the ternary LiI03-ethanol-H20 system were not given in the
original paper. The phase diagram shown here was the only data reported.

Lil03

F20 C2HSOH
As the alcohol concentration in the solution is increased, there is a marked decrease in
the solubility of lithium iodate. Thus, the solubility of lithium iodate is reduced to
one-half in a solution with 15.5 mass % C2H50H. A further increase in alcohol concentra
tion leads to a less pronounced decrease in the solubility of LiI03' The solubility of
lithium iodate in anhydrous ethanol is <0.01 mass %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solubility of lithium iodate-ethanol
water system was investigated by the
isothermal method. Equilibrium was estab
lished in 5-6 days. The authors do report
that saturated solutions were analyzed for
Lil03 (i.e. presumably for both Li+ and
1°3-' compiler), but no details were given.

SOURCE AND PURITY OF MATERIALS:

"Special purity" grade lithium iodate was
used.
Ethanol was purified and dried by a
published method (ref 1).

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
1. Plyushev, V.E.; Shakhno, I.V.;

Komissarova, L.N.; Nadexhdina, G. V.
Tnudy Mo~kov. I~t. Tonk. Khim. Tekhol.
im Lomono~ova, 1958, 7, 53.
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COMPONENTS:
(1) Lithium iodate; LiI03; [13765-03-2)

ORIGINAL MEASUREMENTS:
Miravitlles, Mille L.

(2) 2-Propanone (acetone); C3H60; [67-64-1) Ann. Fih. Quim. (Ma~) 1945, 41, 120-37.

VARIABLES:

TIK = 288, 293 and 298

EXPERIMENTAL VALUES:

PREPARED BY:

R. Herrera

Solubilitya

15

20

25

~olalities calculated by the compiler.

mass %

0.0333

0.0327

0.0319

mol kg-l

0.00183

0.00180

0.00175

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions were prepared in an
Erlenmeyer flask by mixing the dried acetone
with an excess of halate for two hours. The
solution was constantly stirred by bubbling
dry air (air was dried by passing it through
CaC12 while pumping it into the solution).
Air going out from the flask after bubbling
in the solution carried some acetone vapor
during this operation. The solution temp
erature was kept constant by immersing the
flask in a constant temperature water bath.
After two hours, the air exit was closed.
The resulting pressure forced the saturated
solution from the Erlenmeyer through a tube
filled with cotton (which acted as a filter),
and was collected in a small flask. This
flask was stoppered and weighed. The halate
contained in the sample was weighed after
complete evaporation of acetone.

AMH-L

SOURCE AND PURITY OF MATERIALS:
Commercial redistilled acetone. This
acetone was then dehydrated three times by
leaving it in contact with calcium chloride
for forty eight hours each time. Fresh
CaC12 was used in each operation. Finally,
the dehydrated acetone was distilled at
56. 3°C.

Source and purity of LiI03 not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2)

(2) Water; H20; [7732-18-5)

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

January 1985

CRITICAL EVALUATION:
THE BINARY SYSTEM

Data for the solubility of NaI03 in water have been reported in 19 publications (1-19).
Note that the compilation for reference (16) is given in the LiI03 chapter, and the
compilation for reference (18) is given in the previous volume on alkaline earth metal
halates (Vol. 14 of the IUPAC SOLUBILITY PATA SERIES, ref. (20». Several authors appear
to report the same solubilities in two or more publications, and these values have been
treated as a single independent measurement (details are given in the text below).
Many of the studies deal with ternary systems, and the solubility in the binary system
was given as one point on a phase diagram. Depending upon temperature and composition,
three solid phases have been identified in the binary system:

[17250-90-7)

[22451-04-7)

NaI03 [7681-55-2)

The temperature dependence of the solubility of NaI03 in pure water has been studied
by Foote and Vance (2) over the range 273.2 - 363.5 K, and by Cornec and Spack (8) over
the range 273.2 - 373.2 K. Both studies reported the existence of the three solid
phases, and transition temperatures were determined graphically. Foote and Vance (2)
reported the pentahydrate ~ monohydrate transition temperature as 293.1 K, and the mono
hydrate ~ anhydrate transition temperature as 346.6 K. These two temperatures are in
good agreement with those of Cornec and Spack, but they differ from the evaluators'
recommended values evaluated graphically below (293.2 K and 347.4 K). The monohydrate ~

pentahydrate transition temperature of 295 K reported by Hill and Donovan (6) appears
too high and should be rejected

The solubility data reported by Foote and Vance (2) and by Cornect and Spack (8) are
plott ted as a function of temperature in Figure 1.

In evaluating the solubility data for the binary system, each polytherm in the phase
diagram was separately fitted to a smoothing equation. For mole fraction solubilities
the following smoothing equation was used,

Yx = A/(T/K) + B£n(T/K) + C + D(T/K)

and for molalities, the following smoothing equation was used

Ym = A/(T/K) + B£n(T/K) + C

[1)

[2)

The complex Y terms in eqs. [1) and [2) are defined in the PREFACE to this volume and
in the critical evaluations for LiCl03 and RbCl03' Solubility data were rejected when
the difference between the calculated and observed mole fraction solubilities exceeded
twice the standard error of estimate: i.e. when

[3)

Polytherm For NaI03.5H20 As The Solid Phase

~ summary of the experimental data is given in Table 1. The identical solubility at
273.2 K reported by Foote and Vance in three publications (2, 3, 10) was treated as one
independent measurement, and therefore 17 independent data points were used in the smooth
ing equations. No data points were rejected. Mole fraction solubilities were fitted to

Yx = -150902/(T/K) -1053.29lln(T/K) + 1.9559l(T/K)
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COMPONENTS:

(1) Sodium Iodate; NaI03; [7681-55-2]

(2) Water; H20; [7732-18-5)

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmout~, NJ, USA

Jl}nuary, 1985

CRITICAL EVALUATION:

For mol/kg solubilities, the following smoothed relation was obtained:

Ym " 4070.9/(T/K) + 3l.360ln(T/K) - 191.440

0y .. 0.0061 Om .. 0.0019

Solubilities calculated from these equations are designated as recommended, and recom
mended fraction solubilities are given in Table 4 at the end of this evaluation.

Table 1. Experimental Solubilities in the Binary NaI03.5H20-H20 System

T/K mole fraction mol/kg-l ref

272.8a 0.002215 0.1232 2

273.2 0.002253 0.1253 2,3,10

273.2 0.002281 0.1269 8

278.2 0.003097 0.1724 6

278.2 0.003078 0.1714 7

281.2 0.003681 0.2051 4

281.2 0.003671 0.2045 9

283.2 0.004172 0.2326
c

2

283.2 0.004212 0.2348 8

288.2 0.005665 0.3163 2

288.2 0.005655 0.3157 3

288.2 0.005625 0.3140 6

288.2 0.005706 0.3185 8

288.2 0.005625 0.3140 11

288.2 0.005645 0.3151 14

293.0b 0.007674 0.4293 2

293.2b 0.007653 0.4281 6

cReference molality used in the smoothing eqn.

Polytherm For NaI03.H20 As The Solid Phase

Table 2 lists the solubilities at various temperatures given in 52 references, and which
we have treated as representing 35 independent measurements. In fitting these 35
solubility values to the smoothing equations, five points were rejected as indicated in
Table 2. The remaining 30 solubility values yielded the following:

Yx .. 3l87.5/(T/K) + 45.366 In (T/K) - 254.20 - 0.07l2l(T/K)

0y .. 0.012

For mol/kg solubilities, the smoothed data are given by

Ym .. -1620.6/(T/K)+ 1.394 In (T/K) -2.496

0y .. 0.006 Om .. 0.004
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COHPONENTS: EVALUATOR:

(1) Sodium iodate; NaI03; [7681-55-2] H. lliyamoto
Niigata University

(2) Water; H2O; [7732-18-5] Niigata, Japan
and

Hark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA January, 1985

CRITICAL EVALUATION:

Solubilities calculated from these two smoothing equations are designated as ~ecommended

and recommended mole fraction solubilities are given in Table 4 at the end of this
critical evaluation.

Table 2. Solubilities in the Binary NaI03.H20-H20 System

T/K mole fraction mol/kg ref

278.2m 0.005249 0.2929 10

293.0a 0.007674 0.4293 2

293.2a 0.007653 0.4281 6

293.2 0.007695 0.4305 2

293.2 0.007661 0.4257 8

295.0 0.000797 0.4460 6

298.2 0.008557 0.4791 2,5,10,15,16,19

298.2 0.008568 0.4797 6,9

298.2 0.008461 0.4737 7,12

298.2 0.008460 0.4736 11

298.2b 0.008375 0.4688 13

298.2c 0.008472 0.4743 e 18

302.7 0.009433 0.5286 5

303.2b 0.009313 0.5218 1

303.2 0.009608 0.5385 2

303.2 0.009608 0.5385 8

308.2 0.01065 0.5973 2-5

308.2 0.01066 0.5979 6,11

313.2 0.01193 0.6702 2,10

313.2 0.01192 0.6696 6,9,11

313.2 0.01185 0.6657 8

318.2 0.01322 0.7438 11

323.2 0.01468 0.8267 2

323.2 0.01468 0.8267 5,10

323.2 0.01454 0.8192 6

323.2b 0.01400 0.7880 7,11,12

323.2 0.01448 0.8158 8

323.2b 0.01403 0.7901 17

331.0 0.01694 0.9568 2

333.2 0.01786 1.0094 8

342.8 0.02095 1.1876 2

343.2 0.02123 1.2039 8

346.6b ,d 0.02225 1. 2633 2

352.2m 0.02479 1.4112 2

353.2m 0.02529 1.4403 8
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EVALUATOR:
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Mark Salomon
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Fort Monmouth, NJ, USA January, 1985

bRejected data points

cCompilation of data in ref. 18 given in the earlier volume (20).

dSolid phase NaI03.H20 + NaI03 dReference molality used in the smoothing eqn.

Polytherm For Anhydrous NaIO) As The Solid Phase

The ten solubilities reported for anhydrous NaI03 (anhydrate) are given in Table 3, and
all ten data points were successfully fitted to the smoothing equations. The resulting
equations are:

Yx = -75335.5/(T/K) - 421.305 in (T/K) + 2464.25 + 0.60793(T/K)

for the mole fraction solubilities, and

Ym = l498.l/(T/K) + 7.780 in (T/K) - 49.896

0y = 0.006 om = 0.009

for mol/kg solubilities. Recommended mole fraction solubilities calculated from the
smoothing equation are given in Table 4.

Table 3. Experimental Solubilities in the Binary NaI03-H20 System

T/K mole fraction mol/kg ref

340. 2m 0.02096 1.188 2

343.2m 0.02166 1.229 2

346.6a 0.02225 1.263 2

349.0 0.02292 1.302 2

353.2 0.02398 1. 364 b 8

353.8 0.02396 1.363 2

360.8 0.02535 1.444 2

363.2 0.02628 1.498 8

363.5 0.02652 1.512 2

373.2 0.02900 1.658 8

mmetastable

a
NaI03.H20 + NaI03

b Reference molality used in the smoothing equation.
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Recommended Solubilities In The Binary System

EVALUATOR:
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January, 1985

Table 4 lists recommended solubilities over the temperature range of 273 K to 373 K as
calculated from the mole fraction smoothing equations. The transition points included
in this table were evaluated graphically by the evaluators using the smoothed solubilities

Table 4. Recommended Mole Fraction Solubilitiesa

TIK

273.2

278.2

283.2

288.2

293.2

293.22

298.2

303.2

308.2

313.2

318.2

323.2

328.2

333.2

338.2

343.2

347.4

348.2

353.2

358.2

363.2

368.2

373.2

Nar03·5H20

0.002266

0.003080

0.004173

0.005656

0.007626

0.00763b

0.005265m

0.005974m

0.006755m

0.0076l3m

0.00763b

0.008551

0.009574

0.01069

0.01189

0.01319

0.01459

0.01610

0.01770

0.01942

0.02124

0.0220b

0.023l8m

0.02523m

0.02738m

0.0205m

0.0216m

0.0220b

0.0227

0.0238

0.0250

0.0263

0.0276

0.0290

aCalculated from the smoothing equations

bPhase transitions determined graphically by evaluators.

mmetastable
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TERNARY SYSTEMS

Many studies for solubilities in ternary aqueous systems with two saturating components
have been reported. Summaries of these studies are given in Tables 5-8.

The System With Iodic Acid.

This system was studied by Meerburg (1) at 303 K and Shibuya and Watanabe (14) at 288 K.
The compositions of the solid phase obtained are as follows:

(1)

(14)

Many solubility studies at 303 K reported the solid phase of NaI03.H20, but did not
report NaI03.l.5H20. Solid HI03 was not reported in (14). The compositions of the
double salts appear doubtful, and the evaluator is of the oainion that additional studies
are required to confirm the compositions of the various solid phases.

System With Other Iodates

Solubilities in ternary aqueous systems containing sodium iodate with other iodates
have been reported in 6 publications (7, 15-19) (see Table 5). No double salts were
found in these systems as all are of the simple eutonic type. The sodium salt in the
solid phase at 278 K is the pentahydrate, and that at 298 and 323 K is the monohydrate.

Table 5. Summary of solubility studies of ternary systems with
sodium iodate and other iodates

Ternary System

NaI03 + LiI03 + H20

NaI03 + KI03 + H20

NaI03 + KI03 + H20

NaI03 + RbI03 + H20

NaI03 + CsI03 + H20

NaI03 + Mg(I03)2 + H20

NaI03 + Mg( I03)2 + H20

NaI03 + Ca(I03)2 + H2 0

NaI03 + Al(I03)3 + H20

NaI03 + Hf(I03)4 + H20

~stem With Sodium Halides

TIK

298

278

298,323

323

323

278

298,323

298

298

298

Solid Phase

NaI03.H20; Lil03

NaI03.H20; KI03

NaI03.H20; KI03

NaI03.H20; RbI03
NaI03.H20; CsI03

NaI03.5H20; Mg(I03)2·l0H20

NaI03.H20; Mg(I03)2·4H20

NaI03.H20 ; Ca(I03)2·6H20

NaI03.H20; Al(I03)2·6H20

NaI03·H20; Hf( I03)4

Reference

15

7

7

17

17

7

7

18

16

19

Aqueous ternary systems containing sodium iodate with a sodium halide have been studied
in 3 publications (3,9, 11) (see Table 6). For NaI03 - NaBr - H20 and NaI03 - NaCl 
H20, double salts were found, but in the NaI03 - NaI - H20 system the formation of
double salts was not reported. The compositions of the double salts are given in Table 6.
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Table 6. Summary of solubility studies with sodium halides

Ternary System T/K Solid Phase Reference

NaI03 + NaCl + H2O 273, 288 NaI03·SH20; NaCl; 2NaI03·3NaCl.lOH20 3

NaI03 + NaCl + H2° 298, 303 NaI03.H20; NaCl 3

NaI03 + NaBr + H2O 278 NaI03•SH20 ; NaBr. 2H20; 2NaI03·3NaBr.15H20 11

NaI03 + NaBr + H2O 288 NaI03·SH20; NaI03; NaBr. 2H20; 11

2NaI03·3NaBr.lSH20

NaI03 + NaBr + H2O 298 NaI03.H20; NaBr. 2H20 11

2NaI03·3NaBr.15H20

NaI03 + NaBr + H2O 308 NaI03·H20; NaI03; NaBr.2H2O; 11

2NaI03·3NaBr.lSH20

NaI03 + NaBr + H2O 313 NaI03.H20; NaI03 ; NaBr.2H2O; 11

2NaI03.2NaBr.lSH20; 2NaI03·3NaBr.lOH20

NaI03 + NaBr + H2O 318 NaI03.H20; NaI03; NaBr. 2H20 ; 11

2NaI03·3NaBr.lOH20

NaI03 + NaBr + H2O 323 NaI03.H20; NaI03 ; NaBr. 2H20 ; 11

NaBr; 2NaI03.3NaBr.lOH20

NaI03 + NaI + H2O 281 NaI03.5H20; NaI. 2H20 ; Solid Solution 9

NaI03 + NaI + H2O 298 NaI03·H20; NaI. 2H20; Solid Solution 9

NaI03 + NaI + H2O 313 NaI03·H20; NaI03; NaI. 2H20 9

The System With Sodium Nitrate

Solubilities in this ternary system have been reported in 3 publications (4, 6, 8) (see
Table 7). Foote and Vance (4) and Hill and Donovan's (6) studies covered a wide range of
compositions for each temperature investigated. Below 281 K, the double salt 2NaI03.3Na
N03.l5H20 was reported in (4, 6, 8), and sodium iodate in the solid phase is the penta
hydrate. Hill and Donovan stated that their results at 278 K confirmed those of Foote and
Vance, with a somewhat better agreement between calculated and experimental results for
the double salt 2NaI03.3NaN03.l5H20. Above 283 K, no double salts form.
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Table 7. Summary of solubilities in the ternary NaI03-NaN03-H20 System

TIK Solid Phase Reference

273 NaI03·5H20; NaN03; 2NaI03.3NaN03·15H20 4, 8

278 NaI03·5H20; NaN03; 2NaI03·3NaN03·15H20 6

278 NaI03·5H20; NaN03·H20; NaN03; 2NaI03·3NaN03·15H20 8

281 NaI03·5H20; NaI03·H20; NaN03 ; 2NaI03·3NaN03·15H20 4

283 NaI03·H20; NaN03 8

293 NaI03.H20; NaN03 8

298 NaI03·H20; NaN°3 4, 6

303 NaI03·H20; NaN0 3 8

308 NaI03·H20; NaN03 4, 8

313 NaI03·H20; NaN03 8

323 NaI03 ; NaN03 6, 8

333 NaI03; NaN03 8

343 NaI03; NaN°3 8

353 NaI03; NaN03 8

363 NaI03; NaN03 8

373 NaI03; NaN°3 8

Systems With Other Sodium Salts

Solubilities in the NaI03-Na2S04-H20 system at 273, 303, 308 and 323 K have been reported
by Foote and Vance (5). Double salts were found only at 303, 308 and 323 K. The composi
tions of double salts arc given in Table 8. Ternary systems NaI03-Na2C03-H20,
NaI03-NaCI03-H20 and NaI03-Na2Mo04-H20 have been reported by Foote and Vance (10), Ricci
(5) and Shklovskaya's group (13), respectively, and double salts were not found (see
Table 8).

Table 8. Summary of the solubility of NaI03 in the
presence of several sodium salts

Ternary Sys tem TIK Solid Phase

NaI03 + Na2S04 + H2O 273 NaI03·H20; Na2S04·10H20

NaI03 + Na2S04 + H2O 302.7 NaI03·H20; Na2S04·10H20

NaI03·3Na2S04

NaI03 + Na2S04 +H20 308,323 NaI03.H20; Na2S04·10H20

NaI03.4Na2S04; NaI03·3Na2S04

NaI03 + Na2C03 + H2O 273 NaI03.5H20; Na2C03·10H20

continued •••••

Ref

5

5

5

10

AMH-L'
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Table 8. (continued)

Ternary System T/K Solid Phase Ref

NaI03 + Na2C03 + H2O 298 NaI03·H20; Na2C03·10H20 10

NaI03 + Na2C03 + H2O 313,323 NaI03·H20; Na2C03·H20 10

NaI03 + NaC103 + H2O 298 NaI03·H20; NaC103 12

NaI03 + NaC103 + H2O 323 NaI03·H20; NaI03; NaC103 12

NaI03 + Na2Mo04 + H2 O 298 NaI03·H20; Na2Mo04·2H20 13
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COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 272.8 to 363.5

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. S~i. 1928, 16, 68-72.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Solubility as approached from:

supersaturation
mass %

undersaturation
mass %

average
mass % mol kg-1

(compiler)

Nature of the
solid phasea

- 0.35 - - 2.38 0.123 Ice +A

0.0 2.39 2.46 2.42 0.125 A
+10.0 4.39 4.40 4.39 0.232 "

15.0 5.87 5.88 5.88 0.316 "
19.85 - - 7.83 0.429 A+B

20.0 7.87 7.82 7.84 0.430 B
25.0 8.65 8.66 8.66 0.479 "
30.0 9.63 9.63 9.63 0.538 "
35.0 10.58 10.55 10.57 0.597 "
40.0 11.70 11. 71 11. 71 0.670 "
49.9 14.13 13.99 14.06 0.827 "
57.8 15.97 15.86 15.91 0.9560 "
69.6 19.05 19.00 19.03 1.188 "
73.4 - - 20.00 1.263 B+C

79.0 21.91 21. 74 21.82 1.41 B(m)

67.0 18.98 19.10 19.04 1.188 C(m)
70.6 19.55 19.57 19.56 1.229 "
75.8 20.48 20.49 20.49 1.302 C
80.6 21. 22 21.26 21.24 1. 363 "
87.6 22.12 22.32 22.22 1.444 "
90.3 23.02 23.02 23.03 1.512 "
a A = NaI03·5H20; B = NaI03·H20; C = NaI03; (m) = metastable

The authors reported the smoothing equation as follows:

log (soly/mass %) = 3.6344 - 802.8/(T/K) (T/K = 293-322.9)

log (soly/mass %) = 7.7793 - 2019/(T/K) (T/K = 273-288)

AUXILIARY INFORMATION
METHOD/APPARATUS/pROCEDURE:
Binary mixts agitated in a thermostat for
4-6 hours. Equil was approached from both
the supersatd and undersatd solutions, and
analysis was determined in duplicate.
Iodate was detd by adding excess KI, acidi
fying with H2S04, and titrating with stand
ard sodium thiosulfate sIn.

Solid phases analyzed as follows: Below
19.85 ·C where the pentahydrate is stable,
the solid was separated from sIn in a cold
room and quickly dried, and presumably
analyzed for iodate. Over the temp range
where the monohydrate is stable, numerous
analyses were made of the solid phase, pre
sumably by a method similar to that des
cribed above. For the region where the
anhydr salt is stable, the solid was sep
arated, washed quickly with alcohol, and
dried between filter paper.

SOURCE A}ID PURITY OF MATERIALS:

Sodium iodate was a very pure commercial
product having a composition closely
approximating the monohydrate. The salt
was recrystallized before use.

ESTIMATED ERROR:

Nothing specified.
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COMPONENTS:
(1) Sodium iodate; NaI03; [7681-55-2]

(2) Water; H20; [7732-18-5]

VARIABLES:
Temperature: 278.15 to 323.15

EXPERIMENTAL VALUES: Solubility in

Solubility
t/oC mass % mol %

(compiler)

5 3.30 0.310
15 5.85 0.562

20 7.81 0.765

22 8.11 0.797
25 8.67 0.857
35 10.58 1.066
40 11. 70 1.192
50 13.95 1.454

a A = NaI03.5H20; B = NaI03.H20

ORIGINAL MEASUREMENTS:
Hill, A.E.; Donovan, J.E.

J. Am. Chern. Soc. 1931, 53, 934-41.

PREPARED BY:
Hiroshi Miyamoto

the binary system

Density Nature of the
mol kg-1 g cm-3 solid phasea ,

(compiler)

0.172 1.028 A
0.314 1.051 II

0.428 - A+B

0.446 1.071 B
0.480 1.077 II

0.5979 1.093 II

0.6696 - II

0.8192 - II

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Recrystallized and dehydrated excess sodium
iodate was placed in 40 ml glass-stoppered
Pyrex test-tubes with water and rotated in
a water thermostat for about two weeks.
Equilibrium was reached from super-satura
tion. After the tubes were allowed to
settle, samples were withdrawn into a cali
brated pipet fitted with a small cotton
filter. One sample was weighed and evapora
ted in a platinum dish to constant weight at
110°C. From this the water content of the
saturated solution was determined. To de
termine the NaI03 content, a second weighed
sample was treated with KI and sulfuric
acid and titrated with sodium thiosulfate.
The densities of the solutions were also
determined.

SqURCE AND Pq~ITY OF MATERIALS:
'Good grade sodium iodate was purified by
recrystallization. No other information
given.

ESTIMATED ERROR:
Soly: the error for the analysis of iodate

by iodometry was within 0.2 %.
Temp: precision ± 0.05 K.

REFERENCES:
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COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Cornec, M.E.; Spack, A.

BuLf.. Soc.. elWri. Fit.. 1931, 49, 582-94.

VARIABLES: PREPARED BY:

TIK = 273 to 373 Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Solubility of Sodium Iodate Density Nature of the

t/"C mass % gl1100 g H2 O mol kg- 1 g cm-3 solid phasea
(compiler)

0 2.45 2.51 0.127 1.024 A
10 4.44 4.65 0.235 1.041 "
15 5.93 6.31 0.318 1.054 "
19.9i 7.7 8.35 0.422 1.070 A+B

20 7.77 8.43 0.426 1.071 B
30 9.63 10.65 0.538 1.085 "
40 11.64 13.17 0.6657 1.102 "
50 13.90 16.15 0.8158 1.119 "
60 16.65 20.0 1.010 1.142 "
70 19.24 23.8 1.204 1.164 "
80m 22.18 28.5 1.440 1.190 "
73.4i 20.2 25.3 1. 28 1.172 B+C

80 21.25 27.0 1. 364 1.180 C
90 22.87 29.65 1.498 1.192 "

100 24.70 32.8 1.658 1.204 "

a A = NaI03.5H20;

i Interpolated data

m Metastable

C = NaI03

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The details of procedure were not given.
The iodate content was determined by
titration with thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:
Sodium iodate used was purchased as a
"pure chemical". The salt was recrystal
lized four times. The product obtained
was the monohydrate.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Sodium iodate; NaI03; [7681-55-2]

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Linke, W.F.

(2) Di sodium (I-4)-tetraoxomo1ybdate (2-)
(disodium molybdate); Na2Mo04;
[7631-95-0]

(3) Water; H20; [7732-18-5]

J. Am. Chern. SO~. 1947, 69, 1080-3.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Na2Mo04 NaI03 Density Nature of
mass % mol % mass % mol % g cm-3 the solid

(compiler) (compiler) phasea

39.38 5.378 0.00 0.000 1.432 A
39.16 5.375 0.58 0.083 1.437 "
38.63 5.354 1. 79 0.258 1.450 "
38.46 5.349 2.20 0.318 1.453 A+B
38.51 5.358 2.18 0.316 1.452 "
38.43 5.343 2.21 0.320 1.451 "
38.43 5.343 2.21 0.320 1.454 "
38.47 5.350 2.18 0.315 1.455 "
38.46 5.349 2.20 0.318 1.453 "
37.23 5.090 2.24 0.319 1.436 B
31.49 3.995 2.54 0.335 1.368 "
24.24 2.825 3.08 0.373 1.277 "
17.89 1. 943 3.42 0.386 1.204 "
11.41 1.163 4.16 .'1.441 1.143 "
5.57 0.543 5.67 0.575 1.099 "
0.00 0.000 8.49b 0.838 1.074 "

a
A'" Na2Mo04·2H20; B = NaI03·H20

b For the binary system the compiler computes the following:

soly of NaI03 = 0.469 mol kg-1

AUXILIARY INFORMATION

The iodate content in the saturated solu
tion was determined iodometrically. A
large excess of acid (HC1) was necessary
to obtain the correct end-point within the
short titration time in the presence of
the molybdate.

ESTIMATED ERROR:

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Solubilities determined isothermally by C.p. grade sodium molybdate dihydrate com-
stirring complexes of known compositions in plete1y dehydrated by heating to 180· C,
Pyrex tubes, and sampling the equilibrated and stored at 150·C. The purity of
solutions by means of calibrated pipets this anhydrous salt was found to be 100.0 %.
fitted with filtering tips. Total solids C.p. grade sodium iodate was found to be
were determined by evaporation of an pure within 1/1000.
aliquot of saturated solution and drying to r-~C70MME~=NT~S~AN~D~/~O~R~A~D~D~I=T=I70N~A~L~D~A~T~A~:-----------;
constant weight at 125·C. H20

~~ Na2Mo04-NaI03-H20

\

Soly: the accuracy of titrations was
within 0.1 %.

Temp: precision ± 0.04 K.
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COMPONENTS:
(1) Sodium carbonate; Na2C03; [49l7-l9~81

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition

T/K os 273 - 323

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. S~{. 1933, 25, 499-502.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

o

25

40

NaI03 Na2C03 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

- - 6.42 1.15 A

0.81 0.078 6.30 1.14 A+C
0.83 0.080 6.27 1.13 "
2.42b 0.225 - - C

- - 22.60 4.728 A
0.52 0.059 22.44 4.715 "
2.16 0.247 22.22 4.745 A+D
2.17 0.248 22.22 4.746 "
2.54 0.282 18.82 3.898 D
8.66b 0.856 - - "

- - 32.83 7.670 B
0.50 0.063 32.67 7.667 "
1. 79 0.227 32.09 7.603 B+D
1. 75 0.222 32.00 7.570 "
2.00 0.248 29.87 6.918 D

11. 71b 1.193 - - "

continued •••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Sodium iodate, sodium carbonate and water
were placed in glass stoppered bottles and
rotated in a thermostat. Twenty-four hours
were allowed for the attainment of equili
brium at which time samples of the solution
were drawn off through glass wool filters for
analysis.
Sodium iodate content was determined by add
ing excess KI, acidifying with sulfuric acid,
and titrating the liberated iodine with thio
sulfate solution. Sodium carbonate was
detd in a second sample by titration with
HCl using methyl orange indicator. In these
carbonate titrations, a constant light
source was used and the end point was com
pared with a standard made by saturating
water containing a few drops of methyl
orange with carbon dioxide.
The composition of the dry solid phase was
determined by the method of Schreinemakers.

SOURCE AND PURITY OF MATERIALS:
The authors only state that sodium iodate
and carbonate were purified by customary
methods.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Sodium Iodate 345

COHPONENTS:
(1) Sodium carbonate; Na2C03; [4917-19-8]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL HEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. Se~. 1933, 25, 499-502.

Composition of saturated solutions

NaI03 Na2C03 Nature of the
t/"C mass % mol % mass % mol % solid phasea

(compiler) ( comp.!ler)

50 32.16 7.457 B
1. 30 0.163 31.52 7.374

2.42 0.307 31.31 7.411 B+D
2.54 0.322 31.23 7.396 "
3.34 0.401 25.44 5.701 D

14.06 1.468

a A = Na2C03·l0H20; B = Na2C03·H20; C = NaI03·5H20; D = NaI03·H20

b For the binary system the compiler computes the following:

soly of NaI03 = 0.125 mol kg- l at O°C

= 0.479 mol kg-l at 25°C

= 0.6702 mol kg- l at 40°C

= 0.8267 mol kg- l at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

System NaIO...Na,CO...H,O. showing the solubility isotherms at
four temperatures, and the stability areas of the nVl: solid phases. No double
salt exists.
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COMPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03; [768l-55-2J

(3) Water; H20; [7732-l8-5J

VARIABLES:
Composition

T!K .. 273 - 308

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. Sci. 1929, 18, 375-82.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

t!OC

o

8

NaI03
.. NaN03 Nature of the

mass % mol % mass % mol % solid phasea

(compiler) (compiler)

- - 42.13 13.37 A

0.82 0.113 41.76 13.34 A+D
0.82 0.112 41, 71 13.32 "
0.86 0.117 41.15 13.06 D
1.00 0.131 37.53 11.44 "
1.16 0.147 34.61 10.24 "
1. 31 0.163 32.57 9.438 "
1.38 0.171 32.19 9.298 B+D
1.31 0.163 32.45 9.391 "
1.26 0.151 29.18 8.153 B

1.06 0.117 21.42 5.526 "
2.42b 0.225 - - "

- - 43.99 14.27 A

1.67 0.236 43.28 14.25 A+D
1.67 0.236 43.21 14.21 "
1.88 0.259 40.80 13.08 D

1.96 0.266 39.54 12.50 C+D

2.02 0.274 39.36 12.42 C
2.27 0.285 32.23 9.418 "

continued .....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Sodium iodate, sodium nitrate and water
were placed in glass stoppered bottles and
rotated in a thermostat. Samples of the
solution were drawn off through glass wool
filters. The iodate content was determined
by adding KI to the solution, acidifying
with sulfuric acid, and titrating the free
iodine with sodium thiosulfate solution.
The nitrate content was calculated from
the iodate concentration and the total mass
of salts in solution.
Water was found by difference. The solid
phases were analyzed as wet residues after
largely freeing them from water by pressing
between filter papers. The composition of
the dry residue was determined by
Schreinemakers' method.

SOURCE AND PURITY OF MATERIALS:
Sodium iodate and nitrate used were c.p.
products which were recrystallized once.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

DRIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. SQ{. 1929, 78, 375-82.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaI03 NaN03 Nature of the
t/oC mass % mol % mass % mol % solid phasea

(compiler) ( compiler)

8 2.25 0.279 31. 03 8.948 B+C
2.22 0.274 30.83 8.868 "
3.90b 0.368 - - B

25 - - 48.04 16.39 A
1.09 0.161 47.39 16.29 "
2.30 0.343 46.73 16.21 A+C
2.25 0.335 46.65 16.16 "
2.38 0.340 43.18 14.34 C
2.55 0.350 39.88 12.76 "
3.69 0.400 15.94 4.018 "
8.66b 0.856 - - "

35 - - 50.15 17.58 A
1.58 0.241 49.25 17.47 "
2.55 0.391 48.68 17.39 A+C
2.55 0.391 48.68 17.39 "
2.60 0.399 48.68 17.41 "
2.66 0.400 46.99 16.45 C
3.85 0.456 24.96 6.886 "

10.57b 1.065 - - "
a

A = NaN03; B = NaI03.5H20; C = NaI03·H20; D 2NaI03' 3NaN03' 15H20=
b For the binary system the compiler computes the following:

soly of NaT03 = 0.125 mol kg-1 at OOC; = 0.205 mol kg-1 at 8°C

= 0.479 mol kg-1 at 25°C; = 0.5973 mol kg-1 at 35°C

COMMENTS AND/OR ADDITIONAL DATA:

Isotherms based on mass % units are reproduced below on the following page.

,
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COHPONENTS:

"
SodiulTl,'I'odate

, ~

O~IGINAL MEASUREMENTS:

(1) Sodium nitrate; NaND3 ; [7631-99-4]

(2) Sodium iodate; NaID3; [7681-55-2]

(3) Water; H2D; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA: (Continued)

~ u- ~.l...-__~

Foote, H.W.; Vance, J.E.

Am. J. SQi. 1929, 18, 375-82.

2S"C Isotherm

L-L """'=..:.;;~~NaI03

3S"C

..

9
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COMPONENTS: :
(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03 [7681-55-2]

ORIGINAL MEASUREMENTS:
Cornec, M.E.; Spack, A.

Bull. Soc. ChLm. F~. 1931, 49, 582-94.

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 273 to 373

Composition

·v . ~REPARED BY:

\Hiroshi Miyamoto

L

A

A+S

S

"

"
"
"
"

S+B.

B {l
A+S

B+C+S

A+S

A+C+S

A+C

B+C

A+C

Densit~ Nature of the
g cm- solid phasea

1. 357

1.360

1.351
1.286

1.278

1.251

1.373

1.300

1.388

1.387

1.388

1.144

1.405
1.423
1.432
1.442
1.462

12.32

9.37

9.42

2.29

10.3
11. 3

79.6

80.1

19.5

87.6
95.8

104.7

42.0

41.9

40.8
33.5

32.5

29.6

42.8

34.1

49.7

43.5

43.6

15.8

45.7
47.8

0.295

0.046

0.0723

0.0738
0.0970

0.102

0.0915

0.115

0.159

0.180

0.184

0.183

0.208
0.247

Composition of sat4r~ted solutions

. ~dium nitrate
mass % Sl/lOO g3 mol kg-l

72.9 8.58

73.0 8.59

69.9 8.22
51. 3 6.04

49.1 5.78

42.8 5.04

76.4 8.99

53.4 6.28

3.57

3.64

3.63

4.11
4.88

5.83

mass

0.53

0.82

0.85
1.25

1. 34

1. 25

1.28

2.02

2.04

1.97

1. 98

2.95

2.14
2.43
2.58
2.77
3.24

o

5

10 m

9.7 i

10

lSi

20
30
35
40
50

EXPERIMENTAL VALUES:

Sodium iodate
% g2/lOO g3 mol kg-1

0.92

1.43

1.46
1. 92

2.02

1.81

2.28

3.15

continued •.•••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The details of procedure were not given.
The iodate content was determined by titra
tion with thiosulfate solution.
The total solids were determined by evapora
tion of the solution at about 140°C.
The compiler assumes that the concentration
of the nitrate was determined by difference.

SOURCE AND PURITY OF MATERIALS:
Sodium iodate used was purchased as a
"pure chemical". The salt ws recrystal
lized four times. The product obtained
was the monohydrate.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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COHPONENTS: ORIGINAL MEASUREMENTS:(1) Sodium nitrate; NaN03; [7631-99-4)

(2) Sodium iodate; NaI03 ; [7681-55-2) Cornec, H.E.; Spack, A.

( 3) Water; H2O; [7732-18-5) But£.. Soc.. CIUm. Fit. 1931, 49. 582-94.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

Sodium iodate Sodium nitrate Density Nature of the
t/oC mass % g2/ 1OO g3 mol kg-1 mass % gl/100 g3 mol kg-1 g cm-3 solid phase

41. 5i 2.85 6.0 0.30 51LO 106.0 12.47 1.445 A+C+D

35 m 2.85 1.435 A+D

50 2.90 6.39 0.323 51. 7 114.1 13.42 1.458 "
60 2.97 6.87 0.347 53.8 124.4 14.64 1.474 "
70 3.16 7.68 0.388 55.7 135.3 15.92 1.491 "
80 3.35 8.60 0.435 57.7 148.2 17.44 1.509 "
90 3.60 9.79 0.495 59.6 162.3 19.10 1.528 "
100 3.94 11.40 0.5761 61. 5 177 .9 20.93 1.549 "
15 3.05 3.49 0.176 9.4 10.8 1. 27 1.096 B

15 2.97 3.50 0.177 12.2 14.4 1. 69 1.116 "
15 2.95 3.60 0.182 15.0 18.3 2.15 1.138 "
15 m 3.04 3.89 0.197 18.8 24.1 2.84 1.170 "
15 2.85 3.62 0.183 18.4 23.3 2.74 1.164 C
15m 3.03 3.66 0.185 14.3 17.2 2.02 1.133 "
15m 3.48 3.97 0.201 8.8 10.1 1.19 1.096 "

a
A = NaN03; B = NaI03·5H20; C = NaI03·H20; D = NaI03

S = double salt: 2NaI03' 3NaN03' 15H20.

m Metastable

i Interpolated.
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COMPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Hill, A.E.; Donovan, J.E.

J. Am. Chern. Soc. 1931, 53, 934-41.

SOURCE AND PURITY OF MATERIALS:
"Good grade" sodium iodate and sodium
nitrate were purified by recrystallization.

VARIABLES: PREPARED BY:
Composition Hiroshi Miyamoto
T/K c 278.15 - 313.15

EXPERIMENTAL VALUES: Composition of saturated solutions

NaI03 NaN03 Density Nature of the
t/OC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

5 3.3b 0.310 0.00 0.00 1.028 A
1. 58 0.151 4.50 1.00 1.042 "
1. 55 0.175 22.59 5.927 1.182 "
1. 65 0.193 26.38 7.195 1.214 "
1. 75 0.210 28.44 7.932 1.230 "
1. 87 0.230 30.70 8.781 1.255 "
1. 78 0.220 31.38 9.030 1.262 "
2.10 0.261 31.54 9.128 1.263 "
2.07 0.260 32.48 9.493 1.275 "
1. 86 0.233 32.37 9.424 1.269 "
1. 94 0.248 34.34 10.23 1.291 A+E

1. 76 0.231 36.69 11.19 1.308 E
1. 60 0.213 38.38 11.91 1.324 "
1. 52 0.204 39.17 12.25 1.331 "
1.41 0.192 40.40 12.80 1.336 "
1. 28 0.179 42.74 13.90 1.359 E+D

1.01 0.141 42.94 13.95 1.359 D
0.00 0.000 43.42 13.99 1.368 "

continued ..•.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
For sodium iodate-sodium nitrate-water
system, weighed quantities of these salts
were treated with weighed amounts of water
in Pyrex test-tubes. The tubes were slow-
ly rotated in a water-thermostat at the
desired temperature for about two weeks.
After the sIns were allowed to settle,
samples were withdrawn into a calibrated
pipet fitted with a small cotton filter.
One sample was weighed and evaporated in
a platinum dish to constant weight at 110'C.
From this the water content of the saturat-
ed solution was determined. ~E-S-T-I-MA--T-E-D--E-R-R-O-R-:---------------------------4
To determine the NaI03 content, a second Soly: the error for the analysis of iodate
weighed sample was treated with KI and by iodometry was within 0.2 %.
H2S04, and titrated with Na2S203' The Temp: precision ± 0.05 K.
sodium nitrate content was obtained by
difference.

REFERENCES:
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COHPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Hill, A.E.; Donovan, J.E.

J. Am. Chern. Soc. 1931, 53, 934-41.

EXPERIMENTAL VALUES; (Continued)

Composition of saturated solutions

NaN03
mass %

25

50

mass %

8.67b
6.38
5.99
4.80
4.30
3.68
3.41
3.06
2.84
2.60
2.31

2.23

1.09
0.00

13.95b
9.63
6.22
4.82
3.92
4.00

3.84

3.77
3.64
3.46
3.09

2.91

1. 58
0.00

NaI03
mol %

(compiler)

0.857
0.634
0.596
0.486
0.444
0.399
0.381
0.367
0.361
0.350
0.337

0.332

0.161
0.00

1.454
1.011
0.700
0.598
0.544
0.561

0.548

0.542
0.531
0.515
0.481

0.469

0.252
0.000

0.00
3.26
3.91
7.32

10.10
16.08
19.47
27.16
32.67
38.19
45.12

46.81

47.44
47.98

0.00
5.74

17.03
28.18
39.15
39.94

41.53

42.26
43.46
45.23
49.11

51.86

52.55
53.50

mol %
(compiler)

0.00
0.754
0.906
1. 726
2.429
4.058
5.060
7.593
9.661

11. 98
15.34

16.24

16.32
16.35

0.00
1.403
4.460
8.136

12.65
13.05

13.80

14.16
14.75
15.66
17.80

19.46

19.49
19.61

Density
g cm-3

1.077
1.078
1.078
1.092
1.109
1.149
1.171
1.232
1. 276
1.328
1. 392

1.408

1.396
1. 388

Nature of the
solid phasea

B

"
"

"
"
"

B+D

D

"
B

"

"

"
B+C

C

"
C+D

n

a A = NaI03.5H20; B • NaI03.H20; C • NaI03; D = NaN03;

E = 2NaI03.3NaN03.15H20.

b For the binary system the compiler computes the following:

soly of NaI03 • 0.172 mol -1 5°Ckg at

= 0.480 mol -1 25°Ckg at

• 0.8192 mol -1 at 50°Ckg

continued ••••
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COHPONENTS:

(1) Sodium nitrate; NaN03; [7631-99-4]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASURE'ffiNTS:

Hill, A.E.; Donovan, J.E.

J. Am. Chern. Soc. 1931, 53, 934-41.

Isotherms based on mass % units are reproduced below.

lip

NaI01
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COMPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition

TIK .. 298 - 323

ORIGINAL MEASUREMENTS:
Foote, H.W.; Vance, J.E.

Am. J. Sci. 1930, 19, 203-13.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

25

29.5

35

(A)

NaI03 Na2S04 Nature of the
mass % mol % mass % mol % solid phaseb

(compiler) (compiler)

- - 21. 75 3.405 A
2.20 0.252 21.30 3.402 "
2.80 0.323 21.18 3.402 A+C
2.78 0.320 21.18 3.401 "
2.80 0.323 21.19 3.404 "
3.17 0.353 17.52 2.716 C
3.76 0.400 12.64 1.874 "
8.66c 0.856 - - "

- - 28.12 4.727 A

1.62 0.198 27.72 4.730 A+E
1.53 0.187 27.72 4.725 "
1.52 0.184 26.85 4.530 E
1.90 0.228 25.68 4.294 "
2.70 0.325 25.17 4.225 C+E
2.73 0.328 24.86 4.159 "
9.47 c 0.943 - - C

- - 33.10 5.905 B

0.15 0.019 32.86 5.856 B+D
0.15 0.019 32.91 5.868 "

continued ..•..

AUXILIARY INFORMATION

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
The authors only stated that sodium iodate
and sodium sulfate were purified by custom
ary methods.

METHOD/APPARATUS/PROCEDURE:
Sodium iodate, sodium sulfate and water were
placed in glass stoppered bottles and the
bottles rotated in a thermostat. Two weeks
were allowed for the attainment of equili
brium except in the case of the solubility
isotherm at 25°C and 50°C where a minimum
of 48 hours were allowed.
Samples of the solution were drawn off
through glass wool filters for analysis.
The composition of the dry solid phases
were determined by the method of Schreine
makers'. Sodium iodate in the liquid and
solid phases was determined by adding potas- t":':,,::,~~~~~--------------~
sium iodide to the samples, acidifying with ESTIMATED ERROR:
sulfuric acid, and titrating the liberated Nothing specified.
iodine with thiosulfate solution. The
sulfate content was calculated from the
iodate concentration and the mass of total
salts. Water was found by difference.
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COHPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6] Foote, H.W.; Vance, J.E.

(2) Sodium iodate; NaI03; [7681-55-2] Am. J. Sci... 1930, 19, 203-13.

(3) Water; H2O; [7732-18-5]

EXPERIMENTAL VALUES; (Continued)

Composition of saturated solutions

NaI03 Na2S04 Nature of the
t/oC mass % mol % mass % mol % solid phaseb

(compiler) (compiler)
35 0.11 0.014 32.83 5.845 D
(A) 0.16 0.020 32.18 5.688 "

0.29 0.036 30.92 5.392 "
0.57 0.070 29.63 5.105 "
0.62 0.076 28.98 4.95R D+E
0.80 0.098 28.77 4.921 "
1. 30 0.156 26.06 4.345 E
2.34 0.276 23.62 3.878 "
3.33 0.392 22.57 3.705 C+E

3.59 0.415 20.70 3.338 C
3.73 0.426 19.33 3.075 "
4.47 0.493 15.30 2.350 "

10.57c 1.065 - - "

35 - - 33. lOa 5.905 B
(B) 0.15a 0.019 32.86 5.856 B+D

0.15a 0.019 32.91 5.868 "
0.10 0.013 32.82 5,842 D
0.28 0.035 31.06 5.424 "
0.30 0.037 30.35 5.257 "
0.83 0.102 28.84 4.939 D+E
0.90 0.110 28.50 4.864 "
1.29 0.154 25.97 4.325 E
2.39 0.282 23.79 3.916 "
3.33a 0.392 22.57 3.705 C+E

3.59a 0.415 20.70 3.338 C
3.73a 0.426 19.33 3.075 "
4.47 a 0.493 15.30 2.350 "

10.57a ,c 1.065 - - "

a Data taken from 35(A) isotherm

50 - - 31. 76 5.574 B

0.17 0.21 31.60 5.547 B+D
0.13 0.016 31.70 5.569 "
0.15 0.019 31.67 5.563 D
0.28 0.035 30.02 5.178 "
0.63 0.077 28.53 4.856 "
0.98 0.119 27.56 4.658 D+E
1.06 0.128 27.28 4.600 "
1. 25 0.149 25.93 4.315 E
1.87 0.220 23.96 3.927 "
2.75 0.323 22.85 3.737 "
4.01 0.469 21.21 3.456 "
5.29 0.619 19.97 3.258 C+E
5.32 0.623 19.97 3.259 "

14.06c 1.468 - - C

continued .•.•.
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COHPONENTS:
(1) Sodium sulfate; Na2S04; [7757-82-6]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. Sci. 1930, 19, 203-13.

b A a Na2S04.l0H20;

E a NaI03.3Na2S04

D

c For the binary system the compiler computes the following:

soly of NaI03 • 0.479 mol kg-l at 25'C; 0.529 mol kg- 1 at 29.50 C

0.5973 mol kg- l at 350 C; 0.8267 mol kg-
1

at 50
0

C

COMMENTS AND/OR ADDITIONAL DATA:

The solubility isotherms are reported below (based on mass % units)

2S·C Isothenn

3S·(, Isotherm

29.S·C Isothenn

Hl)'---L--------"'""""::=~~

SO·C Isotherm



Sodium Iodate 357

COMPONENTS:

(1) Sodium chloride; NaCl; [7647-14-5]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 273, 288, 298 and 308 K

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. Sci. 1929, 17, 425-30.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaI03 NaCl Nature of the
trC mass % mol % mass % mol % solid phasea

(compiler) (compiler)

0 - - 26.34 9.928 A

0.29 0.032 26.36 9.970 A+D
0.37 0.041 26.28 9.942 "
0.38 0.042 26.30 9.952 "
0.54 0.059 24.16 8.995 D
0.66 0.072 23.08 8.527 "
0.73 0.079 22.62 8.332 "
1.03 0.111 20.85 7.593 D+B
1.03 0.111 20.88 7.606 "
0.83 0.086 16.30 5.712 B
2.42b 0.225 - - "

15 - - 26.38 9.947 A

0.97 0.109 26.14 9.943 A+D
0.97 0.109 26.12 9.934 "
0.97 0.109 26.30 10.02 "
1.29 0.144 24.64 9.287 D

1.68 0.185 23.14 8.650 C+D
1.71 0.189 23.14 8.653 "
1.75 0.190 20.73 7.601 C
1.87 0.196 16.32 5.782 "

continued .•...

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Sodium iodate, sodium chloride and water
were placed in glass stoppered bottles, and
the bottles rotated in a thermostat for 24
hours. Samples of the solution were drawn
off through glass wool filters. The iodate
content was determined by addking KI to the
solution, acidifying with sulfuric acid, and
titrating the free iodine with sodium thio
sulfate solution. The chloride content was
calculated from the 103 concentration and
the total weight of salt in solution.
Water was found by difference.
The solid phases were analyzed as wet
residues after largely freeing them from
water by pressing between filter papers.
The composition of the dry residue was then
determined by Schreinemakers' method.

SOURCE AND PURITY OF MATERIALS:
The source of NaCl and NaJ03 was not given
in the original paper. The authors state
that the salts were purified by usual meth
ods, however, the details of purification
were not reported.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



358 Sodium Iodate

COHPONENTS:

(1) Sodium chloride; NaCl; (7647-14-5]

(2) Sodium iodate; NaI03; (7681-55-2]

(3) Water; H20; (7732-18-5]

ORIGINAL MEASUREMENTS:

Foote, H.W.; Vance, J.E.

Am. J. S~. 1929, 17, 425-30.

EXPERIMENTAL VALUES: Continued)

Composition of saturated solutions

NaCl
t/'C

15

25

35

mass %

2.34
2.35

2.53
5.88b

1. 96
1.99
1.98

8.66b

1. 70

2.39
2.40
2.39
2.41

2.47
2.57
4.51

10.57b

NaI03
mol %

(compiler)

0.233
0.234

0.247
0.566

0.225
0.226
0.225

0.856

0.193

0.273
0.274
0.273
0.275

0.275
0.282
0.454
1.065

mass %

9.46
9.47

6.60

26.50

26.08
25.93
26.08

26.66
26.20

26.04
26.00
26.02
26.07

23.15
21.24

7.87

mol %
(compiler)

3.193
3.197

2.184

10.00

10.03
9.960

10.03

10.08
10.05

10.06
10.04
10.05
10.07

8.730
7.891
2.68

solid phasea

B+c

B

"

A

A+c

"
C

A

A+C

"

C

a A = NaCl;

b For the binary system the compiler computes the following:

soly of NaI03 = 0.125 mol kg- l at O'C

= 0.316 mol kg- l at l5'C

= 0.479 mol kg-l at 25'C

0.5973 mol kg- l at 35'C

COMMENTS AND/OR ADDITIONAL DATA:

The solubility isotherms are reproduced below (based on mass % units).



Sodium Iodate 359

COMPONENTS:

(1) Sodium bromide; NaBr; [7647-15-6]

(2) Sodium iodate; Nar03; [7681-55-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. SO~. 1934, 56, 290-5.

VARIABLES: PREPARED BY:
Composition

T/K = 278 - 323
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaBr Nar03 Density Nature of the

trC mass % mol % mass % mol % g cm-3 solid phasea

5 45.08 12.57 0.00 0.00 1.489 A

45.04 12.56 0.076 0.011 1.491 A+S5
45.00 12.54 0.075 0.011 1.492 "
45.07 12.57 0.073 0.011 1.492 "
45.04 12.56 0.075 0.011 1.492 "
43.99 12.10 0.084 0.012 1.473 S5
39.98 10.46 0.124 0.0169 1.415 "
35.04 8.655 0.231 0.0297 1.352 "
29.50 6.874 0.584 0.0708 1.287 "
24.56 5.461 1.09 0.126 1.238 "
23.53 5.186 1.27 0.146 1.229 S5+B
23.49 5.176 1.28 0.147 1. 230 "
23.51 5.181 1.28 0.147 1.230 "
22.95 5.027 1.25 0.142 1.225 B
18.42 3.850 1.13 0.123 1.175 "
14.13 2.832 1.09 0.114 1.132 "
10.37 2.008 1.13 0.114 1.097 II

4.97 0.920 1.44 0.139 1.052 "
0.00 0.000 3.297 0.3094 1.027 "

23.30 5.127 1.34 0.153 1.227 ., S5(m)

21. 71 4.723 1. 78 0.201 1.215 S5+C(m)

20.78 4.476 1. 74 0.195 1.204 C(m)
16.39 3.384 1.85 0.199 1.162 "

continued .••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary complexes were stirred for 1-2 weeks
at temperatures below 40°C, and for 2-4 days
at higher temperatures (40-50°C). This
length of time allowed for the attainment
of equilibrium as determined in several caseE
by successive analysis of the solutions.
Care had to be taken to seed each complex
with the expected stable solid phase when
ever possible, and to break up the caked
hydrates which sometimes formed on mixing
the salt with water in the preparation of
the complexes. In one sample of the satu
rated solution, the iodate was determined
by titration with standard thiosulfate
solution. In another sample, the total
solid was determined by evaporation of the
solution at 100°C followed by one to two
hours at 350°C. The concentration of the
bromide was then determined by difference.

SOURCE AND PURITY OF MATERIALS:
The salts used were prepared by recrystal
lization of the best available c.p. mat
erial which, in the case of the bromide,
usually contained from 0.5 to 1.0 %
chloride.
The purified salts were dried to the
anhydrous state and stored at 100°C.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



360 Sodium Iodate

COHPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium bromide; NaBr; [7647-15-6) Ricci, J.E.

(2) Sodium iodate; NaI03; [7681-55-2) J. Am. Chern. SO~. 1934, 56, 290-5.

(3) 'Water; H2O; [7732-18-5)

1':XPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaBr NaI03 Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

5 12.26 2.438 2.03 0.210 1.123 C(m)
6.97 1. 327 2.52 0.249 1.079 II

0.00 0.000 5.479b 0.525 1.050 II

15 46.54 13.23 0.00 0.000 - A

27.15 6.266 1.91 0.229 1.278 S5+C

22.08 4.837 2.05 0.234 1.219 C
18.54 3.925 2.20 0.242 1.184 II

13.41 2.710 2.53 0.266 1.136 II

9.16 1. 78 2.69 0.272 1.101 B
4.27 0.802 3.53 0.345 1.064 II

0.00 0.000 5.85b 0.562 1.051 II

25 48.41 14.11 0.00 0.000 1. 530 A

48.23 14.11 0.42 0.064 1.538 A+S5
48.17 14.08 0.42 0.064 1.536 II

48.21 14.10 0.42 0.064 1.541 II

48.22 14.11 0.42 0.064 1.534 II

48.21 14.10 0.42 0.064 1.537 II

47.73 13.87 0.42 0.063 - S5
47.35 13.69 0.42 0.063 1.522 II

46.~ 13.40 0.45 0.067 1.509 II

43.58 12.01 0.55 0.079 1.472 II

39.55 10.40 0.86 0.12 1.417 II

38.83 10.13 0.95 0.13 1.406 II

36.61 9.343 1.31 0.174 1. 380 II

35.23 8.867 1.51 0.198 1.367 II

34.62 8.668 1.66 0.216 1.360 II

34.34 8.575 1.71 0.222 1. 359 II

32.79 8.084 2.13 0.273 1.344 S5+C
32.72 8.063 2.15 0.275 1.343 II

32.56 8.011 2.18 0.279 1.343 II

32.63 8.034 2.17 0.278 1.343 II

32.68 8.050 2.16 0.277 1.343 II

32.44 7.970 2.17 0.277 1.338 C
26.39 6.072 2.35 0.281 1.266 II

16.49 3.451 3.00 0.326 1.172 II

7.78 1.52 4.46 0.454 1.104 II

0.00 0.00 8.569b 0.8460 1.075 II

35 50.48 15.14 0.00 0.000 A

50.04 15.16 1.01 0.159 A+S5
50.00 15.14 1.02 0.161 II

50.02 15.15 1.02 0.161 II

49.46 14.86 1.03 0.161 S5
47.82 14.05 1.08 0.165 II

46.46 13.42 1.18 0.177 II

44.96 12.75 1. 30 0.192 II

42.59 11. 76 1.60 0.230 II

40.55 10.96 1.98 0.278 II

38.11 10.08 2.63 0.362 II

38.1 10.08 2.6 0.358 S5+D(m?)



Sodium Iodate 361

COHPONENTS:
(1) Sodium bromide; NaBr; [7647-15-6)

(2) Sodium iodate; NaI03 [7681-55-2)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 290-5.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaBr NaI03 Density Nature of the
t/°C mass % mol % mass % mol % g cm-3 solid phasea

35 38.30 10.17 2.70 0.373 D(m?)
36.52 9.498 2.81 0.380 II

34.51 8.776 2.95 0.390 II

0.00 0.00 10.58b 1.066 C

40 51.5 15.7 0.00 0.00 A

50.84 15.67 1. 37 0.220 A+SO
50.84 15.67 1.37 0.220 II

50.84 15.67 1. 37 0.220 II

50.37 15.42 1. 39 0.221 SO
50.43 15.46 1.42 0.226 II

49.38 14.94 1.53 0.241 II

48.41 14.49 1.71 0.266 II

47.95 14.27 1.77 0.274 SO+S5

47.96 14.28 1.80 0.279 S5
46.82 13.74 1.89 0.288 II

45.93 13.34 2.00 0.302 II

44.86 12.86 2.13 0.318 II

43.37 12.25 2.48 0.364 II

42.38 11.84 2.59 0.376 II

42.10 11. 73 2.65 0.384 S5+D
41.82 11.62 2.72 0.393 II

41. 96 11.67 2.69 0.389 II

42.44 11.85 2.52 0.366 D(m)

41.36 11.40 2.59 0.371 D
40.05 10.86 2.63 0.371 II

39.5 10.64 2.65 0.371 D+C

37.73 9.952 2.75 0.377 D(m)
37.29 9.789 2.80 0.382 II

39.06 10.47 2.68 0.373 C
36.79 9.575 2.62 0.355 II

32.08 7.909 2.77 0.355 II

27.16 6.355 3.04 0.370 II

20.65 4.539 3.65 0.417 II

0.00 0.000 11.70b 1.192 II

45 52.55 16.24 0.00 0.000 A

51.79 16.30 1.81 0.296 A+SO

49.91 15.35 2.08 0.333 SO

49.5 15.23 2.5 0.40 SO+D

50.29 15.67 2.56 0.415 D(m)

48.64 14.79 2.51 0.397 D
45.95 13.45 2.50 0.380 II

42.63 11.94 2.58 0.376 II

- - - - D+C

0.00 0.00 12.83b 1.322 C

continued •...•

AMH-M



362 Sodium Iodate

COHPONENTS:
(1) Sodium bromide; NaBr; [7647-15-6]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS

Ricci, J.E.

J. Am. Chern. SOQ. 1934, 56, 290-5.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutions

NaBr NaI03 Density Nature of the
t/oC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

50 53.63 16.84 0.00 0.000 A

53.0(+) 16.92 1.57(-) 0.261 A+E

52.97 16.90 1. 57 0.260 E

52.57 16.89 2.37 0.396 E+SO

52.39 16.80 2.40 0.400 SO
52.12 16.65 2.40 0.399 II

51.40 16.26 2.49 0.410 II

50.97 16.06 2.62 0.429 SO+D
50.90 16.02 2.63 0.430 II

50.91 16.03 2.64 0.432 II

50.93 16.04 2.63 0.431 II

50.30 15.69 2.60 0.422 D
47.72 14.32 2.54 0.396 II

44.74 12.89 2.56 0.384 II

41. 56 11.50 2.67 0.384 II

38.56 10.29 2.86 0.397 II

32.41 8.087 3.41 0.442 II

26.02 6.105 4.30 0.525 II

23.54 5.403 4.73 0.564 II

21.46 4.841 5.15 0.604 D+C

19.75 4.365 4.93 0.566 C
19.57 4.313 4.86 0.557 II

13.28 2.790 6.28 0.686 II

6.63 1.34 9.03 0.952 II

0.00 0.00 13.49b 1.400 II

a A = NaBr. 2H20 ; B c NaI03.5H20; C = NaI03·H20; D = NaI03; E c NaBr;

S5 = 2NaI03.3NaBr.15H20; SO c 2NaI03.3NaBr.10H20; m = metastable

b For the binary system the compiler computes the following:

soly of NaI03 = 0.2929 mol
-1 5°Ckg at

= 0.3163 mol kg-1 at 15°C

= 0.4736 mol kg- 1 at 25°C

= 0.5979 mol kg-1 at 35°C

= 0.6696 mol kg-1 at 40°C

= 0.7438 mol kg-1 at 45°C

= 0.7880 mol kg-1 at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

Isotherms based on mass % units are reproduced below.

continued •.•..



Sodium Iodate 363

COHPONENTS:
(1) Sodium bromide; NaBr; [7647-15-6]

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA: (Continued)

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 290-5.
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364

COMPONENTS:
(1) Sodium iodide; NaI; [7681-82-5]

Sodium Iodate

ORIGINAL MEASUREMENTS:
Hill, A.E.; Willson, H.S.; Bishop, J.A.

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition

T/K .. 281 - 313

J. Am. Chern. Soc. 1933, 55, 520-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

t/·c

8

25

NaI NaI03 Density Nature of the
mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

0.00 0.00 3.89b 0.367 1.035 A
6.05 0.783 1. 99 0.195 1.069 "

17.18 2.471 1.44 0.157 1.169 "
19.47 2.882 1.84 0.206 1.196 A+S

25.20 3.924 0.72 0.085 1. 249 S
40.70 7.629 0.08 0.011 1.445 "
57.87 14.17 0.02 0.004 - "
62.44 16.66 0.02 0.004 1.861 S+D

62.49 16.68 0.00 0.000 - D

0.00 0.00 8.67b 0.857 1.077 B
11.57 1.617 4.23 0.448 1.107 "
24.54 3.882 2.68 0.321 1.253 "
28.70 4.758 2.48 0.311 1.290 "
31.72 5.454 2.41 0.314 1.340 "
31. 74 5.455 2.36 0.307 1. 340 "
31.99 5.515 2.36 0.308 1.341 B+S

33.04 5.749 2.04 0.269 1.352 S
36.64 6.607 1. 22 0.167 1.377 "
46.08 9.359 0.31 0.048 - "
56.83 13.70 0.17 0.031 1. 722 "

continued •••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The salts were weighed into stoppered Pyrex
tubes with weighed amounts of water and stir
red by mechanical inversion in a thermostat
for 4-7 days.
Small samples of the saturated solution were
withdrawn by suction through a filter into
a pipet. One sample was dried to constant
weight in the oven, while a second was
analyzed for iodate.
Iodate was determined by iodometry, thio
sulfate solution being used in the titra
tion. The water was determined gravimetri
cally (after evaporation).

SOURCE AND PURITY OF MATERIALS:
Sodium iodate was recrystallized from water
and dehydrated in an electric oven at 100·C
Sodium iodide (c.p. grade) was purified by
recrystallization and dried in an electric
oven at 100·C.

ESTIMATED ERROR:
Soly: precision of the analyses about 0.3 %.
Temp: not given.

REFERENCES:



Sodium Iodate 365

COHPONENTS:

(1) Sodium iodide; NaI; [7681-82-5]

O~IGINAL HEASUREHENTS:

Hill, A.E.; Willson, H.S.; Bishop, J.A.

(2) Sodium iodate; NaI03; [7681-55-2]

(3) Water; H20; [7732-18-5]

J. Am. Chern. Soc. 1933, 55, 520-6.

EXPERIHENTAL VALUES:

S+D

D

Nature of the
solid phasea

Density
g cm-3mass

0.08

0.00

Composition of saturated solutions

NaI03
% mol %

(compiler)

0.017

0.000

18.06

18.06

mol %
(compiler)

NaI
mass %

64.67

64.72

25

40 0.00
15.33
18.16
19.64
22.06

26.85
33.65
40.52

41.16

41. 30
42.55
51. 97
64.40
66.15

67.58

67.35

0.000
2.254
2.738
3.001
3.441

4.408
5.970
7.877

8.076

8.121
8.510

11. 62
18.04
19.15

20.16

19.87

11.70b

5.24
4.74
4.47
3.90

3.49
2.92
2.78

2.79

2.80
2.72
0.58
0.47
0.32

0.28

0.00

1.192
0.584
0.541
0.517
0.461

0.434
0.392
0.409

0.415

0.417
0.412
0.098
0.100
0.070

0.063

0.000

B

"

C

"
C+S

S

"

S+D

D

D = NaI. 2H20; S = solid
solution

b For the binary system the compiler computes the following:

soly of NaI03 = 0.205 mol kg-1 at 8°C

= 0.480 mol kg-1 at 25°C

= 0.6696 mol kg-1 at 40°C

COHHENTS AND/OR ADDITIONAL DATA:

The solubility isotherms are reproduced below (based on mass % units).

NaI1:1 1:2

BOC Isotherm 25°C Isotherm



366 Sodium Iodate

COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Hill, A.E.; Ricci, J.E.

J. Am. Chern. Soc. ~, 53, 4305-15.

VARIABLES: PREPARED BY:
Composition at 278.2, 298.2, 323.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaI03 KI03 Density Nature of the
t/OC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

5 0.00 0.000 5.16 0.456 1.043 A
1.41 0.136 4.71 0.420 1.051 "
2.17 0.211 4.72 0.424 1.060 A+B

2.48 0.238 3.19 0.283 1.046 B
3.28b 0.308 0.00 0.000 1.028 "

25 0.00 0.000 8.45 0.771 1.071 A
4.26 0.433 7.09 0.666 1.098 "
7.13 0.743 6.73 0.649 1.126 A+C

7.79 0.793 3.79 0.357 1.103 C
8.57b 0.846 0.00 0.000 1.074 "

50 0.00 0.000 13.21 1.265 A
3.92 0.417 11.92 1.173
7.70 0.847 11.14 1.133

10.92 1.237 10.61 1.112 A+C

11.41 1. 261 7.93 0.810 C
12.55 1. 349 4.24 0.421
13.49b 1.400 0.00 0.000 "

a
A = KI03; B = NaI03·5H20; C = NaI03·H20

b For the binary system the com1iler computes the following:
soly of NaI03 = 0.171 mol kg- at 5°C; = 0.474 mol kg-l at 25°C;

= 0.7880 mol kg- l at SOOC.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: COMMENTS AND/OR ADDITIONAL DATA:
The complexes used for the ternary system
were made up from weighed amounts of water,
dried NaI03 and KI03' For the 5°C isotherm, H

2
0

the solids were first dissolved by heating,
and the solutions were seeded after cooling.
The solutions were agitated in a thermostat
at the desired temperature for about thir
teen days.
For the analysis, samples of filtered solu
tion were evaporated to dryness at 110°C,
and other samples were titrated for iodate
by iodometry.

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Nothing specified, but the compiler assumes
that the agreement between duplicate
analyses was around ± 0.5 %.

~o~, 25°C, 50°C Isotherm
(mass % units)



Sodium Iodate 367

COMPONENTS:
(1) Sodium iodate; NaI03; [7681-55-2]

(2) Rubidium iodate; RbI03; [13446-76-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 323.2 K

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Karataeva, I.M.

Zh. Neo~g. K~. 1982, 21, 2155-7;
Ru.6.6. J. Tno~g. CheIn. (Eltgl. TMIt.6l.)
1982, 27, 1218-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

50

Composition of saturated solutions

NaI03 RbI03 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

13.52b 1.403 - - A
13.40 1.419 1. 96 0.158 "
13.77 1.465 2.03 0.164 A+B
13.74 1.461 2.05 0.166 "
12.20 1. 283 2.50 0.200 B

7.25 0.723 2.30 0.174 "
3.96 0.383 2.32 0.170 "
2.92 0.282 3.29 0.241 "
- - 4.39b 0.317 ..

B = RbI03

b For the binary systems the compiler computes the following:

soly of NaI03 = 0.7900 mol kg- l

soly of RbI03 = 0.176 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably the isothermal method was used.
Equilibrium was established after 4-5 days.
Rubidium and iodate ions in the liquid and
solid phases were analyzed. The sodium
content was determined by difference.
The composition of the solid phase was
determined by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:

No information given.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DA'l"A:

The phase diagram is given below (based on
mass % units).
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368 Sodium Iodate

COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

(2) Cesium iodate; CsI03; [13454-81-4]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 323.2 K

ORIGINAL MEASUREMENTS:

Vinogradov, E.E.; Karataeva, I.M.

Zh. Neong. Khlm. 1982, 27, 2155-7;
Ru&~. J. Inong. Chern. (Engl. Tna~t.)
1982, 27, 1218-9.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

NaI03 CsI03 Nature of the
t/oC mass % mol % mass % mol % solid phaseb

(compiler) (compiler)

50 13.52b 1.403 - - A
12.15 1.262 1.41 0.0942 "
12.46 1.309 2.16 0.146 A+B
12.46 1.306 1.96 0.132 "
12.49 1.314 2.23 0.151 "
12.61 1. 325 2.02 0.136 "
11.77 1.231 2.40 0.161 B
10.27 1.054 2.12 0.140 "

6.93 0.688 2.18 0.139 "
3.34 0.324 3.44 0.215 "
- - 5.07b 0.312 "

a A a NaI03.H20; B = CsI03

b For binary systems the compiler computes the following:

soly of NaI03 a 0.7900 mol kg-1

soly of CsI03 a 0.174 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably the isothermal method was used.
Equilibrium was established after 4-5 days.
Cesium and iodate ions in the liquid and
solid phases were analyzed. The sodium
content was determined by difference.
The composition of the solid phase was de
termined by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:

No information given.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based
on mass % units).
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Sodium Iodate 369

COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Tokareva, A.G.

(2) Aluminum iodate; A1(I03)3; [15123-75-3]
Zh. Neo~g. Khim. 1980, 25, 1423-4;

(3) Water; H20; [7732-18-5] RUh~. J. Ino~g. Chern. (Engl. Tha~l.J
1980, 25, 791.

VARIABLES:

Composition at 298.2 K

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25'C

NaI03 Al(I03h
mass % mol % mass % mol %

(compiler) (compiler)

8.66b 0.856 - -
8.30 0.821 0.38 0.013

8.15 0.819 2.02 0.0728

6.83 0.678 2.21 0.0787
6.44 0.638 2.38 0.0846
6.30 0.624 2.45 0.0871
5.14 0.504 2.66 0.0936
3.60 0.350 3.18 0.111
1.52 0.146 4.15 0.143
0.9 0.09 4.48 0.154

- - 5.70b 0.197

a A = NaI03·H20 B = Al( I03)3· 6H20

b For binary systems the compiler computes the following:

Nature of the
solid phasea

A

"
A+B

B

"

soly of

soly of

-1
NaI03 = 0.479 mol kg

A1( I03)3 = 0.110 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equili
brium was reached within 15-20 days.
The aluminum content in the co-existing
phases was determined by comp1exometric
titration.
Sodium was determined by the flame photo
metry. The photometry was carried out on
solutions in which the sodium concentra
tion did not exceed 10 ~g dm-3 .

SOURCE AND PURITY OF MATERIALS:
Aluminum iodate hexahydrate was synthesized
from iodic acid and aluminum hydroxide.
Chemically pure grade sodium iodate
monohydrate was recrystallized twice from
aqueous solution.

ESTIMATED ERROR:
Soly: 1-3 rel %.
Temp: precision ± 0.1 K.

REFERENCES:



370 Sodium Iodate

COMPONENTS:

(1) Sodium iodate; NaI03; [7681-55-2]

(2) Hafnium iodate; Hf(I03)4; [19630-06-9]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Poleva, G.V.; Timofeev, 5.1.

Zh. Neong. Khtm. 1983, 28, 2435-6;
RU6.6. J. InMg. Chern. (Eng£.. T!U1Yl.6L)
1983, 28, 1384-5.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

NaI03 Hf( I 03)4 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

- - 0.00037 7.6 x 10-6 A
0.87 0.080 0.00036 7.4 x 10-6 "
1.45 0.134 0.00034 7.1 x 10-6 "
2.38 0.221 0.00027 5.7 x 10-6 "
3.29 0.309 0.00025 5.3 x 10-6 "
4.03 0.381 0.00023 4.9 x 10-6 "
4.89 0.466 0.00020 4.3 x 10-6 "
5.68 0.545 0.00018 3.9 x 10-6 "
6.38 0.617 0.00020 4.4 x 10-6 "
7.18 0.699 0.00032 7.0 x 10-6 "
8.23 0.810 0.00034 7.5 x 10-6 "
8.62 0.851 0.00035 7.8 x 10-6 A+B

8.66b 0.856 - - B

a A = Hf( I 03) 4 B = NaI03 ·H2O

b For binary systems the compiler computes the following:

soly of

soly of

-1
NaI03 = 0.479 mol kg

-6Hf(I03)4 = 4.2 x 10 mol
-1

kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The isothermal method was used. Equilibrium
was reached in 25-30 days. Samples of the
coexisting phases were analyzed for sodium
by emission spectrometry. The hafnium
content was determined potentiometrically
using Arsenazo III after reducing the iodate
ion with hydroxylamine.

The composition in the solid phase was
determined by the method of residues and
the result was checked by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:

C.p. grade NaI03.H20 was recrystallized
from distilled water.
Hafnium iodate was prepared by the action
of aqueous iodic acid solution on freshly
precipitated hafnium hydroxide (ref 1.)

ESTIMATED ERROR:
Soly: within 1-3 % reI. % (emission

spectrometry for Na).
Temp: precision ± 0.1 K.

REFERENCES:

1. Deabriges, J.; Rohmer, R. Bull. Soe.
Chtm. Fn. 1968, 2, 521.



Sodium Iodate 371

COMPONENTS:

(1) Sodium iodate; NaI0 3 ; [7681-55-2]

(2) Iodic acid; HI03 ; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Meerburg, P.A.

Z. Ano~g. Atfg. Chern. 1905, 45, 324-44.

VARIABLES:

T/K = 303
Composition

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 30°C

Iodic Acid Sodium Iodate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phase

0 0 9.36b 0.931 A
1.98 0.526 9.52 0.968
4.86 0.576 10.22 LOn "
5.86 0.708 11.04 1.187
7.40 0.915 11.60 1. 275 A(m)
9.73 1. 280 14.73 1. 722
6.76 0.826 11.18 1.215 A+C
6.75 0.824 11.10 1.205 "
6.66 0.814 11.28 1.226
7.80 0.955 10.30 1.121 C
9.15 1.120 9.00 0.980
9.93 1. 222 8.71 0.953

11. 20 1.280 7.54 0.826 "
11.89 1.471 7.21 0.793 C+D
11. 75 1.451 7.18 0.788 "
14.62 1. 822 5.65 0.629 D
23.23 3.139 3.69 0.443 "
32.68 4.920 2.91 0.389
40.91 6.882 2.64 0.395 "
46.62 8.567 2.67 0.436 "
55.48 11. n 2.12 0.400 "
65.47 16.94 1. 83 0.420
76.19 25.73 1. 42 0.426 D+B
76.70b 25.21 0 0 B

a A = NaI03.l.5H20; B = HI03; C = Na20.2I205; D NaI03.2HI03·

b For binary systems the compiler computes the following:

soly of HI03 = 18.71 mol kg- l

soly of NaI03 = 0.522 mol kg- l

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS

COMMENTS AND/OR ADDITIONAL DATA:
HI0 3

(mass % units) X

A mixture of NaI03' HI03 and water was place Nothing specified.
in a bottle and the bottle agitated in a I-=E~S~T=I~MA~T=ED~E=R=R=O=R=:---------------------------I
thermostat for a week or more at a desired
temperature. Equilibrium was established Nothing specified.
from supersaturation.

The iodic acid and sodium iodate contents
were detd as follows: an excess of KI was
added to an aliquot of satd sIn, and the
HI03 content detd by titration of the
iodine liberated with standard sodium
thiosulfate. Dil sulfuric acid was then
added to the solution and the iodine libera
ted was again titrated with sodium thio
sulfate to obtain the total iodate concen
tration.

The sodium iodate concentration was calcu
lated from the difference between the
second and the first titration.

Composition of solid phases determined by
the method of residues.



372 Sodium Iodate

COMPONENTS:
(1) Sodium iodate; NaI03 ; [7681-55-2)

(2) Iodic acid; HI03; [7782-68-5)

(3) Water; H20; [7732-18-5)

VARIABLES:
Composition

TIK = 288.2

ORIGINAL MEASUREMENTS:
Shibuya, M.; Watanobe, T.

Venki Kagaku 1967, 35, 550-8

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES: Composition of saturated solutions at l5.0°C

REFERENCES:

Temp: precision ± 0.05 K.

SOURCE AND PURITY OF MATERIALS:
Sodium iodate was recryst three times from
an aqueous sIn prepd by electrolytic oxida
tion of iodine in alkaline sIn. Iodic acid
was prepd by ion exchange as follows: aq
NaI03 sIn was passed through a column of
H+-resin (Amberlite IR 120), and the eluate
was concentrated to about 30 % acid content
by evaporation. The acid content was detd
by acid-base titration.

Iodic acid Sodium Iodate density Nature of the
mass % mol % mass % mol % g cm- 3 solid phasea

(compiler) (compiler)

0.00 0.000 5.87b 0.564 1.051 A
0.62 0.067 5.87 0.568 1.057 "
1. 79 0.197 5.87 0.574 1.070 "
2.59 0.287 5.92 0.584 1.077 "
3.81 0.428 5.90 0.589 1.089 "
5.12 0.583 5.99 0.606 1.103 "
5.66 0.649 6.14 0.626 1.109 "
7.63 0.895 6.38 0.665 1.132 A+B

8.06 0.947 6.18 0.646 1.135 B

9.11 1.08 5.64 0.592 1.143 B+C

10.57 1. 256 4.74 0.501 1.145 C
12.21 1.459 3.68 0.391 1.152 "
19.16 2.435 2.43 0.274 1. 215 "
33.45 5.018 1.88 0.251 - "
43.26 7.444 1.82 0.278 - "

a A = NaI03·5H20; B = 2NaI03·1205; C = NaI03·1205

b For the binary system the compiler computes the following:

Soly of NaI03 = 0.315 mol kg- l

AUXILLARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method by three techniques depend
ing upon mole fraction, x, of HI03. (1) Fot
x = 0 to 0.574. Excess acid added to NaI03
sIn and stirred for 5 h. (2) For X = 0.574
to 0.646. Aq acid sIn for x = 0.638 was
cooled to obtain HI03 crystals. The crystals
were added to an unsatd sIn of NaI03, and the
mixture was stirred for a long time. (3) x
= 0.646 to 1.0. Method essentially identi
cal to (2) except that the acid crystals
pptd from a sIn where x = 0.883, and stir-
ring time was stated as 48 h.
After equil was established and the sIns al- I-E-S-T-IMA-T-E-D-E-R-R-O-R-:---------------1
lowed to settle, aliquots of satd sIn were
withdrawn with a pipet and weighed. The den Soly: reI error probably ± 0.2 % (compilers).
sities of the satd sIns were detd. The tota
iodate concn was detd iodometricallv, and
the HI03 detd by acid-base titrn. Sodium
was detd by difference.
The composition of the solid phase was detd
as follows: chern analyses were used to
detn the acid and NaI03 contents, and thermo
gravimetry and NMR were used to detn the
water content.



Sodium Iodate 373

COMPONENTS:
(1) Sodium iodate; NaI03; [6781-55-2]

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, Jr., M.K.

(2) 6,7,lO,17,18,20,21-0ctahydrodibenzo Anal. Chern. 1980, 52, 1039-44.
[b,k] [1,4,7,10,13,16] hexaoxacyclooc-
tadecin (dibenzo-18-crown-6);
C20H2406; [14187-32-7]

(3) Methanol; CH40; [67-56-1]
VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

PREPARED BY:

Hiroshi Miyamoto

The solubility product of NaI03 in methanol at 25°C is

1.5 x 10-7 mo12 dm- 6

COMMENTS AND/OR ADDITIONAL DATA:

In solutions saturated with respect to NaI03 and dibenzo-18-crown-6 (DB-18h the authors
studied the equilibrium

wh~re L = (ligand) concentration of dibenzo-18-crown-6. Details of experimental method
presumed to be similar to those for KI03-DB-18-MeOH system (compiled elsewhere in this
volume). Authors only report log [Kf(LNa+)/mol- l dm3] = 4.4.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A Markson No. 1001 Na+ specific ion electrode
used to determine aNa+. TIle electrode was
calibrated and found to respond in a
Nerllstian manner.

SOURCE AND PURITY OF MATERIALS:
Fisher "c.p." grade NaI03 was recrystallized
3 times from distilled water, and dried
at 70°C.
(Fisher "Spectro purity" grade) was distil
led from magnesium turnings.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



374 Potassium Iodate

COHPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

June, 1986

THE BINARY SYSTEM

Solubility data for KI03 in pure water have been reported in 30 publications (1-28, 35, 36).
A summary of the solubility data over the temperature range 273-373 K is given in Table 1.
Note that the data from references (15, 16, 20 and 31) have been compiled in the LiI03
chapter, and the data in reference (3) have been compiled in the NaI03 chapter. With the
exception of the high temperature study of Benrath et al. (7) which employed the synthetic
method, all other studies are based on the isothermal method. From Table 1 it is seen
that a number of authors reported identical solubilities in more than one publication, and
the evaluators have therefore treated these results as one independent measurement. Thus,
at 298.2 K, the data in (3, 8, 10) have been treated as one independent solubility value as
have the data reported in (17, 19, 23), and at 323.2 K in (18, 21, 26). Most authors
reported the solid phase over the temperature range of 278-323 K as the anhydrous salt,
and although Breusov et al. (11) and Benrath et al. (7) did not report the nature of the
solid phases over the temperature range of 273-573 K, it probably is the anhydrous salt in
all cases.

In fitting the solubility data to the two smoothing equations, a number of data points were
rejected as the differences in smoothed (calculated) solubilities differed from the experi
mental values by more than 20 (where a is the standard error of estimate). The rejected
data are referenced in Table 1, and it should be noted that the results of Wright (36) are
so divergent from all other data that one must carefully question whether his results for
ethanol-water mixtures are of any practical value.

Thirty-two data points over the temperature range 273-373 K (see Table 1) were fitted to
the smoothing equations with the following results:

Yx a -20587.2/(T/K) - 92.129 in (T/K) + 549.07 + 0.12250 (T/K)

0y = 0.013

and

Ym = -4037.0/(T/K) - 6.671 in (T/K) + 51.547

0y = 0.0079 am a 0.0047

Table 2 lists the solubilities calculated from these two smoothing equations, and the
smoothed solubilities are designated as ~eQommended solubilities.

Benrath's data (7) over the temperature range of 390-573 K were treated separately, and
the following smoothing equations were obtained:

Yx = -9532/(T/K) - 30.702 in (T/K) + 188.09 + 0.03523(T/K)

0y = 0.024 •

and

Ym = 298.8/(T/K) + 2.888 in (T/K) - 17.21

0y = 0.015 am = 0.090

Smoothed solubilities based on Benrath's data are given in Table 3, and are designated as
~entative solubilities.



Potassium Iodate 375

COHPONENTS: EVALUATOR:
H. Miyamoto

(1) Potassium iodate; KI03; [7758-05-6] Niigata University
Niigata, Japan

(2) Water; H2O; [7732-18-5] and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

June, 1986

CRITICAL EVALUATION:

Table 1. Summary of solubilities in the KI03-H20 systema

TIK mol kg-1 mole fraction reference

273.2 0.221 0.00396 9

273.2 0.224 0.00402 11

278.2 0.259 0.00464 4

278.2 0.254 0.00456 3

278.2 0.2556 0.00458 5

283.2 0.300 0.00538 11

288.2 0.335 0.005994 2

293.2 0.378 0.006758 2

293.2 0.386 0.00690 35

293.2a 0.59 ----- 36

298.2a 0.438 0.00783 11

298.2 0.431 0.00771 3,8,10

298.2 0.431 0.00771 13

298.2 0.432 0.00772 4

298.2 0.432 0.00772 12

298.2 0.4314 0.00771 5

298.2 0.4312 0.007709 6

298.2 0.431 0.00771 27

298.2 0.431 0.00771 35

298.2a 0.425 0.00760 2

298.2 0.428 0.00765 24

298.2 0.429 0.00766 17,19,23

298.2 0.4325 0.007732 28

298.2a 0.45 0.0080 14

303.2a 0.491 0.00877 1

303.2 0.482 0.00861 11

303.2 0.487 0.00869 35

313.2 0.585 0.01043 11

323.2a 0.5989 0.01067 22

323.2a 0.6228 0.01109 18,21,26

323.2a 0.703 0.01250 11

323.2 0.7112 0.01265 3

323.2 0.7112 0.01265 9

323.2 0.7106 0.01264 5

323.6 0.7206 0.01280 4

333.2 0.844 0.01498 11

343.2 0.985 0.01744 11

353.2 1.136 0.02005 11

363.2 1.306 0.02300 11 arejected

373.2 1.475 0.02588 11 data

373.28 4.60 ----- 36 points



376 Potassium Iodate

COHPONENTS:

(1) Potassium iodate; K103; [7758-05-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Honmouth, NJ, USA June, 198fi

Table 2. Smoothed solubilities from 273-373 Ka

T/K mol kg-lb mole fraction

273.2 0.223 0.00398

278.2 0.258 0.00461

283.2 0.296 0.00531

288.2 0.337 0.00605

293.2 0.382 0.00685

298.2 0.430 0.00770

303.2 0.481 0.00860

313.2 0.592 0.01039

323.2 0.715 0.01266

333.2 0.849 0.01497

343.2 0.992 0.01744

353.2 1.143 0.02009

363.2 1.300 0.00229

373.2 1.446 0.02593

aAll data in this table are designated as ~ecommended.

bReference molality used in the smoothing equation is 0.431 mol/kg.



Potassium Iodate 377

COHPONENTS:

(1) Potassium iodate; K103; [7758-05-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
us Army ET & DL
Fort Monmouth, NJ, USA June, 1986

Table 3. Smoothed solubilities from 393-573 K
based on data from (7)a

T/K mol kg-1b mole fraction

393.2 1.69 0.0294

403.2 1.85 0.0323

413.2 2.02 0.0353

423.2 2.20 0.0384

433.2 2.40 0.0417

443.2 2.60 0.0450

453.2 2.82 0.0485

463.2 3.04 0.0521

473.2 3.28 0.0558

483.2 3.53 0.0597

493.2 3.79 0.0638

503.2 4.07 0.0680

513.2 4.35 0.0724

523.2 4.66 0.0770

533.2 4.97 0.0818

543.2 5.30 0.0869

553.2 5.64 0.0922

563.2 6.00 0.0978

573.2 6.37 0.1038

aAl1 data in this table are designated as tentative.

bReference molality used in the smoothing equation is 3.69 mol/kg.



378 Potassium Iodate

COHPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
Hiroshi Miyamoto
Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

TERNARY SYSTEMS

1. One Saturating Component

Ricci and Nesse (28) measured solubilities of potassium iodate in mixtures of water and
l,4-dioxane at 298 K over the complete range of concentration from ° to 100 % dioxane
at intervals of 10 % by mass. The measurements cover a dielectric constant range from
2.10 to 78.50. The solubility of potassium iodate decreases with increasing dioxane
concentration, that is, the solubility decreases with decreasing dielectric constant of
the solvent mixture.

Bronsted (29) measured solubilities of potassium iodate in aqueous potassium hydroxide
solutions at 298 K over the potassium hydroxide concentration range from 4.71 to 15.02
mol dm- 3• The temperature dependence of the solubility showed a minimum near the
hydroxide concentration of 12 mol dm-3 .

2. Two Saturating Components

Summaries of solubilities in aqueous ternary systems with 2 saturating components are
given in Tables 4-6.

The System With Iodic Acid. This system was studied by Meerburg (1) at 303 K# and by
Smith (9) at 278, 298 and 303 K. Two double salts KI03.HI03 and KI03.2HI03 are found in
this system.

Systems With The Other Alkali Metal Iodates. Solubility studies of ternary systems con
taining potassium iodate and other alkali iodates have been reported in 5 publications
(2, 12, 13, IS, 16) (see Table 4). The two ternary systems KI03-NaI03-H20 are of the
simple eutonic type, and no double salts form. The sodium salt in the solid phase at 278K
is the pentahydrate, and that at 298 and 323 K is the monohydrate. The solubility for
the ternary KI03-LiI03-H20 system has been reported in 2 publications (IS, 16). The
double salt KI03.2LiI03 was formed.

Table 4. Summary of solubility studies on ternary systems
with potassium iodate and other alkali metal iodates

Ternary system T/K Solid phase

KI03 - Lil03 - H2O 298 KI03, LiI03, KI03·2LiI03

KI03 - Lil03 - H2O 323 KI03, LilO3, KI03·2Lil03

KID3 - NaI03 - H2 O 278 KI03, NaI03·5H20

KI03 - NaI03 - H2O 298, 323 KI03, NaI03·H20

KI03 - RbI03 - H2 O 298 Not given

KI03 - CsI03 - H2O 298 KI03, CsI03

Systems With Alkaline Earth Metal Iodates. The ternary KI03-Mg(I03)2-H20 system at 323 K
has been studied by Vinogradov and Karataeva (25). The dominant feature in this Rystem
is the existence of the double salt 2KI03.Mg(I03)2.4H20. The ternary KI03-Ba(I03)2-H20
system was studied by Azarova and Vinogradov (24) and is of the simple eutonic type:
no double salts were formed. Ternary systems with calcium and strontium iodate have not
been studied.
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Systems With Transition Metal and Rare Earth Iodates. Solubilities in ternary systems
with transition metal iodates have been reported in 4 publications (18, 21, 22, 26),
and are summarized in Table 5.

Table 5. Summary of solubility studies on ternary systems
with KI03 and transition metal iodates

Ternary system T/K Solid phase Reference

KI03 - Mn( I 03)2 - H2O 323 KI03' Mn(I03)2·K2[Mn(I03)4(H20)2] 21

KI03 - Co( I 03)2 - H2O 323 KI03, Co(I03)2·2H20 2KI03·Co(I03)2·2H20 18

KI03 - N1( I 03)2 - H2O 323 KI03·Ni(I03)2·2H20 K2 [Ni( I03)2·(H20)2] 22

KI03 - Cu( I 03)2 - H2O 323 KI03, Cu(I03)2·2H20 2KI03·Cu(I03)2·2H20 26

KI03 - Zn( I 03)2 - H2 O 323 KI03' Zn(I03)2·2H20,2KIO.Zn(I03)2·2H20 18

Double salts 2KI03.Co(I03)2.2H20 and KI03.Zn(I03)2.2H20 were reported in (18) by
Lepeshkov, Vinogradov and Karataeva. Further investigation of the double compounds by
various physicochemical methods (21) suggest that the compounds are complexes with CoZ+
or Zn2+ central ions in an octahedral environment of four 103 ions and two water molecules.
Vinogradov, Karataeva and Lepeshkov (26) reported that like the double compounds of
potassium iodate with cobalt or zinc iodate, the double salt of potassium iodate and
copper iodate is probably a complex with the following formula: K2[Cu(I03)4(H20)2]'
Therefore, the dominant feature in these systems is the existence of complex compounds
with the general formula K2[M(I03)4.(H20)2] (M = Mn, Co, Ni, Cu and Zn), and the transi
tion metal iodate in the solid phase is M(I03)2.2H20(M = Co, Ni, Cu and Zn). Manganese
iodate is the anhydrate.

The ternary KI03-Nd(I03)3-H20 system was studied by Tarasova, Vinogradov and Kudinov (23).
The system is of the simple eutonic type, and no double salts form.

Although aluminum cannot be classified as a transition ~etal, this system is reviewed
in this section. The ternary KI03-Al(I03)3-H20 system studied by Vinogradov and
Tarasova (19) is eutonic, and no double compounds form.

System With Potassium Halides. Solubility studies for these ternary systems are sum
marized in Table 6. These systems are eutonic, and no double salts form.

Table 6. Summary of the ternary systems
KI03 - Potassium halide - H2O

Ternary system T/K Solid phase Reference

KI03 - KCl - H2O 278, 298, 323 KI0 3 , KCl 3

KI03 - KBr - H2O 278, 298, 322 KI03' KBr 5

KI03 - KI - H2O 298 KI03' KI 6
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~ystem With The Other Potassium Salts. The ternary system KI03-K2S04-H20 was studied
by Hill and Ricci (3). At 278, 295 and 323 K, compound formation such as those which
form in the corresponding sodium system (32) does not occur. The potassium system is
thus of the simple eutonic type.

The ternary system KI03-KN03-H20 was studied by Hill and Brown (4). At 278, 298 and 323
K, no compound formation occurs which differs from the corresponding sodium salt systems
(33, 34) where compound formation was observed.

The ternary system KI03-KCl03-H20 was studied by Ricci (8). Neither compound formation
nor solid solution were observed at the temperature studied.

The ternary system KI03-K2Mo04-H20 was studied by Ricci and Loprest (10). The results
showed that the only solids are the pure anhydrous salts, and no double compounds form
at 298 K.

The System With Potassium Hydroxide. Solubilities in the ternary KI03-KOH-H20 system at
298 K have been studied by Leposhkov, Vinogradov and Tarasova (17). The phase diagram
is of the simple eutonic type, and no double salts form.

OTHER MULTICOMPONENT SYSTEMS

The quaternary KI03-KI-KOH-H20 system was studied by Malyshev, Kuz'menko, Novikov and
Traul'ko (30) at 293, 333 and 353 K. The pH was adjusted to 13.8 with potassium hydrox
ide, and the authors stated that the solubility of potassium iodate in the alkaline
medium is less than in the KI03-KI-H20 ternary system. The compositions of the solid
phase in equilibrium with the saturated solutions are KI03 and KI.

The quaternary system KI03-LiI03-HI03-H20 has been studied by Azarova and Vinogradov
(31) at 323 K. Three double salts, KI03.2LiI03, KI03.HI03 and KI03.2HI03 were formed,
and lithium iodate and iodic acid formed a restricted range of solid solutions.

The KI03-LiI03-LiOH-KOH-H20 system at 298 K was studied by Vinogradov, Lepeshkov and
Tarasova (20). Solubilities in the quaternary systems KI03-LiI03-LiOH-H20 and KI03
LiOH-KOH-H20 have been reported, but data for the five component system were not given.
Solid phases found in this study are the pure components LiI03, KI03, LiOH.2H20 and
KOH.2H20. Solid solutions and the double salt KI03.2LiI03 were also found.

REFERENCES:
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Flottmann, F.

Z. Anal. Chern. 1928, 73, 1-39.

VARIABLES: PREPARED BY:

TIK = 288, 293 and 298 Hiroshi Miyamoto

EXPERIMENTAL VALUES:

erC Solubility of potassium iodate Density Refractive index

mass % mol
-la

g cm-3 nDkg

15 6.6894
6.6802
6.6827

(Av)6.684 (0=0.005) 0.335 1.0584 1.33831

20 7.4765
7.4825
7.4755

(Av)7.478 (0=0.004) 0.378 1. 0648 1. 33873

25 8.3386
8.3445
8.3452

(Av)8.343 (0=0.004) 0.425 1.0708 1. 33911

~olalities calculated by the compiler using 1977 IUPAC recommended atomic masses.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
An excess potassium iodate was added to
distilled water, and the mixture was shaken
in a thermostat for about 10 hours.
Equilibrium was established from both under
saturation and supersaturation.

The sample of the saturated solution was
filtered off, and the solution was evaporated
to dryness.

SOURCE AND PURITY OF MATERIALS:
The purest commercial potassium iodate
(Kahlbaum) was dissolved in distilled
water, the solution was decanted three
times to remove the impurity. The re
crystallized potassium iodate was used for
the solubility determination.

ESTIMATED ERROR:
Soly: standard deviation is given in the

table described above (compiler
calculated)

Temp: + 0.02°C (author)

REFERENCES:
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(2) Water; H20; [7732-18-5]

VARIABLES:
TIK a 390 to 573

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Benrath, A.; Gjedebo, F.;
Schiffer, B.; Wunderlich, H.

Z. Anong. Ategern. Chern. 1937, 231, 285-97.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

trC

117
126
147
160
177
201
206
220
231
243
253
265
269
291
300

Solubility of KI03a,b

mass % mol kg- l mole %

26.1 1.65 2.89
27.4 1. 76 3.08
31.4 2.14 3.71
34.1 2.42 4.17
37.4 2.79 4.79
41.6 3.33 5.66
42.6 3.47 5.88
44.1 3.69 6.23
46.8 4.11 6.89
48.6 4.42 7.37
50.5 4.77 7.91
51.6 4.98 8.24
53.1 5.29 8.70
56.5 6.07 9.86
58.0 6.45 10.41

a Molalities and mole % calculated by the compilers.

b Nature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Synthetic method used with visual observa
tion of temperature of crystallization and
solubilization (ref 1).
The weighed salt and water were placed in a
small tube. The tubes were set in an oven
equipped with a mica window. A thermometer
was immersed in the oven.

SOURCE AND PURITY OF MATERIALS:
No information is given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Jaenecke, E. Z. Phy4ik. Chern.

1936, Ai77, 7.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Water; H20; [7732-18-5]

VARIABLES:

Temperature: 273.2 to 373.2 K

ORIGINAL MEASUREMENTS:
Bresusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sobolevskaya, N.G.

Zh. Neo~g. Khim. 1967, 12, 2240-3;
RtL6¢. J. InMg. Chern. (Engl. T~t. J
1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:
KI03aSolubility of

t/oC mass % mol % mol kg-l
(compiler)

0 4.57 0.402 0.224
10 6.04 0.538 0.300
20 7.68 0.695 0.389
25 8.57 0.783 0.438
30 9.35 0.861 0.482
40 11.13 1.043 0.585
50 13.07 1.250 0.703
60 15.30 1.498 0.844
70 17.41 1. 744 0.985
80 19.55 2.005 1.136
90 21.85 2.300 1.306

100 23.99 2.588 1.475

a The nature of the solid phase was specified.not
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High temp. apparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00°C, soly detd in apparat
us shown in figure. At equilibrium, the
apparatus was tilted to allow satd sIn to
filter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly
vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50°C, the pipets
were preheated in the thermostat.
The iodate content was determined iodo
metrically.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of KI03:

KI03 content; 99.5 %
Impurities, %, Rb 0.01; Cs 0.01;
Na 0.005; S04 <0.01; Fe 0.005.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

(1) Volumetric determination:

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

J. Phy¢. Chern. 1973, 77, 523-6.

PREPARED BY:

Hiroshi Miyamoto

The solubility of KI03 in water at 25°C was found to be

0.44 mol dm-3.

(2) Potentiometric determination:

The solubility product of KI03 in water is given:

pKsO = 1.6 (authors)

KsO = 2.5 x 10-2 mo12 dm- 6 (compiler)

The solubility product of KI03 was calculated from EMF data using the following
equation:

Ell - EI = 0.0591 [ pKsO(AgCl) - pKsO(AgI03)

+ pKgO(KI03) + 2 log[c(KC1) y±(KC1)]]

where EI and Ell are Emfs of Cell I and II, respectively. With a particular
cation glass electrode EI = +O.051V and Ell = +o.2l3V, which combined with the
accepted values in water pKsO(AGC1) = 9.7, pKsO(AgI03) = 7.5,and the mean
activity coefficient y+(KC1) in 0.44 mol dm- 3 KCl solution of 0.65 (ref 1)
yield the value for pK;0(KI03).

AUXILIARY INFORMATION

(2) The details of the isothermal method
are not given. The iodate content W.IS

determined iodometrically.

where cl is the concentration of 103 in
saturated solution, and c2 is the concen
tration of Cl- saturated in 0.44 mol dm-3
KI03 solution.

METHOD/APPARATUS/PROCEDURE:
(1) The solubility product of KI03 in water
was estimated from the difference in emf of
Cell I and II without liquid junction

Ag,AgI03/salt(cl) /K(gl)

Ag,AgCl/salt(c2) /K(gl)

I

II

SOURCE AND PURITY OF MATERIALS:
KI03 was dried in vacuo at 70°C for 3
hours.
Electrodes were prepared electrolytically
(ref 2).

ESTIMATED ERROR:
The uncertainty in pKsO is ± 0.05.
Temp: not given.

REFERENCES:
1. Bates, R.G.; Staples, B.G.;

Robinson, R.A. Anal. Chern.
1970, 42, 867.

2. Ives, D.J.; Janz, G.J.
Re6enence E!ectnode¢. Academic Press.
N.Y. 1961, p179; Kolthoff, I.M.;
Chantooni, M.K. J. Am. Chern. Soc.
1965, 87, 4428.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Water-d2 ; D20; [7789-20-0]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Water-d2
mol %

o

99.3

ORIGINAL MEASUREMENTS:
Chang, T.L.; Hsieh, Y.Y.

J. Chine&e Chern. Soc. Peking,
1949, 16, 10-2.

PREPARED BY:

G. Jancso

Potassium Iodate of solubilities
mole/55.5l moles of solvent

0.431

0.3586
0.3597

(Av)0.359

0.358

a Solubility in 100 mole % D20 calculated by the compiler using linear
extrapolation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions of potassium iodate
were prepared by the method of supersatura
tion. The saturated solutions were made by
agitating the excess salt with water for one
hour at 70°C and then for several hours in
a 25°C bath.
A sample of the clear solution was delivered
in a weighing bottle, then the solvent
evaporated and the residual pure salt was
dried in vacuum at 100°C and weighed. Two
duplicate determinations were made on the
same sample of prepared solution.

SOURCE AND PURITY OF MATERIALS:
Baker's analyzed "chemically pure" reagent
grade KI03 was used. Heavy water was ob
tained from Norsk Hydro-Electrisk Kvalato
faktieselskab in Oslo, and had a deuterium
concentration of 99.7 mol %. The D20 con
tent of the water mixture was determined by
pycnometer both before and after each mea
surement. The mole percentage was calculat
ed from the specific gravity at 25°C (ref 1).

ESTIMATED ERROR:
Soly: precision better than 1 %.
Temp: nothing specified.

REFERENCES:
1. Swift, E. Jr. J. Am. Chern. Soc.

1939, 61, 198.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium nitrate; KN03; [7757-79-1] Hill, A.E.; Brown, S.F.

(2) Potassium iodate; KI03; [7758-05-6] J. Am. Chern. Soc.. 1931, 53, 4316-20.

(3) Water; H2O; [7732-18-5]

VARIABLES: PREPARED BY:
T/K .. 278, 298 and 323.6 Hiroshi Miyamoto
Composition

EXPERIMENTAL VALUES: Composition of saturated solutions

KI03 KN03 Density Nature of the

trC mass % mol % mass % mol % g cm-3 solid phasea

(compiler) (compiler)

5 5.25b 0.464 0.00 0.000 1.043 A
3.29 0.299 5.36 1.032 1.060 II

2.93 0.278 10.53 2.116 1.090 II

2.89 0.282 13.53 2.796 1.110 II

2.87 0.282 14.14 2.938 1.120 A+B

1.08 0.104 14.26 2.911 1.100 B
0.00 0.000 14.43 2.917 1.097 II

25 8.46b 0.772 0.00 0.000 1.072 A
5.92 0.553 5.48 1.084 1.084 II

5.25 0.501 8.51 1. 719 1.110 II

4.57 0.469 16.77 3.643 1.156 II

4.48 0.466 18.19 4.004 1.160 II

4.21 0.478 26.84 6.455 1.232 A+B

2.65 0.297 27.25 6.459 1.215 B
2.06 0.229 27.30 6.428 1.210 II

0.00 0.000 27.79 6.417 1.192 II

50.4 13.35 1.280 0.00 0.000 1.110 A
7.32 0.780 17.42 3.930 1.167 II

5.79 0.708 31.43 8.132 1.259 II

5.30 0.697 37.83 10.52 1. 31 II

5.17 0.690 39.17 11.07 1. 33 II

4.91 0.682 42.42 12.46 1. 35 II

4.75 0.674 44.23 13.29 1.37 A+B

2.44 0.340 45.44 13.40 1.34 B

0.00 0.000 46.57 13.44 1.326 II

a A .. KI03; B .. KN03

b For the binary system the compiler computes the following:

soly of KI03 .. 0.259 mol kg-1 at SoC

.. 0.432 mol kg-1 at 25°C

.. 0.7206 mol kg-1 at 50.4°C

continued •••••
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COMPONENTS:
(1) Potassium nitrate; KN03; [7757-79-1]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Hill, A.E.; Brown, S.F.

J. Am. Chern. Soc. 1931, 53, 4316-20.

COMMENTS AND lOR ADDITIONAL DATA: (Continued)

Soc, 2SoC, SO. 4°C Isotherms (mass % Un1ts)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The ternary mixtures were prepared by weight
and were rotated in closed tubes for periods
from one to two weeks (which time was shown
by analysis of solutions to be sufficient for
attainment of equilibrium).
After the solid settled, samples were with
drawn with a pipet. The iodate content was
determined iodometrically, and water was de
termined by evaporation and heating to con
stant weight. Potassium nitrate was deter
mined by difference.
The identity of the solid phases was estab
lished by the method of extrapolation of the
tie-line passing through the points for the
composition of the solutions and those of the
original complexes.

SOURCE AND PURITY OF MATERIALS:
The salts used were commercial products of
good quality, and purified by recrystaliza
tion from water.

ESTIMATED ERROR:
Soly: the compiler assumes that the precision

of the solubility is within 0.3 %.
Temp: not given.

REFERENCES:



390 Potassium Iodate

COMPONENTS:

(1) Potassium sulfate; K2S04; [7778-80-5]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition

T/K ., 278, 298, 323

ORIGINAL MEASUREMENTS:

Hill, A.E.; Ricci, J.E.

J. Am. Chern. Soc. 1931, 53, 4305-15.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

KI03 K2S04 Density Nature of the
t/°C mass i. mol i. mass i. mol i. g cm-3 solid phasea

(compiler) (compiler)
5 5.l6b 0.456 0.00 0.000 1.043 A

3.14 0.283 4.07 0.450 1.060
2.57 0.237 7.08 0.802 1.081 A+B
1.80 0.165 7.25 0.816 1.077 B
0.00 0.000 7.64 0.848 1.062 "

25 8.45b 0.771 0.00 0.000 1.071 A
5.66 0.526 4.75 0.542 1.085 "4.72 0.448 7.74 0.902 1.103
4.30 0.414 9.65 1.14 1.117 A+B
2.44 0.232 10.10 1.177 1.103 B
0.00 0.000 10.76 1.231 1.083 "

50 13.2lb 1. 265 0.00 0.000 A
8.68 0.860 7.90 0.961
7.39 0.750 11.43 1.424

7.06 0.718 12.06 1.507 A+B
3.78 0.375 13.00 1. 583 B
0.00 0.000 14.18 1. 680 "

a A = KI03; B ., K2 S04
b In the binary system, the solubilities of KI03 are (compiler):

0.254 mol kg- l at SoC; 0.431 mol k,-l at 2SoC· 0.7112 mol k -1 at SOoC.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary mixtures prepared by weight.
For the 5°C isotherm, the solids were dis
solved by heating, and the solutions were
inoculated after cooling. The solutions
were agitated in a thermostat at the desired
temperature. Stirring times were about two
weeks at 5°C, and about five days at 50°C.
Iodate detd by iodometric titration, and
total solids by evaporation to dryness and
heating at 220°C for 2 h.

ESTIMATED ERROR:

Nothing specified, but the compiler assumes
that the precision in analyses was O.S i..

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

COMMENTS AND OR ADDITIONAL DATA:

mass i.
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COMPONENTS:
(1) Potassium chloride; KCl; [7447-40-7)

ORIGINAL MEASUREMENTS:
Hill, A.E.; Ricci, J.E.

(2) Potassium iodate; KI03; [7758-05-6) J. Am. Chern. Soc. 1931, 53, 4305-15.

(3) Water; H20; [7732-18-5)

VARIABLES:
Composition

T/K = 278, 298, 323

PREPARED BY:

Hiroshi Miyamoto

Kel
mass %

Density Nature of the
g cm3 solid phasea

1.043 A
1.044
1.084 "
1.147 "
1.170 A+B

1.155 B

1.071 A
1.066 "
l.073 "
1.109 "
1.153

1.197 A+B

1.179 B

A
"
"
"

A+B

B
"

0.000
0.726
1.56
3.402
5.724

7.949

7.961

0.000
l.87
4.509
7.087

9.353

9.362
9.397

mol %
(compiler)

0.000
0.770
2.700
5.64]

6.712

6.675

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

systems are (compiler):
-1 ° .

mass %

0.00
3.03

10.13
19.56

22.64

22.84

0.00
6.83

15.64
23.17

29.08

29.46
30.03

0.00
2.78
5.93

12.37
19.64

25.82

26.36

Composition of saturated solutions

KCl
mass % mol %

(compiler)

5.l6b 0.456
2.91 0.258
1. 79 0.166
1.50 0.151

1.44 0.149

0.00 0.000

8.45b 0.771
5.83 0.530
4.29 0.394
3.01 0.288
2.40 0.244

2.10 0.225

0.00 0.000

5

25

50 l3.2lb 1.265
7.42 0.710
4.71 0.473
3.74 0.399

3.07 0.344

1.77 0.196
0.00 0.000

a A = KI03; B = KCl

b Solubilities of KI03 in the binary
-1

ESTIMATED ERROR:

Nothing specified, but the compiler
assumes that the precision in analyses was
0.5 %.

METHOD/APPARATUS/PROCEDURE:
Ternary mixtures prepared by weight.
For the 5°C isotherm, the solids were first +-=c-=::==-=--:-:-:::-7::'::""-:-::===:-:---=-:-:7------1
dissolved by heating and the solutions were COMMENTS AND/OR ADDITIONAL DATA:
inoculated after cooling. Solutions were
rotated in a thermostat at the desired tem
perature for periods of two or three days up
to two weeks. Iodate detd by iodometric
titration, and total solids by evaporation
to dryness.

EXPERIMENTAL VALUES:
KI03
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COMPONENTS:
(1) Potassium bromide; KBr; [7758-02-3]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

VARIABLES:
TIK • 278, 298, 323

Composition

ORIGINAL MEASUREHENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 290-5.

PREPARED BY:

Hiroshi Miyamoto

EXPERIHENTAL VALUES: Composition of saturated solutionsa

5

25

KBr KI03 Density Nature of the
mass % mol % mass % mol % g cm-3 solid phaseb

36.26 7.929 0.00 0.00 1. 333 A

35.71 7.944 1. 80 0.223 1. 351 A+B
35.72 7.948 1.80 0.223 1. 352 "
35.71 7.943 1. 79 0.221 1. 353 "
35.71 7.944 1.80 0.223 1.352 "
30.50 6.369 1.77 0.206 1.290 B
22.59 4.319 1.80 0.191 1.208 "
14.80 2.616 1.95 0.192 1.136 "

7.58 1.257 2.45 0.226 1.080 "
0.00 0.00 5.l86c 0.458 1.043 "

40.62 9.384 0.00 0.00 1. 381 A
40.28 9.393 0.98 0.13 1.396 "
39.75 9.387 2.36 0.310 1.407 A+B
39.75 9.387 2.36 0.310 1.408 "
39.76 9.389 2.35 0.309 1.407 "
39.75 9.387 2.36 0.310 1.407 "
34.38 7.591 2.47 0.303 1. 341 B
25.91 5.194 2.73 0.304 1.249 "
17.40 3.203 3.26 0.334 1.168 "

8.35 1.424 4.53 0.430 1.106 "
0.00 0.00 8.452c 0.771 1.071 "

continued ••••

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
At 5°C and 25°C ternary complexes were stir
red for one to two weeks, and for two to
four days at 50°C. This length of time al
lowed for the attainment of equilibrium as
determined in several cases by successive
analyses.
In one sample of the saturated solution, the
iodate was determined by titration with
standard thiosulfate solution. In another
sample, the total solid was determined by
evaporation of the solution at 100°C fol
lowed by one to two hours at 250°C. The
concentration of the bromide was then
determined by difference.
For the determination of the composition of
these solid phases, the method of algebraic
extrapolation of tie-lines was used.

SOURCE AND PURITY OF MATERIALS:
KI03 and KBr were prepared by recrystaliza
tion from the best available c.p. grade
materials, which, in the case of the bromide,
usually contained from 0.5 to 1.0 % chloride.
The purified salts were dried to the
anhydrous state.

ESTIMATED ERROR:
Soly: average deviation in accuracy of

analysis is 0.19 % (maximum 0.52 %).
Temp: not given.

REFERENCES:
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COHPONENTS:

(1) Potassium bromide; KBr; [7758-02-3]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ricci, J.E.

J. Am. Chern. Soc. 1934, 56, 290-5.

EXPERIMENTAL VALUES: (Continued)

Composition of saturated solutionsa

KBr KI03
t/oC mass % mol % mass % mol %

50 44.78 10.93 0.00 0.00
43.88 10.94 2.22 0.308

43.50 10.93 3.09 0.432
43.50 10.92 3.06 0.427
43.50 10.93 3.07 0.429

38.03 8.900 3.32 0.432
30.57 6.563 3.87 0.462
23.19 4.616 4.66 0.516
15.65 2.913 5.89 0.610

8.18 1.45 8.16 0.803
0.00 0.00 13.20c 1.264

a Mole percent data calculated by the compiler.

Density
g cm-3

Nature of the
solid phaseb

A..
A+B

..
B....

b A = KBr; B = KI03

c For the binary system the compiler computes the following:

soly of KI03 = 0.2556 mol kg-1 at 5°C

= 0.4314 mol kg-1 at 25°C

= 0.7106 mol kg-1 at 50°C

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

AMH-N
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COMPONENTS:
(1) Potassium iodide; KI; [7681-11-0)

(2) Potassium iodate; KI03; [7758-05-6)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Ricci, J.E.

J. Am. Chern. Soc. 1937, 59, 866-7.

VARIABLES: PREPARED BY:
Composition at 298.15 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.00°C

KI03 KI Density
mass % mol % mass % mol % g cm- 3

(compiler) (compiler)

8.44gb 0.7709 0.00 0.00 1.071
7.15 0.659 2.40 0.285 1.053
4.33 0.427 12.04 1.532 -
3.27 0.357 22.38 3.152 1. 227
2.54 0.350 41.10 7.308 1.451
2.35 0.421 57.02 13.16 1. 722

2.36 0.435 58.54 13.92 1. 749
2.36 0.435 58.54 13.92 1. 754
2.35 0.433 58.47 13.88 1. 749
2.35 0.433 58.51 13.90 1. 751

2.25 0.415 58.62 13.93 -
1.10 0.200 59.14 13.87 1. 731
0.00 0.000 59.76 13.88 1.718

a A = KI03; B = KI

b For the binary system the compiler computes the following:

soly of KI03 = 0.4312 mol kg-1

Nature of the
solid phasea

A

II

II

II

A+B
II

II

II

B
II

II

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Mixtures of KI03, KI and H20 were stirred in No information given.
a bath thermostatically controlled at 25°C
for at least 2 days.
KI03 was determined by adding excess KI,
acidifying, and titrating the liberated
iodine with standard sodium thiosulfate
solution. The total solid was determined
by evaporation at 100°C followed by 250°C.
KI was then calculated by difference.
The densities were calculated from the
weight delivered by a volumetric pipet
calibrated for delivery.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6)

(2) Rubidium iodate; RbI03; [13446-76-9)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:

Kirgintsev, A.N.; Shklovskaya, R.M.;
Arkhipov, S.M.

lzv. Akad. Nauk SSSR, SeJL. KIUm.
1971, 2631-4; Butt. Acad. Sci. USSR, V~v.

Chem. Sci. 1971, 2501-4.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutionsc

KI03
%a

RbI03
mass % mol mass % mol %a

8.45b 0.771 0.0 0.0
7.51 0.682 0.40 0.030
6.51 0.587 0.69 0.051
4.57 0.405 0.97 0.071
3.79 0.334 1.05 0.076
2. n 0.242 1.23 0.088
2.11 0.184 1.51 0.108
1.40 0.121 1.69 0.120
0.89 o.on 1. 88 0.134
0.41 0.035 2.05 0.145
0.0 0.0 2.3lb 0.163

a Compiler's calculations using 1977 IUPAC recommended atomic masses.

b For binary systems the compiler computes the following:

soly of KI03 = 0.431 mol kg-l

soly of RbI03 = 0.0908 mol kg-l

c The compiler assumes that the heading RbI03-CsI03-H20 in Table 2 in the original
paper is a typographical error, and should be read as KI03-RbI03-H20.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility was studied by the method of
isothermal removal of supersaturation with
mixing for 24 hours.
The iodate content was determined by iodo
metric titration. The contents of alkali
metals were determined in the same sample
by the method of flame photometry from three
parallel analyses.
The composition of the solid phase was de
termined by Schreinemakers' method of
residues.

SOURCE AND PURITY OF MATERIALS:
C.p. grade KI03 and CsI03 were recrystal
lized from double distilled water.

ESTIMATED ERROR:
Soly: precision within ± 3.5 % (compiler).
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

Potassium Iodate

ORIGINAL MEASUREMENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Cesium iodate; CsI03; [13454-81-4]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

Kirgintsev, A.I.; Yakobi, N.Y.

Zh. Nea~g. Khim. 1968, 73, 2851-3;
RU.M. J. InMg. Chem. (Eng!. T!taJt6!.)
1968, 73, 1467-8.

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions at 25.0°C

CsI03

EXPERIMENTAL VALUES:

KI0 3
mass % mol %

(compiler)
mass % mol %

(compiler)

Nature of the
solid phasea

- - 2.53b 0.152
0.38 0.033 2.29 0.137
1.01 0.0874 1.90 0.114
1.33 0.115 1.84 0.111
2.50 0.219 1.56 0.0949
3.52 0.310 1.24 0.0759
4.43 0.394 1. 32 0.0816
6.53 0.590 0.94 0.059

8.29 0.764 1.12 0.0718

8.34 0.766 0.79 0.050
8.46 0.772 - -

a A = CsI03; B = KI03

b For binary systems the compiler computes the following:

soly of KI03 = 0.432 mol kg- l

soly of CsI03 = 0.0843 mol kg-l

AUXILIARY INFORMATION

A

"
"
"
"

"
A+B

B

"

Nl = (p/b) - M2/Ml - M2 (2)
Eq. (2) was used to calculate the composi
tion of the liquid.
After settling, samples of the liquid phase
were removed for analysis. The parameters,
p and b, were determined by an ion-exchange
method.

SOURCE AND PURITY OF MATERIALS:
Analytical reagent grade KI03 and CsI03
were recrystallized from twice-distilled
water.

ESTIMATED ERROR:
Soly: accuracy < 5 %.
Temp: precision-± 0.1 K.

REFERENCES:
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

ORIGINAL MEASUREMENTS:
Azarova, L.A.; Vinogradov, E.E.

(2) Barium iodate; Ba(I03)2; [10567-69-8]

(3) Water; H20; [7732-18-5]

Zh. Neo~g. Khim. 1982, 27, 2967-70;
RU6&. J. Ino~. Chern. (Eng£.. TJta.n&£.. )
1982, 27, 1681-3.

VARIABLES: PREPARED BY:

Composition at 298 K Hiroshi Miyamoto

"

A

"
A+B

B

Nature of the
solid phasea

0.722
0.330
0.725
0.721

0.680

0.765b

7.90
3.73
7.96
7.94

7.44

8.39

O.058b
0.668
1.58
0.28
0.032

1.113

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

Ba( I03)2 KI03
mass % mol % mass % mol %

(compiler) (compiler)

0.0021
0.027
0.0615
0.011
0.0013

0.0447

B = KID3

b For binary systems the compiler computes the following:

soly of KI03 = 0.428 mol kg-l

soly of Ba(I03)2 = 1.2 x 10-3 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably the isothermal method was used.
Equilibrium was reached in 10-12 days.
The potassium content was determined gravi
metrically with sodium tetraphenylborate.
The iodate concentration was determined by
iodometric titration with sodium thiosulfate.
The barium content was determined by preci
pitation as BaS04 using H2S04'
The composition of the solid phases were de
termined by Schreinemakers' method of
residues, and by X-ray diffraction.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).

80

SOURCE AND PURITY OF MATERIALS:
Analytical grade barium iodate and chemical
ly pure grade potassium iodate were used.

60

I/O

ESTIMATED ERROR:

Nothing specified.

x

fiO



398 Potassium Iodate

COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Aluminum iodate; A1(I03)3;
[15123-75-8]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Tarasova, G.N.

Zh. Neo~g. Kh~. 1978, 23, 3161-4;
RU6f>. J. rna~g. Chem. (Eng£.. T!W.nf>£..)
1978, 23, 1754-6.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25.0°C

Al(I03) 3 KI03
mass % mol % mass % mol %

(compiler) (compiler)

5.71b 0.197 - -
5.05 0.174 0.31 0.028
4.09 0.142 2.15 0.192
3.54 0.123 2.71 0.242
3.09 0.108 3.69 0.332

2.40 0.0872 8.47 0.793
2.41 0.0876 8.55 0.801
2.40 0.0872 8.48 0.794
2.38 0.0864 8.51 0.797

- - 8.40b 0.766

a A = Al(I03)3·6H20; B = KI03

Nature of the
solid phasea

A

"
"
"
"

A+B
"

"
B

b For binary systems the compiler computes the following:

soly of KI03 = 0.429 mol kg-l

soly of Al(I03)3 = 0.110 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary mixtures stirred and thermostated
for 12-14 d. Liquid and solid phases
analyzed for all ions. 103 detd by iodomet
ric titrn, K detd gravimetri~ally as the
tetraphenylborate, and Al by EDTA titrn with
Xylenol Orange indicator. Solid phase com
positions detd by Schreinemakers' method of
residues.

SOURCE AND PURITY OF MATERIALS:
C.p. grade KI03 used. Aluminum iodate prepd
at 80-90°C by neut of satd HI03 solution
with freshly prepared Al(OH)3 in stoichio
metric quantities. The salt was dried and
analyzed: found, mass % Al 4.03; 103 78.7;
H20 17.6. Calcd, mass %: Al 4.09;
103 79.53; H20 16.38 (by difference)

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram based on mass % units
is given below.

AUI03 ) 3

90

AUI03 ) 3· 6H20
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COMPONENTS:
(1) Potassium iodate; KI03; [13446-17-8]

(2) Manganese iodate; Mn( I0 3)2;
[25659-29-4]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition at 323 K

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Karataeva, I.M.;
Lepeshkov, 1. N.

Zh. Neong. Khim. 1979, 24, 223-7;
RU6ll. J. Irtong. Chern. (ErtgL Tnartlli.l
1979, 24, 124-7.

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50°C

KI03 Mn( I03)2 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

11. 76b 1.109 A

11. 76 1.109 trace A+C
11. 24 1.055 trace ..
11.35 1.066 trace C

9.80 0.906 0.0021 0.00010 ..
7.78 0.705 0.0080 0.00038 ..
5.20 0.460 0.0065 0.00030 ..
3.80 0.331 0.0072 0.00033 ..
3.80 0.331 0.0063 0.00029 ..
3.83 0.334 0.0086 0.00040 B
2.01 0.172 0.028 0.00127 ..
0.83 0.071 0.187 0.00840 II

0.266b 0.0119 ..
a A = KID3; B = Mn( ID3)2; C = K2[Mn( I03)4(H20)2]

b For binary systems the compiler computes the following:

soly of KI03 = 0.6228 mol kg- l

soly of Mn(I03)2 = 0.00659 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Equilibrium in KI03-Mn(I03)2-H20 system was
reached after about a month.
The iodate content was determined iodometri
cally, potassium by flame photometry. Man
ganese was determined by titration with
ammonium chloride at pH 9.5-10 using Methyl
Thymol Blue as an indicator.
The solid phases were investigated by ther
mogravimetric, X-ray diffraction, and IR
spectroscopic methods.

SOURCE AND PURITY OF MATERIALS:
C.p. grade KI03 was used. Manganese iodate
was made from manganese sulfate and iodic
acid.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/oR ADDITIONAL DATA:
The phase diagram is given below (based on
mol % units).
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Cobalt iodate; Co(I03)2; [13455-28-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Lepeshkov, I:N.;-Vinogradov, E.E.;
Karataeva, LM.

Zh. Neo~g. KhLm. 1977, ZZ, 2277-8.
RUM. J. InMg. Chern. (Eng£.. TJta.Iu,£,,)
1977, ZZ, 1212-5.

VARIABLES: PREPARED BY:

Composition at 323.2 K Hiroshi Miyamoto

A

11

11

C
11

11

A+C
11

B+C

B

Nature of the
solid phasea

Co( I 03)2
mol % mass % mol %

(compiler) (compiler)

0.78b 0.035
0.105 0.49 0.022

0.208 0.27 0.012
0.212 0.36 0.016

0.196 0.31 0.014
0.221 0.24 0.011
0.485 0.29 0.013
0.746 0.17 0.0081
0.930 0.09 0.0044

1.051 traces

1.109

B = KID3; C = 2KI03·Co(I03)2·2H20

mass %

1.23

2.41
2.45

2.27
2.56
5.46
8.18

10.02

11.20

11. 76b

EXPERIMENTAL VALUES: Composition of saturated solutions at 50°C

KI03

b For binary systems the compiler computes the following:

soly of KI03 = 0.6228 mol kg-l

soly of CO(I03)2 a 0.019 mol kg-l

AUXILIARY INFORMATION

COMMENTS AND/OR ADDITIONAL DATA:METHOD/APPARATUS/PROCEDURE:
Approximately three weeks were needed to
reach equilibrium.
Potassium content was determined gravimetri
cally by precipitation with sodium tetra
phenylborate, cobalt by titration with EDTA,
and iodate by titration with thiosulfate
solution.
The composition of the double compound was
proved by X-ray diffraction, dertvatograms,
and IR spectra.

SOURCE AND PURITY OF MATERIALS:

C.p. grade KI03 used. Cobalt iodate prepared
by pptn from cobalt nitrate solution. No
other details given.

ESTIMATED ERROR:

Nothing specified.

'0

'0

:0

fl1 111

mass %
411 CotlDJlz

COllDJlz' ZHzO



Potassium Iodate 401

COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Nickel iodate; Ni(I03)2; [13477-98-0]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Lepeshkov, I.N.; Vinogradov, E.E.;
Karataeva, LM.

Zh. NeOlLg. KIUm. 1980, 25, 823-4;
RUM. J. Inoltg. Chem. (Eng£. TItaIU£')
1980, 25, 463-4.

VARIABLES: PREPARED BY:

Composition at 323 K Hiroshi Miyamoto

"

A

A+B

B

C

"

B+C

Nature of the
solid phaseamol %

(compiler)

0.018 8.5 x 10-4
0.028 1.3 x 10-3

0.139 6.35 x 10-3
0.141 6.42 x 10-3
0.160 7.30 x 10-3
0.131 5.98 x 10-3

0.394 1. 78 x 10-2
0.83b 3.7 x 10-2

Composition of saturated solutions at 500 C

Ni( I03) 2
mass %

1.067

0.9687

0.9656
0.894
0.645
0.635

0.319
0.283
0.309
0.305

0.215

mol %
(compiler)

mass %

11.36b

10.41

10.38
9.68
7.16
7.05

3.66
3.26
3.55
3.50

2.49

EXPERIMENTAL VALUES:

C = Ni(I03)2.2H20

b For binary systems the compiler computes the following:

soly of KI03 = 0.5989 mol kg-l

soly of Ni(I03)2 = 0.020 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. The system reached equili
brium in about a month.
The liquid and solid phases were analyzed for
all ions present. The nickel content was de
termined by titration with EDTA in the pre
sence of Murexide as an indicator in strong
ly alkaline solution. Analysis for other
ions were not described in the paper. The
solid phases were investigated by thermal,
thermogravimetric, X-ray diffraction, and
infrared spectroscopic methods.

ESTIMATED ERROR:

Nothing specified.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade KI03 was used.
Nickel iodate was made from iodic acid and
nickel nitrate.

COMMENTS AND/OR ADnITIONAL DATA:
The phase diagram is given below (based on
mass % units).



402 Potassium Iodate

COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Zinc iodate; Zn(I03)2; [7790-37-6]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Lepeshkov, I.N.; Vinogradov, E.E.;
Karataeva, LM.

Zh. Neo~g. Khlm. 1977, ZZ, 2277-81;
Ru6.6. J. 111Mg. Chern. IEI1g£.. T!ta.l1.6LI
1977, ZZ, 1232-5.

VARIABLES: PREPARED BY:

Composition at 323 K Hiroshi Miyamoto

A

C

"

"

"

"

B

A+C

B+C

Nature of the
solid phasea

Zn( I03)2
mol % mass % mol %

(compiler) (compiler)

0.68b 0.030
0.102 0.54 0.045

0.146 0.18 0.0079
0.144 0.20 0.0088

0.157 0.10 0.0044
0.469 0.12 0.0055
0.767 0.11 0.0052
0.990 0.12 0.0058

1.245 0.06 0.0030
1. 233 0.05 0.0025

1.109

B ~ KI03; C = 2KI03·Zn(I03)2·2H20

mass %

1. 20

1. 70
1.68

1. 83
5.30
8.40

10.60

13.02
12.91

1l.76b

a A = Zn(I03)2.2H20;

EXPERIMENTAL VALUES: Composition of saturated solutions at 50°C

KI03

b For binary systems the compiler computes the following:

soly of KI03 = 0.6228 mol kg-l

soly of Zn(I03)2 = 0.016 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Approximately three weeks were needed to
reach equilibrium. Potassium content was
determined gravimetrically by precipitation
with sodium tetraphenylborate, zinc by titra
tion with EDTA, and iodate by titration with
thiosulfate solution.
The composition of the double compound was
proved by X-ray diffraction, derivatograms,
and IR spectra.

SOURCE AND PURITY OF MATERIALS:

C.p. grade KI03 was used. Zinc iodate was
made by pptn from zinc nitrate: no other
details given.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

KIDI
1/1/1

1/1

6/1

~;;=~::;=~;;;;;;;;;;;;:;;i;::;:::i:=;::::::::::l~~ ,nIlD,):
f/1 1/1 1/1/1

mass % ZnllDll: ZH:D



Potassium Iodate 403

COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Dipotassium (I-4)-tetraoxomolybdate
(2-) (potassium molybdate); K2Mo04;
[13446-49-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298 K

ORIGINAL MEASUREMENTS:
Ricci. J.E.; Loprest. F.J.

J. Am. Chern. Sac. 1953. 75. 1224-6.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

K2Mo04 KI03 Density
mass % mol % mass % mol % g cm-3

(compiler) (compiler)

64.57 12.12 0.00 0.00 1.800

63.94 12.14 1.15 0.243 1.822
63.97 12.15 1.15 0.243 1.823
63.93 12.15 1. 20 0.254 1. 818
63.95 12.15 1.17 0.247 1. 821

60.52 10.64 1.13 0.221 -
56.57 9.169 1.13 0.204 1.683
51.08 7.490 1. 30 0.212 1.600
43.86 5.724 1.63 0.237 1.484
38.10 4.573 1. 92 0.256 1.406
30.97 3.384 2.33 0.283 1.331
21. 75 2.131 2.92 0.318 1.225
13.93 1. 258 3.69 0.371 1.151
10.00 0.872 4.37 0.424 1.115
0.00 0.000 8.45b 0.771 1.071

a A = K2Mo04; B = KI03

b For the binary system the compiler computes the following:

soly of KI03 = 0.431 mol kg- l

AUXILIARY INFORMATION

Nature of the
solid phasea

A

A+B
"
"

B

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Ternary complexes of
~nown composition were stirred in Pyrex tubes.
~t equilibrium aliquots of saturated solution
~ere drawn by means of calibrated pipets sup
plied with filtering tips. The analysis
nvolved determination of total solid by
~vaporation and iodometric determination of
odate by treatment with iodide and acid.

pnd titration with thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:
K2Mo04 used was about 99.9 %pure on the
basis of volumetric determination of moly
bdate with standard AgN03 and standard
KCNS in an adaptation of Volhard's method.
The salt was recrystallized before use.
The source of KI03 was not given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



404 Potassium Iodate

COMPONENTS:
(1) Potassium iodate; KI03; [7758-03-6]

(2) Neodymium iodate; Nd(I03)3; [14732-16-2]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Tarasova, G.N.; Vinogradov, E.E.;
Kudinov, LB.

Zh. Neo~g. Khim. 1981, 26, 2841-7;
RUM. J. InMg. Chern. (Engf. TIUtn6.e.)
1981, 26, 1520-3.

VARIABLES: PREPARED BY:

Composition at 298.2 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Nd( I03)3 KID3 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

0.15b 0.0040 -- -- A

0.12 0.0032 0.06 0.005 A+C
0.10 0.0027 0.06 0.005 "
0.10 0.0027 0.06 0.005 "
0.01 0.00027 2.10 0.180 C
0.01 0.00028 2.99 0.259 "
0.01 0.00028 2.87 0.248 "
0.01 0.00028 2.58 0.222 "
0.01 0.00028 5.21 0.461 "
0.01 0.00029 8.02 0.729 C+B
0.01 0.00029 8.00 0.727 "
0.01 0.00029 8.04 0.731 "
0.01 0.00029 8.40b 0.766 B

a
A = Nd(I03'3·2H20; B = KI03; C - 3Nd(I03)3·2KI03·2H20

b For the binary system the compiler the following:computes

soly of Nd(I03)3 = 2.2 x 10-3 mol kg-l

AUXILIARY INFORMATION

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram based on mass % units
is reproduced below.

" JifI
II

" I 1
I II:

11 / If /'

~!~
"""11'.D

SOURCE AND PURITY OF MATERIALS:
NdI03 prepd by stoichiometric mixing of
HI03 and neodymium oxide and stirring of the
aqueous mixture for 20 h at 80-90·C. The ppt
was filtered, washed repeatedly with hot
water, and dried at 110-120·C. The authors
state that the purity of the resulting
neodymium iodate was checked by chemical
analysis, but the results were not reported
in the source publication.
"Chemically pure" grade KI03 was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
30-35 d. Liq and solid phases analyzed for
103 by iodometric titrn and for Nd by com
plexometric titrn in the presence of hexa
methylenetetramine with Methyl Thymol Blue
indicator. Solid phase compositions detd
by Schreinemakers' method of residues.



Potassium Iodate 405

COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Potassium hydroxide; KOH; [1310-58-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Concentration of KOH at 293 K

EXPERIMENTAL VALUES:

Concn of KOH

mol dm- 3

4.71
5.06
6.35
7.95
9.41

10.95
11.10
12.19
12.92
14.02
14.85

ORIGINAL MEASUREMENTS:

Bronsted, J.N.

J. Am. Chern. Soe. 1920, 40, 1448-54.

PREPARED BY:

Hiroshi Miyamoto

Soly of KI03

mol dm- 3

0.0390
0.0362
0.0256
0.0179
0.0144
0.0130
0.0128
0.0131
0.0135
0.0154
0.0194

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The details of the establishment of
equilibrium and the analytical method
were not given in the original paper.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



406 Potassium Iodate

COMPONENTS:
(1) Potassium iodate; KI03 ; [7758-05-6]

(2) Potassium hydroxide; KOH; [1310-58-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:
Lepeshkov, I.N.; Vinogradov, E.E.;
Tarasova, G.N.

Zh. Neo~g. Khim. 1976, ZI. 1353-6;
RlUl-6. J. InMg. Chem. (EngL Tnan-6L I
1976, ZI. 739-41.

PREPARED BY:

Hiroshi Miyamoto

mass %

EXPERIMENTAL VALUES:

KI03

8.40b
4.35
3.13
2.04
1.42
0.98
0.76
0.33
0.31
0.30

0.26
0.26
0.24

Composition of saturated solutions

KOH
mol % mass % mol %

(compiler) (compiler)

0.766 0.00 0.00
0.393 4.10 1.41
0.284 6.45 2.23
0.189 10.37 3.656
0.135 14.70 5.321
0.097 20.16 7.579
0.078 25.03 9.765
0.036 34.30 14.41
0.036 39.18 17.21
0.036 44.15 20.33

0.033 49.02 23.68
0.033 49.01 23.67
0.030 49.02 23.67

- 54.23 27.56

Nature of the
solid phasea

A

"

"
"

"
"

A+B
"
"
B

B a KOH. 2H20

b For the binary system the compiler computes the following:

soly of KI03 a 0.429 mol kg-l

AUXILIARY INFORMATION

found ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

METHOD/APPARATUS/PROCEDURE:
The solubility in the KI03-KOH-H20 system
was studied by the isothermal method. Mix
tures were stirred in a water thermostat.
and equilibrium was reached in 1-2 days.
The concentration of hydroxide ion was found
by titration with 0.1 mol dm-3 HCl in the
presence of Methyl Orange. The 103 ion was
determined by titration with sodium thio
sulfate solution in the presence of sulfuric
acid and KI. The concentration of ~ ion
was determined gravimetrically by precipita
tion with sodium tetraphenylborate.
The composition of the solid phases was
by Schreinemakers' method of residues.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade KI03 was used.
Commercial KOH contains considerable amounts
of K2C03 impurity which cannot be removed
by recrystallization from water. The
materials were purified by recrystallization
in silver vessels in a stream of purified
nitrogen as the temperature was gradually
increased to 250·C.

REFERENCES:



Potassium Iodate 407

COHPONENTS:

(1) Potassium iodate; KI03 ; [7758-05-6]

(2) Iodic acid; RI03 ; [7782-68-5]

(3) Water; R20; [7732-18-5]

ORIGINAL ~IEASUREMENTS:

Meerburg, P.A.

Z. Ano~g. Attg. Chern. 1905, 45, 324-44

VARIABLES.
T/K = 303 Composition

PREPARED BY:
Hiroshi ~iyamoto

EXPERIMENTAL VALUES:
Composition of saturated solutions at 30°C

C

D

"

"

A

A+C

C+D

D(m)

D+B
B

Nature of
the solid

phasea

m = metastable.

ESTI~TED ERROR:
Nothing specified.

SOU~CE AND PuoITY OF ~TERIAL:

Nothing soecified.

COMMENTS AND/OR ADDITIONAL DATA:
(mass % units)

following

Potassium Iodate
mass % mol %

(compiler)

0.877

0.879
0.884
0.878

0.821
0.60
0.406
0.321
0.274
0.190
0.118
0.091

0.078

0.321
0.262
0.122

0.059
0.042
0.030
0.061
0.11
0.14

0.22
o

Iodic Acid
mass % mol %

(compiler)

0 0 9.5lb

0.64 0.072 9.48
0.66 0.075 9.52
0.65 0.073 9.46

0.65 0.073 8.90
0.67 0.074 6.6
1.14 0.123 4.57
1. 69 0.182 3.63
2.02 0.217 3.10
3.34 0.360 2.14
5.00 0.543 1. 32
7.09 0.783 1.0

8.04 0.895 0.85

3.47 0.380 3.57
4.80 0.528 2.90
6.45 0.710 1.35

9.35 1.05 0.64
12.04 1. 389 0.44
17.50 2.133 0.30
31. 20 4.468 0.52
53.64 10.72 0.68
62.52 14.81 0.72

76.40 25.49 0.80
76.70b 25.21 0

a A = KI03; B = RI03; C = KI03·RI03;

b For binary systems the comoiler computes the

soly of RI03 = 18.71 mol kg- l

soly of KI03 = 0.491 mol kg- l

METHOD/APPA~TUS/PROCEDURE:

A mixture of KI03' RI03 and water was placed
in a bottle and the bottle agitated in a
thermostat for a week or more at a desired
temperature. Equilibrium was established from
supersaturation.

The iodic acid and potassium iodate contents
were detd as follows: an excess of KI was
added to an aliquot of satd sIn, and the
HI03 content detd by titration of the iodine
liberated with standard sodium thiosulfate.
Dil sulfuric acid was then added to the
solution and the iodine liberated was again
titrated with sodium thiosulfate to obtain
the total iodate concentration.

The potassium iodate concentration was
calculated from the difference between the
second and the first titration. Composi
tion of solid phases was determined by
the method of residues.



408 Potassium Iodate

COMPONENTS:
(1) Potassium iodate; KI03 ; [7790-32-1]

(2) Iodic acid; HI03; [7782-68-5]

(3) Water; H20; [7732-18-5]

VARIABLES:
Composition and temperature

T/K a 273-323

ORIGINAL MEASUREMENTS:
Smith, S.B.

J. Am. Chern. Soc. 1947, 69, 2285-6.

PREPARED BY:
Hiroshi Miyamoto and Mark Salomon

EXPERIMENTAL VALUES: Composition of saturated solutions

HI03 KI03 Nature of the
t/·C mass % mol % mass % mol % solid phasea

(compiler) (compiler)

0 - - 4.5lb 0.396 A
0.35 0.0375 4.47 0.394 A+C
1. 30 0.137 1.68 0.145 C
5.76 0.623 0.13 0.012 C+D

73.69 22.53 0.39 0.098 B+D
73.56 22.17 0.00 0.00 B

25 - - 8.39b 0.765 A
0.61 0.068 8.46 0.777 A+C
0.77 0.083 4.90 0.435 C
7.68 0.850 0.61 0.055 C+D

75.51 24.29 0.42 0.111 B+D
75.56 24.05 - - B

50 - - l3.21b ].265 A
1. 34 0.159 13.58 1.324 A+C
3.74 0.415 4.64 0.423 C

11.02 1. 276 1. 85 0.176 C+D
78.72 28.52 1.17 0.348 B+D
78.78 27.55 - - B

a A a KI03; B a HI03; C a KI03.HI03; D a KI03·2HI03

b soly of KI03 a 0.221 mol kg- l at O·C; a 0.428 mol kg-l at 25·C

a 0.7112 mol kg-1 at 50·C

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Ternary mixtures
were prepd using the same compounds which
constitute the solid phases in the equili
brated systems. This reduced the time re
quired to reach equil to 48 hours.
A sample of satd sIn (or residue) was first
titrd with standard alkali to det acid con
tent. Total iodate in the same sample then
detd by titm with std thiosulfate in the
presence of excess KI and HCl.
Not all the soly data were reported. Only
those results for invariant points and
points of congruent solubilities were given.
The values at the invariant points are the
results of 2 or more closely agreeing re
sults (this may indicate that some data
were rejected: compilers).

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The 50·C isotherm is reproduced below.
Concentration units are mass %.

ESTIMATED ERROR:
Soly: precision probably much better than

± 1 % (compilers).
Temp: nothing specified.

HIO, KIO,'2HlO, KIO,'HIO,
Temperature 50"

KlO,



Potassium Iodate 409

COMPONENTS:
(1) Potassium iodide; KI; [768l-ll-0J

(2) Potassium iodate; KI03; [7758-05-6J

(3) Potassium hydroxide; KOH; [13l0-58-3J

(4) Water; H20; [7732-l8-5J

VARIABLES:
T/K = 293, 333 and 353

Composition

ORIGINAL MEASUREMENTS:
Malyshev, A.A.; Kuz'menko, A.L.;
Novikov, G.I.; Traul'ko, I.V.

Zh. Neo~g. Khim. 1981, 26, 832-4;
RUM. J. I nMg. chem. IEng£.. Ttta.n6l. I
1981, 26, 448-9.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Common solubility of potassium iodate and iodide in alkaline(KOH) solution (pH 13.8)

t/OC

20

60

Nature of the
KI/mass % KI03/mass % solid phase

54.06 1.93 KI03 + KI

39.70 1. 97 KI0 3
34.36 2.03 "
28.73 2.17 "
26.44 2.22 "
14.81 2.46 "

0 3.45 ."

58.39 2.50 KI03 + KI

54.14 2.54 KID3
47.04 2.88 "
41.99 3.05 "
35.98 3.53 "
30.61 3.91 "

9.73 6.54 "
6.02 7.32 "
3.70 7.95 "
2.42 8.16 "

° 8.60 "

continued...•.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The investigation was carried out by isother- "Chemically pure" grade potassium iodate and
mal saturation in a thermostat. Potassium iodide were recrystallized from twice-dis-
iodide and iodate were dissolved in alkaline tilled water. Chemically pure grade potas-
medium of pH 13.8. After equilibrium was sium hydroxide used was freed from carbonate.
reached, the liquid phase was analyzed for
iodate iodometrically, and for iodide argen-
tometrically. The composition of the solid
phase was identified by the immersion
method described in ref 1.

ESTIMATED ERROR:

Nothing specified.

REFERENCES: . k .
1. Melankholin, N.M. I zm~elU.e Po aza.te.iu

P~e.iom.ten-<'!Ja pod M.i.~o!lkopom ImmeMion
nyn Methodom (MeMMement 06 Re6Mc.Uve
Indic.e!> und~ a M.i.MO!lc.ope by :the Imm~

!lion Method) Iz. Acad. Nauk SSSR. Moscow
Lenningrad. 1949.



410 Potassium Iodate

COHPONENTS:

(1) Potassium iodide; KI; [7681-11-0]

(2) Potassium iodate; KI03; [7758-05-6]

(3) Potassium hydroxide; KOH; [1310-58-3]

(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Ha1yshev, A.A.; Kuz'menko, A.L.;
Novikov, G.I.; Trau1'ko, I.V.

Zh. Neokg. Khirn. 1981, 26, 832-4;
RU64. J. Inokg. Chern. (Engl. Tka~l.)

1981, 26, 448-9.

EXPERIMENTAL VALUES: (Continued)

Nature of the
t/oC KI/mass % . KI03/mass % solid phase

80 61.51 2.80 KI03 + KI

38.61 4.36 KI03
13.80 7.10 "
9.10 9.60 "
0 12.27 "

To obtain the fitting equation for solubility of potassium iodate in alkaline medium
at pH 13.8 the following equation was used:

where the concentration (c) based on mass % was used.

The calculated coefficients are given below:

t/°C aO al a2

20 0.0340 -0.0642 0.0636
60 0.0857 -0.2047 0.1739
80 0.1219 -0.2984 0.2381

The mean relative error of the experimental and calculated results does not exceed 1.89 %
at 20°C, 1. 51 % at 60°C and 1.56 % at 80°C.



Potassium Iodate 411

COMPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Ethanol; C2H60; [64-17-5]

(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of ethanol

T/K = 293, 373

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wright, R.

J. Chern. Soc. 1927, 1334-6.

PREPARED BY:

Hiroshi Miyamoto

t/"C

20

100

Concn of ethanol soly of KCl03
mass % mol % g/lOOg solvent mol kg-l

(compiler) (compiler)

0 0 7.2
7.2

(Av)7.2 0.59

50 28 1.1
1.1

(Av) 1.1 0.090

0 0 56.8
56.0

(Av)56.4 4.60

50 28 14.0
14.2

(Av)14.l 1.15

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
At 20°C, KCl03 and water were placed in
stoppered tubes and thermostated. Weighed
aliquots were taken and the amount of solute Nothing specified.
estimated either by titrn or by evapn to
dryness.
At 100°C care had to be taken to guard
against alteration in the composition of the
mixed solvent by evaporation. The method
employed was as follows: To a test tube of
10 rom diameter and 5 cm3 capacity was sealed
a 20 cm length of tubing about 4 rom in dia
meter. A sufficient quantity of dry salt
and about 3 cm3 of solvent were placed in t~.<t~~--------------------------------------~
tube. The tube was then bent round until it ESTIMATED ERROR:
lay parallel with the test-tube and sealed Soly: reI error about 1 % (compiler).
off. The sealed U-tube was rocked in a bath Temp: nothing specified.
at 100°C for 4 hours. After saturation, the
excess solid was brought out into the narrow
limb, the wide 1imb being Ie f t about three I-::'RE::'F::'E::'RE=N~C::E::'S=-:---------------------------------f
quarters full of the clear saturated sIn.
The tubes were removed from the bath and
cooled to room temperature. The wide limb
was cut off above the level of the sIn.
The solubility of salt was found by evapora
tion tb dryness and weighing.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) l,4-Dioxane; C4H802; [123-91-1]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 298

Concentration of l,4-dioxane

EXPERIMENTAL VALUES:

Concn of Dioxane

ORIGINAL MEASUREMENTS:

Ricci, J.E.; Nesse, G.J.

J. Am. Chern. Soc. 1942, 64, 2305-11.

PREPARED BY:

Hiroshi Miyamoto

Soly of KIO~

mass %

o
10
20
30
40
50
60
70
80
90

100

mol %
(compiler)

o
2.2
4.9
8.1

12
17
23
32
45
65

100

mass %

8.472b

5.300
3.172
1.815
0.8855
0.4712
0.1350
0.0384
0.0060
0.0012
0.0000

mol dm- 3

0.4238
0.2598
0.1531
0.08770
0.04273
0.02277
0.00653
0.00186
0.00029
0.000059
0.00000

a Each value is the average of at least one determination from supersaturation and
undersaturation.
In the iodometric determinations the agreement between such values was about
2/1000.

b For the binary aqueous system at 25°C, the compiler computes the following:

soly of KI03 = 0.4325 mol kg-l

= 0.7732 mole %

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of dioxane and water of known pro-
portions were stirred with excess KI03 in
glass stoppered bottles for 2 to 7 days.
Equilibrium was established from both under
and super-saturation.
Iodate was analyzed by reduction to iodide
by sodium thiosulfate, the excess reagent
being removed by acidification and boiling
with dil H2S04. Except in high dioxane sol
vents, the resulting iodine solution was
analyzed volumetrically at a pH of 9-10 by
titrn with standard AgN03 using eosin indic~

tor. An appropriate blank was calcd from a
series of standardizations using pure KI03
similarly treated. For very low solubili
ties the iodide was detd gravimetrically as
AgI. The densities of the satd sIns were
detd by weighing filtered samples of sIns
delivered from calibrated pipets. The
values were not reported in the original
paper.

SOURCE AND PURITY OF MATERIALS:
"C.p. grade" potassium iodate was used.
The dioxane was purified and its purity
verified as described in ref 1.

ESTIMATED ERROR:
Soly: described above.
Temp: nothing specified.

REFERENCES:
1. Davis, T.W.; Ricci, J.E.; Sauter, C.G.

J. Am. Chern. Soc. 1939, 61, 3274.
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COMPONENTS:

(1) Potassium chlorate; KCl03; [3811-04-9]

(2) Glycine; C2H5N02; [56-40-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

TIK '" 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Schnellbach, W.; Rosin, J.

J. Am. P~. AA~oc. 1931, 20, 227-33.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
U.S. Pharmacopeia quality potassium
chlorate and glycine were used.

Solubility at 25°C/g in 100 g solventa

Equilibration timeldaysb
5 12 13 14 21 42

I Undersaturation 1.04 -- -- -- -- --
II Undersaturation -- -- -- 1.06 1.04 --

-- -- -- -- l.02 --
III Supersaturation -- -- l.07 00 00 1.07

-- -- 1.06 -- -- 1.07

IV Supersaturation -- l.10 -- -- -- 1.06
-- loll -- -- -- --
-- 1.12 -- -- -- l.06

a According to the USP XXI (1985), two glycine solutions defined.are

(1) Glycine: not less than 98.5 % and not more than 101.5 % of C2H5N02 calculated
on the dried basis.

(2) Glycine Irrigation: not less than 95.0 % and not more than 105.0 % of C2H5N02.

b The average of these results, excluding those of Experiment IV after 12 days which
indicates supersaturation, is 1.055 g/lOO g solvent.

The authors conclude the following:

(1) 1.055 g of potassium chlorate is soluble in 100 g of U.S.P. glycine sIn at 25°C.

(2) One gram of potassium chlorate is soluble in 75.26 cm3 (= 93.79 g) of U.S.P.
glycine solution at 25°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The saturated solutions were prepared by the
undersaturation and the supersaturation
methods. Chlorate was reduced to chloride,
and the resulting chloride determined volu-
metrically by Volhard's method or gravi-
metrically by precipitation as silver chlor-
ide. The reduction was effected by diluting
a weighed quantity of the solution with
water in an Erlenmeyer flask provided with
a Bunsen valve. A moderate excess of acidic
ferrous sulfate solution was added and the
mixture heated. After cooling, the solution
was treated with nitric acid, and excess 0.1 t-E-S-T-IMA-T-E-D-E-R-R-O-R-:---------------1
mol dm-3 silver nitrate added: the excess
was titrated with 0.1 mol dm-3 sulfocyanate Soly: a '" 0.005 (compilers).

Temp: nothing specified.solution. For gravimetric determinations,
the reduced solution, after treating with
silver nitrate, etc. and the resulting
silver chloride weighed.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2]

(3) Water: H20; [7732-18-5]

VARIABLES:
Solvent composition

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solution Chern. in press.

PREPARED BY:

M. Salomon

Solubilities in mol dm- 3 reported for 20'c, 25·C, and 30·C

t/"C = 20 t/·C = 25
mass % DMF KI03/mol dm- 3 mass % DMF KI0 3/mol dm- 3

0 0.379 0 0.423

4.79 0.284 5.12 0.314

10.05 0.210 10.00 0.234

15.67 0.147 15.43 0.169

19.75 0.114 20.43 0.123

24.57 0.082 24.78 0.0923

30.22 0.055 29.71 0.0658

35.07 0.039 34.78 0.0454

41.99 0.023 40.02 0.0299

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Same as in reference (1).

SOURCE AND PURITY OF MATERIALS:
Guaranteed grade KI03 (Wako Pure Chemicals)
was recrystallized two times from doubly dis
tilled water.

Guaranteed grade dimethylformamide (Wako)
was stored over BaO for two days, and then
distilled three times under reduced pressure.

Doubly distilled water had an electrolytic
conductance of 9.8 x 10-7 Scm-I.

ESTIMATED ERROR:
Soly: stanpard neviations for measurements in

pure water are 0.0001 at 20'C, and
0.001 at 25 & 30·C. For mixed solvents
a = 0.0002 to 0.0001.

Temp: not stated.

REFERENCES:
1. Miyamoto, H.; Shimura, N.; Sasaki, K.

J. Solution Chern. 1985, 14, 485.

2. Ricci, J. E. J. Am. Chern. Soc. 1934, 56,
290.
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COHPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) N,N-Dimethy1formamide; C3H7NO;
[68-12-2]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solution Chern. in press.

mass % DMF KI03/mo1 dm- 3

0 0.475

5.53 0.345

9.81 0.268

14.71 0.201

20.10 0.144

25.03 0.103

29.79 0.074

35.02 0.051

40.33 0.033

For the binary KI03-H20 system, measured densities of saturated solutions permits conver
sion from mol dm-3 to mol kg-1 and mole fraction units.

t/OC density/g cm-3 clmo1 dm- 3 mlmo1 kg-1b
X

b

20 1.064 0.379 0.386 0.00690

25 1.071a 0.423 0.431 0.00771

30 1.078 0.475 0.487 0.00869

aRef. (2)

bCa1cu1ated by the compiler.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Dimethylsulfoxide; C2H60S; [67-88-5]

(3) Water; H20; [7732-18-5]

VARIABLES:
Solvent composition

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solution Chern. in press.

PREPARED BY:

M. Salomon

Solubility of KI03 in water-dimethylsulfoxide mixtures

Solubility in mol dm-3

mass % trC 20 25 30
dimethylsulfoxide

0 0.379 0.423 0.475

5.03 0.295 0.326 0.367

10.02 0.226 0.250 0.281

20.09 0.126 0.142 0.155

30.01 0.0649 0.0746 0.0832

40.03 0.0311 0.0354 0.0401

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:

Experimental details given in reference
(1)

SOURCE AND PURITY OF MATERIALS:
Guaranteed grade KI03 (Wako Pure Chemicals)
was recrystallized two times from doubly dis
tilled water.

Guaranteed grade dimethylsulfoxide (Wako)
was distilled three times under reduced
pressure.

Doubly distilled water had an electrolytic
conductance of 9.8 x 10-7 Scm-I.

ESTIMATED ERROR:
Soly: stnd deviation between 0.0002 and

0.001.

Temp: not stated.

REFERENCES:
1. Miyamoto, H.; Shimura, H.; Sasaki, K.

J. Solution Chern. 1985, 14, 485.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6)

(2) Methanol; CH40; [67-56-1)

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

(1) Volumetric determination:

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

J. Phy&. Chern. 1973, 77, 523-6.

PREPARED BY:

Hiroshi Miyamoto

The authors reported the solubility of KI03 in methanol at 25°C (found
iodometrically) to be 2.70 x 10-4 mol dm-3•

The solubility product of KID3 in methanol was calculated from the solubility
data assuming complete dissociation.

The solubility product is given as follows:

pKsD = 7.2 (authors)

(2) Conductometric determination:

(compiler)

The authors reported log KsO = -7.35 from a measured specific conductivity
2.73 x 10-5 Scm-I. In these calculations the authors used Aoo = 99.2 S cm2 mol-I,
the Debye-Huckel equation, and probably the limiting law.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

(1) The iodate content was determined
iodometrically. No other information
given.

(2) Details of the conductivity cell and
method are given in ref. 1.

SOURCE AND PURITY OF MATERIALS:

KI03 was dried in vacuo at 70°C for 3 hours.
Matheson Spectroquality grade methanol was
distilled once over magnesium turnings.
The water content was 0.01 % by Karl
Fischer Titration.

ESTIMATED ERROR:
The uncertainty in pKsO is ± 0.1 log units.
Temp: not given.

REFERENCES:
1. Kolthoff, I.M.;

Chantooni, M.K.
1961, 83, 3927.

Bruckenstein, S.;
J. Am. Chern. Soc.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) 6,7,9,10,17,18,20,2l-0ctahydrodibenzo
[b,k] [1,4,7,10,13,16] hexaoxacyclo
octadecin(dibenzo-18-crown-6);
C20H2406; [14187-32-7]

(3) Methanol; CH40; [67-56-1]

VARIABLES:
Composition

T/K • 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

A~a£. Chern. 1980, 52, 1039-44.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

Solubilities of KI03 and dibenzo-18-crown-6 (DB-18) in methanol at 25°C

KI03 DB-18

mol dm-3 mol dm- 3

2.61 x 10-4
°

4.66 x 10-3 6.51 x 10-3

electrolytic conductance of satd sIn

2.30

24.6

° 1.38 x 1O-3a

REFERENCES:
1. Pederson, C.J. J. Am. Chern. Soe. 1970,

92, 388.
2. Pederson, C.J.; Frensdorff, H.K. A~gew.

Chern., Int. Ed. E~g!. 1972, 11, 16.

SOURCE AND PURITY OF MATERIALS:
"C.p." grade (Fisher) KI03 recrystallized
three times from water and dried at atm
pressure at 70°C.
Aldrich dibenzo-18-crown-6 (DB-18) was re
crystallized 4 times from water and dried
at atm pressure at 50°c; m.p. = 163°C, lit,
164°C (2).
Methanol (Fisher "spectroquality" grade) was
distilled once from Mg turnings.

a Result quoted from reference 1.

COMMENTS AND/OR ADDITIONAL DATA:

Dissociation constants KA(KI03) and Kd(LKI03) were determined conductometrically and found
to equal 2.5 x 10-3 mol-I dm3 and 6 x 10-3 mol-l dm3 , respectively (L = DB-18).

From the total solubility of the ether in the absence of salt, CL, the solubility of the
ether in the presence of the salt, CL(salt), the solubility of the salt and the activity
of the salt, the formation constant of the ether-~ complex, Kf(L~), was found to be
1.12 x 105 mol-l dm3. The selectivity for the ~/Na+ coordination with DB-18,
Kf(L~)/Kf(LNa+), was reported to equal 3.

From activity measurements, authors report in pure methanol [K+] = 2.40 x 10-4 mol dm- 3 ,
yl = 0.88, and thus K;O = [M+]2y~ = 5 x 10-8 mo1 2 dm- 6•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubilities of KI03 and DB-18 detd isother
mally in pure methanol and methanol satd
with DB-18. Satd sIns prepd by adding 0.5
mmol of each compound to about 2 drops of al
cohol, stirring, and decanting the liquid.
To the residue about 10 ml of methanol was
added, and the mixt magnetically stirred for
2 days. Two additional days of stirring did
not affect the soly. The ether, DB-18, was
detd spectrophotometrically in dichloroeth
ane. Quantitative transfer of the ether to
dichloroethane was found to be complete
after 4 extractions, and Beer's law was fol- 1-----------------------1
lowed to at least 1.3 x 10-4 mol dm- 3• ESTIMATED ERROR:
KI03 was detd by 3 aq extractions from the Soly: nothing specified.
satd sIn and dichloroethane. The combined Temp: nothing specified.
aq extracts were titrated idometrically.
Complete extraction of the iodate was con
firmed experimentally.
A Markson No. 1002 ~ specific ion electrode
was used to detn the ~ activity, and
Nernstian behavior was observed. Conducti
vities were measured with an Industrial
Instrument Model RC l6Bl bridge with Jones
type cells.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

ORIGINAL MEASUREMENTS:
Kalthoff, I.M.; Chantooni, M.K.

(2) Dimethylsulfoxide(sulfinyl bis-methane); J. Phy~. Chern. 1973, 77, 523-6.
C2H60S; [67-68-5]

VARIABLES:
T/K = 298

PREPARED BY:
Hiroshi Miyamoto

EXPERIMENTAL VALUES:

(1) Potentiometric determination:

The authors reported - log K;O = 7.7 from -log a(K+) = 3.85, which was determined
potentiometrically assuming a(I03-) = a(~).

The compiler computes K:O = 2.0 x 10-8 mo1 2 dm-b from this value.

(2) Conductance determination:

The authors reported log KsO = - 7.4 from a measured specific conductivity of
0.85 x 10-5 S cm-l A~ was given as 37.4 S cm2 mol-l (obtained from the literature),
and presumably the limiting law was used to calculate the solubility. Activity
coefficients were calculated from the "partially extended" Debye-Huckel equation.

The compiler calculates KsO = 4.0 x 10-8 mo12 dm-6 from this value.

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
KI03 was dried in vacuo at 70°C for 3 hours.
Dimethylsulfoxide, Fisher certified reagent
grade product, was purified as described
in ref 3. The water content of the purified
solvent as found by Karl Fischer titration
was less than 0.0005 %.
Electrodes were prepared electrolytically
(ref 4).

METHOD/APPARATUS/PROCEDURE:
(1) The solubility product of KI03 in di
methylsulfoxide was determined potentiometri
cally from emf measurements made on the
following cell:

K(gl)/KI03(cl)//AgN03(c2)/Ag

where KIOc(Cl) and AgN03(c2) are concentra
tions of the saturated KI03 solution and
0.01 mol dm-3 AgN03 solution, and // is a
salt bridge containing 0.01 mol dm-3 tetra-
ethylammonium perchlorate. The liquid
junction potential calculated by the Hender
son equation (ref 1) is -5 mV, and was
neglected. REFERENCES:

1. Ives, D.J.G.; Janz, G.J. Ren~ence

I-=E"'S'=T'=I:"':MA,,-:=TE=D::-":E=RR=O:"':R:"":--------------I E.e.ectJz.od~. Academic Press. N. Y. 1961,
p.54. --

The uncertainty of pKsO is ± 0.1. 2. Kalthoff, I.M.; Bruckenstein, S.;
Temperature not given. Chantooni, Jr., M.K. J. Am. Chern. Soc.

1961, 83, 3927.
3. Kalthoff, I.M.; Reddy, T.B. Ino~g. Chern.

1962, 1, 189.
4. Ives, D.J.G.; Janz, G.J. Ren~ence

E.e.e~od~. Academic Press. N.Y. 1961,
p. 179: Kolthoff, I.M.; Chantooni, M.K.
J. Am. Chern. Soc. 1965, 87, 4428.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Ammonia; NH3; [7664-41-7]

VARIABLES:

T/K - 298

EXPERIMENTAL VALUES:

ORIGINAL HEASUREHENTS:
Hunt, H.; Boncyk, L.

J. Am. Chern. Soc. 1933, 55, 3528-30.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

The solubility of KI0 3 in liquid ammonia at 25°C was reported as

0.000 g/100 g NH3

Compilers' note: In a subsequent paper (2) Hunt gives the solubility of KI0 3 in

liquid ammonia as 3.044 x 10-5 mol kg- 1 at 250 C. See the compilation of ref (2).

AUXILIARY INFORMATION

HETIIOD/APPARATUS/PROCEDURE
Two methods were used as described in (1).

Method I. 25 m1 test tubes with a constric
tion at the middle were employed. About 10
25 g NH3 were condensed in the bottom, and
the dry salt contained in a small tube
tightly covered with cotton cloth was added
to the test tube; this small tube remained
in the upper part of the test tube as it
could not pass the constriction in the mid
dle of the test tube. The top of the test
tube was drawn to a tip and sealed, and the
tube inverted and placed in a thermostat at
25°C. Equilibrium between NH3 and the ex
cess salt in the small covered tube requir
ed 1-3 weeks with periodic shaking. The
test tube was then inverted and only the
satd sln drained into the lower end (excess
solid remained in the small tube covered
with the cotton cloth). The sln was
frozen and sealed at the constriction,
and weighed. The seal was then broken and
the NH3 boiled off, and the residue
weighed.

Method II. Excess NH3 was condensed on a
weighed amount of salt in a tube fitted
with a stopcock. After thermostating at
25°C, NH3 was slowly permitted to escape
through the stopcock until a crystal of
solid appeared and remained undissolved
upon prolonged shaking.

Authors state that the error due to the
condensation of gaseous NH3 was not signi
ficant since the dead space was kept to a
minimum of about 30 cm3• However this
amount of dead space was stated to limit
the precision of the method to 0.5 %.

SOURCE AND PURITY OF MATERIALS:
Reagent grade KI03 was recrystallized three
times from water and then from "a suitable"
anhydrous solvent. The salt was dried to
constant weight in a vacuum oven.

Purification of NH3 not specified, but
probably similar to that described in (1).
In (1) commercial anhyd ammonia was stored
over metallic sodium for several weeks
before use.

ESTIMATED ERROR:

Soly: accuracy probably around ± 1-2 %.
(compilers) •

Temp: 25.00 + 0.025°C accuracy established
by NBS calibration (see ref 1).

REFERENCES:

1. Hunt, H.; J. Am. Chern. Soc. 1932, 54,
3509.

2. Anhorn, V.J.; Hunt, H. J. PhY4. Chern.
1941, 45, 351.
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Potassium chloride; KCl; [7447-40-7]

(3) Liquid ammonia; NH3; [7664-41-7]

VARIABLES:

Concentration of KCl at 298.15 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Anhorn, V.J.; Hunt, H.

J. Phy~. Chem. 1941, 45, 351-62.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

concentration of KCl

a Saturated

mol dm-3

o
o
o
o
o
o
0.001907
0.002658
0.007624a

mol kg-l

o
o
o
o
o
o
0.003162
0.004407
0.01264

solubility of KI03

105 mol kg-l

3.0441
3.0438
3.0412
3.0461
3.0448
3.044 (average value)

0.7439
0.8428
1.4238

continued ••.•••..

SOURCE AND PURITY OF MATERIALS:
Ammonia was stored over sodium and distd
through glass wool into a reservoir prior to
distn into the soly tube.
AR grade KI03 recrystallized three times fron
conductivity water, dried at l80 DC, ground
to a powder and analyzed as in (3).
KCl was crystallized three times from con
ductivity water and dried at 110DC.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The U-shaped Pyrex soly apparatus is shown in
the figure on the next page. A glass float
in which an iron nail was sealed was used to
stir the sIns by engaging solenoid E. B is a
cotton plug in which a small glass tube was
embedded to permit passage of NH3 vapors.
Both salts were placed in tube G which was
then sealed at A, evacuated at F, and the
entire apparatus heated in a flame. The ap
paratus was evacuated for 10 h and then
flushed with dry air followed by flushing
with NH3. Ammonia was distd from a reservoir
and condensed in tube G, and the apparatus ~E~S~T=I~MA~T~E~D~E~R~R~O~R-:----------------------------i

sealed at F. Equil;brium was established by Soly: for the binary system, standard dev is
thermostating at 25 C, and was approached .0018 (compilers). No information
from above and below with stirring every 2 h. il bl f t tava a e or ernary sys ems.
The satd sIn was decanted into tube H, and Temp: accuracy + 0.005 K (authors).the distance of the sIn from etch mark C ~~~~~~~__- -;

measured with a cathatometer. The ammonia f7Ff~~~~:v.J.; Hunt, H. Ind. Eng. Chem.
was then dist back into tube G, cooled in a Anal. Ed. 1937, 9, 591.
bath of solid C02-CHC13-CC14, and the tube H 2. Willard; Furman, N.H. Element~y
removed by breaking about 2 cm above the etch Qua~ve Analy~~. D. Van Nostrand.
mark C. The KI03 content (residue) in H was N Y k 1935 295
detd by the method described in (1). and the 3. S~:tt~r Stana~dPMeth~d6 06 Chemical
non-saturating salt was detd gravimetrically A _0 ,:, D V N d 11 Y k

(2) Th 1 f n~YQ~·· an ostran. ew or •
by the method given in • e vo ume 0 1939. p 372.
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COHPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Potassium chloride; KCl; [7447-40-7]

(3) Liquid ammonia; NH3; [7664-41-7]

COMMENTS AND/OR ADDITIONAL DATA:

The solubility apparatus used is shown below.

ORIGINAL MEASUREMENTS:

Anhorn, V.J.; Hunt, H.

J. Phy~. Chern. 1941, 45, 351-62.

H G

(
F

A

METHOD/APPARATUS/PROCEDURE: (Continued)

tube H was then calibrated. For very dilute
solutions, standard (aq) solutions of the
nonsaturating salt were prepared by weight
and placed in a cup D, and the water evapora
ted slowly at 50°C. The cup D was then placed
on the float, the KI03 added and the tube G
sealed at A. The soly was then detd as des
cribed above. Densities of saturated solu
tions prepared by weight were measured pyno
metrically at 25°C, and the densities of
saturated solutions detd above were obtained
by graphical interpolation.
The soly in the binary system was detd five
times, and an unspecified number of times in
ternary systems. The nature of the solid
phase was not discussed.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Sodium chloride; NaCl; [7647-14-5]

(3) Liquid ammonia; NH3; [7664-41-7]

VARIABLES:

Concentration of NaCl at 298.15 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Anhorn, V.J.; Hunt, H.

J. PhYh. Chem. 1941, 45, 351-62.

PREPARED BY:

Hiroshi Miyamoto

Concentration of NaCl

mol dm-3

o
0.0003685
0.001655
0.003543
0.007738
0.03063
0.04352
0.09376
0.1154
0.1554
0.2101
0.2746

mol kg-l

o
0.0006109
0.002744
0.005874
0.01283
0.05078
0.07214
0.1554
0.1913
0.2575
0.3482
0.4551

Solubility of KI03

105 mol kg-l

3.044 (av)
4.495
5.489
5.831
6.188
7.098
7.377
8.024
8.233
8.611
8.913
9.145

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

See the compilation of the KI03-KCl-NH3
system reported by Anhorn and Hunt.

SOURCE AND PURITY OF MATERIALS:
Amonia was stored over sodium and distd
through glass wool into a reservoir prior to
distn into the soly tube.
Analytical reagent grade KI03 was recrystal
lized three times from conductivity water
and dried at 180°C. The purity was tested
by the method described in ref 1. Purified
HCl gas was passed into a saturated solution
of analytical reagent grade NaCl. The pre
cipitated NaCl was then crystallized from
conductivity water and fused in a platinum
crucible. The fused salt was ground to
a fine powder in an agate mortar.

ESTIMATED ERROR:
See the KI03-KCl-NH3 compilation of the
source paper.

REFERENCES:

Scott; Stand~d Methodh 06 Ch~cai Analyh~

D. Van Nostrand. New York. 1939, p 372.
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COMPONENTS:

(1) Potassium iodate; KI03; [7758-05-6]

(2) Ammonium chloride; NH4Cl; [12125-02-9]

(3) Liquid ammonia; NH3; [7664-41-7]

VARIABLES:

Concentration of NH4Cl at 298.15 K

EXPERIMENTAL VALUES:

Concentration of NH4Cl

mol dm- 3 mol kg-1

ORIGINAL MEASUREMENTS:

Anhorn, V.J.; Hunt, H.

J. PhYh. Chern. 1941, 45, 351-62.

PREPARED BY:

Hiroshi Miyamoto

Solubility of KI03

105 mol kg-l

o
0.009398
0.002220
0.004161
0.007543
0.01035
0.01822
0.02243
0.03251
0.04568
0.07695
0.1060
0.1463
0.1635
0.2004
0.2657
0.3800
0.4330
0.5728

o
0.001558
0.003670
0.006898
0.01251
0.01715
0.03020
0.03718
0.05389
0.07572
0.1275
0.1758
0.2424
0.2710
0.3320
0.4402
0.6299
0.7180
0.9528

3.044 (average value)
5.7782
7.1681
8.7650

10.662
11.820
14.025
14.920
16.580
18.045
20.688
22.189
23.975
24.590
25.745
27.480
30.018
30.980
33.160

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
See the compilation of the KI03-KC1-NH3
system reported by Anhorn and Hunt.

SOURCE AND PURITY OF MATERIALS:
Ammonia was stored over sodium and distd
through glass wool into a reservoir prior
to distn into the soly tube.
Analytical reagent grade KI03 was recrystal
lized three times from conductivity water
and dried at 180°C.
The source of NH4Cl is not given.

ESTIMATED ERROR:
See the KI03-KC1-NH3 compilation of the
source paper.

REFERENCES:
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COMPONENTS:
(1) Potassium iodate; KI03 ; [7758-05-6]

(2) Potassium bromide; KBr; [7758-02-3]

(3) Liquid ammonia; NH3; [7664-41-7]

VARIABLES:

Concentration of KBr at 298.15 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Anhorn, V.J.; Hunt, H.

J. Phy~. Chern. 1941, 45, 351-62.

PREPARED BY:

Hiroshi Miyamoto

Concentration of KBr

mol dm-3

o
0.002492
0.004468
0.005864
0.007025
0.01170
0.02591
0.04867
0.07078
0.1195
0.1549

mol kg- l

o
0.004131
0.007407
0.009721
0.01165
0.01940
0.04295
0.08070
0.1173
0.1981
0.2568

Solubility of KI03

105 mol kg- l

3.044 (average value)
0.7392
0.8180
0.8595
0.8876
0.9062
1. 0684
1.1350
1.1678
1. 2090
1. 2330

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
See the compilation of the KI03-KCl-NH3
system reported by Anhorn and Hunt.

M.1Il~

SOURCE AND PURITY OF MATERIALS:
Ammonia was stored over sodium and distd
through glass wool into a reservoir prior to
distillation into the solubility tube.
Analytical reagent grade KI03 was recrystal
lized three times from conductivity water ane
dried at l80aC.
KBr was recrystallized three times from con
ductivity water and dried at 110aC. The
product was ground to a fine powder before
final drying.

ESTIMATED ERROR:
See the KI03-KCl-NH3 compilation of the
source paper.

REFERENCES:
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COMPONENTS:

(1) Potassium iodate: KI03: [7758-05-6]

(2) Potassium iodide: KI: [7681-11-0]

(3) Liquid ammonia; NH3; [7664-41-7]

VARIABLES:

Concentration of KI at 298.15 K

EXPERIMENTAL VALUES:

Concentration of KI

mol dm- 3 mol kg-1

0 0
0.001709 0.002834
0.004258 0.007058
0.005154 0.008534
0.01098 0.01819
0.01801 0.02985
0.03735 0.06191
0.03774 0.06254. 0.05310 0.08801
0.08446 0.1400
0.1031 0.1709
0.1234 0.2046
0.2224 0.3693
0.3018 0.5021

ORIGINAL HEASUREHENTS:

Anhorn, V.J.; Hunt, H.

J. Phy~. Chern. 1941, 45, 351-62.

PREPARED BY:

Hiroshi Miyamoto

Solubility of KI03

105 mol kg-1

3.044 (average value)
0.4238
0.4893
0.5165
0.5682
0.6188
0.7211
0.7370
0.7849
0.8868
0.9362
0.9886
1.1530
1.2140

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
See the compilation of the KI03-KCl-NH3
system reported by Anhorn and Hunt.

SOURCE AND PURITY OF MATERIALS:
Ammonia was stored over sodium and distd
through glass wool into a reservoir prior to
distillation into the soly tube.
Analytical reagent grade KI03 was recrystal
lized three times from conductivity water
and dried at 180°C.
KI was recrystallized three times from con
ductivity water and dried at 110°C. The
product was ground to a fine powder before
final drying.

ESTIMATED ERROR:

See the KI03-KCl-NH3 compilation of the
source paper.

REFERENCES:
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COMPONENTS:
(1) Potassium iodate; KI03; [7758-05-6]

(2) Hydrazine; N2H4; [302-01-2]

VARIABLES:

Room temperature (compiler's assumption)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Welsh, T.W.B.; Broderson, H.J.

J. Am. Chern. Soc. 1915, 37, 816-24.

PREPARED BY:

Mark Salomon and Hiroshi Miyamoto

The solubility of KI03 in hydrazine at room temperature was given as

0.01 g/lcm3 N2H4

The authors stated that the chief object of this research was to obtain qualitative

and approximate quantitative data.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility vessel was a glass tube to
which a U-shaped capillary tube was attached
to the bottom. A stopcock at the end of the
capillar~ permitted the adjustment of the
rate of flow of dry l1itrog~n. About 1 cc of
anhydrous hydrazine was placed in the tube,
and small amounts of NaCl03 added from a
weighing bottle.
After each addition of NaCl03, a loosely fit
ting cork was placed in the top of the
solubility tube. Nitrogen was bubbled
through solution until the salt dissolved.
The process was repeated until no more salt
would dissolve. Temperature was not kept
constant.
The accuracy of this method is very poor.
In addition, the authors stated that it was
difficult to prevent the oxidation of
hydrazine.

SOURCE AND PURITY OF MATERIAL~:

Anhydrous hy~razine was prepared by first
partially dehydrating commercial hydrazine
with sodium hydroxide according to the
method of Raschig (1). Further removal
of water was distilled over barium oxide
after the method of de Bruyn (2).
The form of distillation apparatus employed
and the procedure followed in the respective
distillations were those described by Welsh
(3). The product was found on analysis to
contain 99.7 % hydrazine. The hydrazine was
stored in 50 cm3 sealed tubes. Sodium
chlorate was the ordinnry pure chemicals of
standard manufacture.

ESTIMATED ERROR:
Soly: accuracy ± 50 % at best (compilers).

REFERENCES:
1. Raschig, F. B~. Vt6ch. Chern. Ge6. 1927,

43, 1927.: Hale, C.F.; Shetterly, F~
J. Am. Chern. Soc. 1911, 33, 1071.

2. de Bruyn, L. Rec. Tlta.v. CIUm. Pa.y6-Bcu..
1895, 74, 458.

3. Welsh, T.W. J. Am. Chern. Soc. 1915, 37,
497.
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COHPONENTS:

(I) Rubidium iodate; RbI03; [13446-76-9)

(2) Water; H20; [7732-18-5)

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

idE BINARY SYSTEM

Data for the solubility of RbI03 in water have been reported in 15 publications (1-15).
Publications (4-15) are studies of ternary systems using the isothermal method, and
although some investigators (1-4, 14, 15) did not analyze the solid phase, the evaluators
assume it to be the anhydrous salt by analogy to the solid phase found in studies on ter
nary systems in (5-13). The compilations for references (6,7) are given in the LiI03
chapter, for (12) in the NaI03 chapter, for (4) in the KI03 chapter, and for ref. (13)
dealing with the RbI03-Mg(I03}2-H20 system in the first volume on Alkaline Earth Metal
Halates (16).

Analyses of saturated solutions varied: iodometric titration was used in (3-l2), the
Carius method in (I), gravimetry with sodium tetraphenylborate in (5-l0) or with sulfate
in (2), and flame photometry in (4).

A summary of the solubilities reported in (1-15) is given in Table 1. The results for the
approximate temperature of 296 K in (1,2) were rejected as was the obviously high solu
bility at 323 K reported in (5). The low solubility of 0.00163 mole fraction at 298 K
reported in (4) was rejected on the usual basis of its poor fit to the smoothing equations.
The remaining data were fitted to the two smoothing equations based on mole fraction and
mol/kg solubilities, and the respective results are:

Yx ., -27922/(T/K} - 131.152 £n (T/K) + 776.99 + 0.18259(T/K}

0y ., 0.016

and

Ym = -4381/(T/K} - 6.236 i~ (T/K) + 50.222

0y ., 0.012 Om = 0.0017

All solubilities calculated from the smoothing equations are designated as kecomme~ded

values.

TERNARY SYSTEMS

1. One saturating component.

Solubilities of RbI03 in aqueous KN03 solutions and in dilute HN03 solutions at 298.2 K
have been reported by Larson and Renier (14). The solubility of RbI03 increases with
increasing concentration of KN03, but in HN03, the solubility first increases and reaches
a maximum of around 0.16 mol dm- 3 at an acid concentration of around 0.3 mol dm- 3•

2. Two saturating components.

Solubilities in aqueous solutions containing a second saturating component in addition to
RbI03 have been reported in 10 publications (4-l3), and all studies used the isothermal
method. A summary of the various ternary systems studied is given in Table 3.

The ternary system RbI03-RbOH-H20 is of the simple eutonic type (8), but the dominant
features in the tprnary systems with HI03 (5) and LiI03 (6) are the formation of the
double salts RbI03.2HI03 and RbI03.2LiI03. No double salts were found in the remaining
ternary systems.
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COHPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

JWle, 1986

CRITICAL EVALUATION:

Table 1. Summary of solubilities in the RbI03-H20 systema

T/K mol kg-1 mole fraction ref

273.2 0.0411 0.000741 3

283.2 0.0609 0.001053 3

293.2 0.0828 0.00149 3

293.2 0.0811 0.00146 15

296a 0.0806 --- I

296.2a 0.081 --- 2

298.2a 0.0908 0.00163 4

298.2 0.0926b 0.00167 14

298.2 0.0928 0.00167 7

298.2 0.0940 0.00169 8

298.2 0.0940 0.00169 9

298.2 0.0943 0.00170 15

298.2 0.0944 0.00170 11

298.2 0.0948 0.00171 3

303.2 0.107 0.00193 3

303.2 0.109 0.00196 15

313.2 0.139 0.00250 3

323.2 0.176 0.00315 3

323.2 0.176 0.00317 6,10

323.2 0.176 0.00317 12,13

323.2a 0.223 0.00400 5

333.2 0.220 0.00394 3

343.2 0.266 0.00477 3

353.2 0.320 0.00574 3

363.2 0.380 0.00680 3

373.2 0.449 0.00802 3

~ejected data points.

bCa1cu1ated by the evaluators using a density of 1.016 g/cm3•
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COHPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

June, 1986

Table 2. Smoothed solubilities from 273-373 Ka

T/K mol/kgb mole fraction

273.2 0.0422 0.00074

278.2 0.0503 0.00089

283.2 0.0595 0.00106

288.2 0.0697 0.00125

293.2 0.0812 0.00146

298.2 0.0938 0.00169

303.2 0.108 0.00194

313.2 0.140 0.00251

323.2 0.177 0.00317

333.2 0.220 0.00392

343.2 0.268 0.00477

353.2 0.322 0.00573

363.2 0.380 0.00681

373.2 0.444 0.00802

aAll data in this table are designated as ~eeomme~ded.

bReference molality used in the smoothing equation is 0.094 mol/kg.

Table 3. Summary of solubility studies in ternary systems

Ternary system T/K So-lid phase

RbI03 - KI03 - H2O 298 Not given

RbI03 - CsI03 - H2O 298 Not given

RbI03 - HI03 - H2O 323 RbI03; HI03; RbI03·2HI03

RbI03 - LiI03 - H2O 323 RbI03; LiI03; 2LiI03·RbI03

RbI03 - LiI03 - H2O 298 RbI03; LiI03; RbI03·2LiI03

RbI03 - RbOH - H2O 298 RbI03; RbOH. 2H20

RbI03 - Al(I03)3 - H2O 298 RbI03; Al( I0 3) 3' 6H20

RbI03 - Zn( I0 3)2 - H2O 323 RbI0 3; Zn(I03)3·2H20

RbI03 - Nd( I03)2 - H2O 298 RbI03; Nd(I03)3·2H20

RbI03 - NaI03 - H2O 323 RbI03; NaI03·H20

RbI03 - Mg( I03)2 - H2O 323 RbI03; Mg(I03)2·4H20

Reference

4

4

5

6

7

8

9

10

11

12

13
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COHPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

REFERENCES:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

June, 1986

1. Wheeler, H. L. Am. J. Sci. 1892, (3) 44, 123.

2. Barker, T. V. J. Chern. Soc. 1908, 93, 15.

3. Breusov, O. N.; Kashina, N. I.; Revzina, T. V.; Sobo1evskaya, N. G. Zh. Ne04g.
KIUm. 1967, 12, 2240; Ru.M. J. 111Mg. Chern. (El1g£.. TJtan6£") 1967, 12, 1179.

4. Kirgintsev, A. N.; Shk1ovskaya, R. M.; Arkhipov, S. M. 1zv. Akad. Nauk SSSR
Se4. KIUm. 1971, 2631; Butt. Acad. Sci. USSR, Vivo Chern. Sci. IEl1gt. TJtan6t.)
1971, 2501.--

5. Tatarinov, V. A. Uch. Zap. Ya40~t. Go~. Pedagog. 1n6t. 1972, No. 103, 83.

6. Karataeva, I. M.; Vinogradov, E. E.; Zh. Ne04g. KIUm. 1974, 19, 3156; Ru.6~. J.
11104g. Chern. (El1g£.. TJtan6t.) 1974, 19, 1726.

7. Shk1ovskaya, R. M.; Kashina, N. I.; Arkhipov, V. A.; Kuzina, V. A.; Kidyarov, B. I.
Zh. Neo4g. KIUm. 1975, 20, 783; Ru.6~. J. 11104g. Chern. (El1gt. TJtan6t.) 1975, 20, 411.

8. Lepeshkov, I. N.; Vinogradov, E. E.; Tarasova, G. N. Zh. Ne04g. KIUm. 1976, 21,
1353; Ru.6~. J. 11104g. Chern. (El1gt. TJtan6t.) 1976, 21, 739.

9. Vinogradov, E. E.; Tarasova, G. N. Zh. Ne04g. KIUm. 1978, 23, 3161; Ru.6~. J. 11104g.
Chern. IEl1gt. TJtan6t.) 1978, 23, 1754. --

10. Vinogradov, E. E. ; Karataeva, 1. M. Zh. Ne04g. KIUm 1979, 211, 2529; Ru.6~ . J. 1nMg.
Chern. (Eng£.. TJtan6£.. ) 1979, 24, 1406.

11. Tarasova, G. N.; Vinogradov, E. E.; Kudinov, 1. B. Zh. NeMg. Khirn. 1981, 26, 2841;
Ru.6~ • J. 1nMg. Chern. (Engt. TJtan6£.. ) 1981, 26, 1520.

12. Vinogradov, E. E.; Karataeva, 1. M. Zh. NeMg. KIUm. 1982, 27, 2155; Ru.6~ • J.
1n04g. Chern. (El1g£.. TJtan6£.. ) 1982, 27,1681.

13. Vinogradov, E. E.; Karataeva, 1. M. Zh. Ne04g. KIUm. 1976, 21, 1666; Ru.6~ • J. 1no4g.
Chern. IEngt. TJtan6t.) 1976,21, 912.

14. Larson, W. D. ; Renier, J. J. J. Am. Chern. Soc. 1952, 74, 3184.

15. Miyamoto, H.; Hasegawa, T.; Sano, H. J. Sotu.tiol1 Chern. in press.

16. Miyamoto, H.; Salomon. M.: Clever, H. L. Sotubitity Vata S~M Votume /4: Atkatine
E~h Metat HatatM. Pergamon Press, London. 1983.



432 Rubidium Iodate

COMPONENTS:
(1) Rubidium iodate; RbI03 ; [13446-76-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K a 296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Wheeler, H.L.

Am. J. Sci. 1892, 44, 123-33.

PREPARED BY:

Hiroshi Miyamoto

The solubility of RbI03 in water was given as

100 parts of water dissolve 2.1 parts of RbI03:

The compiler's conversions to mass % and mol kg-l are:

2.05 mass %

0.0806 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:
Rubidium iodate was prepared by stoichio
metric mixing of iodine pentoxide, in
either strong or dilute aqueous solution,
with a solution of rubidium carbonate. The
precipitate, after vacuum filtering, was
washed with a little water and dried on
paper. Found: Rb 32.17; I 48.50; 0 20.59.
Calcd for RbI03; Rb 32.83, I 48.72, 0 18.43.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Barker, T.V.

J. Chern. Soc. 1908, 93, 15-6.

PREPARED BY:

Hiroshi Miyamoto

The solubility of RbI03 in water at 23°C is given as follows:

100 parts of water dissolve 2.1 parts of RbI03'

This is equivalent to 0.081 mol kg- l (compiler).

The specific gravity of the saturated solution at 14°C was reported as 4.559.

The compiler assumes that precipitation occurred upon cooling the saturated

solution at 23°C to 14°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The iodine content was estimated by the
Carius method (the reference was not given in
the original paper), but the compiler assumes
that the total solubility was determined by
evaporation and heating to constant mass.
The heating was carried out in two opera
tions lasting four hours: the first to 150°C,
and the second to 250°C.
The rubidium content was determined by the
usual sulfate method.
No other information was given in the
original paper.

SOURCE AND PURITY OF MATERIALS:
Rubidium iodate was prepared by adding
aqueous HI03 solution to aqueous rubidium
carbonate solution. Another method was
also used to prepare rubidium iodate: a
good yield was obtained by passing chlorine
into a hot concentrated solution of a mix
ture of rubidium iodide and hydroxide. No
other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9)

(2) Water; H20; [7732-18-5)

VARIABLES:

Temperature: 273.2 to 323.2 K

ORIGINAL MEASUREMENTS:

Breusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sobolevskaya, N.C.

Zh. N~o~g. Kh1m. 1967, 12, 2240-3;
RU6~. J. Ino~g. Chern. (Engl. T~an~l.)
1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Solubility of RbI0 3tlOe mass % mol % mol kg-l
(compiler)

o
10
20
25
30
40
50
60
70
80
90

100

1.06
1.56
2.11
2.41
2.71
3.49
4.37
5.41
6.48
7.70
9.00

10.46

0.0741
0.1053
0.149
0.171
0.193
0.250
0.315
0.394
0.477
0.574
0.680
0.802

0.0411
0.0609
0.0828
0.0948
0.107
0.139
0.176
0.220
0.266
0.320
0.380
0.449

High temp. apparatus

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00 o e, soly detd in apparatus
shown in figure. At equilibrium, the
apparatus was tilted to allow satd sIn to
filter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly
vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50°C, the pipets were
preheated in the thermostat.
The iodate content was determined iodo
metrically.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of RbI03:

RbI03 content; 99.5 %
Impurities, %, K 0.06; Cs 0.13;
Na 0.016; S04 <0.05; Fe 0.005.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Nitric acid; HN03; [7697-37-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Concentration of HN03 at 298.15 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Larson, W.D.; Renier, 3.3.

J. Am. Chern. Soc. 1952, 74, 3184-5.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

Concn of HN03

mol kg- l

o
0.05020
0.1006
0.1511
0.2016
0.2516
0.2933
0.4056
0.5006

mol dm- 3

o
0.04977
0.09941
0.1490
0.1985
0.2473
0.2878
0.3984
0.4908

Soly of RbI03

mol dm- 3

0.0919
0.1051
0.1175
0.1297
0.1415
0.1533
0.1626
0.1546
0.1495

Density

g cm-3

1.0160
1.0216
1. 0250
1.0290
1.0337
1.0385
1.0414
1.0472
1.0506

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. KN03 and excess RbI03
were placed in bottles either coated with
paraffin wax or uncoated and rotated in a
thermostat for at least 12 h. Results in
coated or uncoated bottles were identical.

At least two independent experiments were
carried out for each KN03 concn, and two or
more samples for analysis were taken from
each saturated solution.

Conventional volumetric analysis was used,
and recrystallized KI03 was used as the
primary standard. Duplicate analyses agreed
to within about 1 part per 800 or 900.
Nature of the solid phase(s) not specified.

SOURCE AND PURITY OF MATERIALS:
RbI03 prepared by addition of excess HI03
to sIn of Rb2C03' The salt was washed by
decantation 3 times with cold water, filter
ed and washed again. It was air-dried and
stored over anhydrous CaC12' Analysis for
103 gave +99.9 % of theoretical. HI03 ?re
pared from "AR" grade 1205 and water.
"C.p." grade HN03 was used.

ESTIMATED ERROR:
Soly: precision in iodate analyses about

± 0.1 % (compilers).
Temp: accuracy ± 0.05 K (authors).

REFERENCES:
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COMPONENTS:
(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Potassium nitrate; KN03; [7757-79-1]

(3) Water; H20; [7732-18-5]

VARIABLES:

Concentration of KN03 at 298.15 K

ORIGINAL MEASUREMENTS:
Larson, W.D.; Renier, J.J.

J. Am. Chern. Soe. 1952, 74, 3184-5.

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

Solubility of RbI03
mol dm- 3 103/mo1e fraction

EXPERIMENTAL VALUES:

Concn of KN03

mol kg- l

o
0.05001
0.1004
0.1511
0.2021
0.2547
0.2940
0.4069
0.5025

0.0919
0.0972
0.1018
0.1054
0.1070
0.1118
0.1143
0.1192
0.1220

1.665
1. 747
1.851
1.917
1. 949
2.037
2.084
2.179
2.235

Density

g cm-3

1. 0160
1. 0196
1.0236
1.0285
1.0318
1.0370
1.0396
1.0475
1.0538

To determine the solubility at zero ionic strength, the authors used the Debye-Hucke1
expression for the difference in solubilities between two saturated solutions of
differing ionic strength,

+

where I is the ionic strength, L is the solubility, and B = 0.509 at 25°C. Values for A
were calculated using 14 pairs of L2/Ll values, and the authors report A = 0.674 ±
0.026. Using this value of A, the solubility at zero ionic strenth was given as

Co = 0.06834 mol dm- 3 , or Xc = (1.237 ± 0.004) x 10-3 mole fraction.

(wo = 1.759 mass %, IDa = 0.06875 mol kg-I: compilers)

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
RbI03 prepared by addition of excess HI03
to sIn of Rb2C03. The salt was washed by
decantation 3 times with cold water, filter
ed and washed again. It was air-dried and
stored over anhydrous CaC12. Analysis for
103 gave +99.9 % of theoretical HI03 prepd
from "AR" grade 1205 and water. "C.p."
grade KN03 dried at 150°C for several hours.

METHOD/APPARATUS/PROCEDURE:
Isothermal method. KN03 and excess RbI03
were placed in bottles either coated with
paraffin wax or uncoated and rotated in a
thermostat for at least 12 h. Results in
coated or uncoated bottles were identical.
At least two independent experiments were
carried out for each Y~03 concentration, and
two or more samples for analysis were taken
from each saturated solution.
Conventional volumetric analysis was used,
and recrystallized KI03 was used as the
primary standard. Duplicate analyses agreed
to within about 1 part per 800 or 900. ~E~S~T~I~MA~T~E~D~E~R~R~O~R-:--------------------------~
Nature of the solid phase(s) not specified. Soly: precision in iodate analyses about

+ 0.1 % (compilers).
Temp: ;ccuracy ± 0.05 K (authors).

REFERENCES:
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Rubidium hydroxide; RbOH; [1310-82-3]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:

Lepeshkov, I.N.; Vinogradov, E.E.;
Tarasova, G.N.

Zh. Neo~g. Khim. 1976, 21, 1353-6;
RU.M. J. Inong. Chem. (Eng!. TMrw!.)
1976, 21, 739-41.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

mass %

2.39b
0.77
0.32
0.11
0.06
0.06

0.09
0.05
0.05

Composition of saturated solutions

RbI0 3 RbOH Nature of the
mol % mass % mol % solid phasea

(compiler) (compiler)

0.169 - - A
0.055 3.59 0.655 "
0.024 10.03 1.929 "
0.0092 20.93 4.452 "
0.0061 38.99 10.11 "
0.0072 51.55 15.77 "
0.014 66.34 25.78 A+B
0.0076 66.30 25.72 "
0.0076 66.21 25.65 "
- 66.78 26.11 B

B = RbOH.2H20

b For the binary system the compiler computes the following:

soly of RbI03 = 0.0940 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solubility in the RbI03-RbOH-H20 system
was studied by the isothermal method. Mix
tures were stirred in a water thermostat.
Equilibrium was reached in 3-4 days. The
concentration of hydroxide ion was found by
titration with 0.1 mol dm- 3 HCl in the pre
sence of Methyl Orange. The 103 content was
detd by titration with sodium thiosulfate
solution in the presence of sulfuric acid
and KI.
Rubidium was determined gravimetrically as
the tetraphenylborate. The composition of
the solid phases was found by Schreinemakers'
method of residues.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

SOURCE AND PURITY OF MATERIALS:
"C.p." grade RbI03 was used. Commercial
RbOH contains considerable amounts of
Rb2C03 impurity which cannot be removed by
recryst from water. The hydroxide was puri
fied by recryst in silver vessels in a
stream of purified nitrogen as the temp was
slowly increased to 250°C.

COMMENTS AND/OR ADDITIONAL DATA:



438 Rubidium Iodate

COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9)

(2) Cesium iodate; CsI03; [13454-81-4)

(3) Water; H20; [7732-18-5)

VARIABLES:

Composition at 298.2 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirgintsev, A.N.; Shklovskaya, R.M.;
Arkhipov, S.M.

Izv. A~ad. Nau~ SSSR, S~. Khim.
1971, 2631-4; Butt. Aead. Sci. USSR, V~v.

Ch~m. Sci. 1971, 2501-4.

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions

RbI03 CsI03
mass % mol %a mass % mol %a

2.3lb 0.163 0.0 0.0
2.06 0.146 0.44 0.026
1.91 0.136 0.74 0.044
1. 63 0.116 1.19 0.0715
1.41 0.100 1.44 0.0866
1. 37 0.0974 1. 51 0.0908
1.13 0.0803 1.72 0.103
0.87 0.062 1. 78 0.107
0.58 0.041 2.10 0.126
0.28 0.020 2.26 0.136
0.0 0.0 2.50b 0.150

a Calculated by the compiler using IUPAC recommended atomic masses.

b For binary systems the compiler computes the following:

soly of RbI03 = 0.0908 mol kg- l

soly of CsI03 = 0.0833 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal relief of supersaturation
method. Super saturated solutions were pre
pared, and the solid and liquid phases sep
arated. The mother liquor was equilibrated
at 25°C for 24 hours.
The number of moles of the anion was deter
mined by iodometric titration. Alkali
metal contents were determined in the same
sample by the method of flame photometry
from three parallel analyses.
The composition of the solid phases was
established by the Schreinemakers' method
of residues. The authors did not give a
phase diagram.

SOURCE AND PURITY OF MATERIALS:
"C.p." grade RbI0 3 and CsI03 were recrystal
lized from double distilled water.

ESTIMATED ERROR:
Soly: accuracy within ± 3.5 % (authors).
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Zinc iodate; Zn(I03)2; [7790-37-6]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 323 K

ORIGINAL MEASUREMENTS:

Vinogradov, E.E.; Karataeva, I.M.

Zh. Neo~g. Khim. 1979, 24, 2529-32;
RU<I.6. ]. 1no~g. Chern. (EngL TJta.n.6LJ
1979, 24, 1406-8.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 50'C

RbI03 Zn( I03)2 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

4.39b 0.317 - - A

4.42 0.319 0.07 0.003 A+B
4.43 0.320 0.09 0.004 "
4.42 0.319 0.09 0.004 "
4.48 0.324 0.09 0.004 "
4.51 0.326 0.09 0.004 "
4.30 0.310 0.11 0.0050 "
4.56 0.330 0.09 0.004 "
4.52 0.327 0.11 0.0050 "
4.42 0.319 0.06 0.003 "
2.42 0.172 0.13 0.0058 B
0.11 0.0077 0.59 0.026 "
- - 0.68b 0.030 "

a
A = RbI03; B = Zn(I03)2·2H20

b For binary the compiler computes the following:systems

soly of RbI03 = 0.176 mol kg- l

soly of Zn(I03)2 = 0.016 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Equilibrium in the system was reached after
about a month.
Both liquid and solid phases were analyzed
for all the ions by the methods described
in refs 1 and 2. The solid phases were iden
tified by X-ray diffraction and thermographi
cally.

SOURCE AND PURITY OF MATERIALS:
"Chemically pure" grade rubidium iodate was
used. Zinc iodate was prepared from zinc
oxide and iodic acid.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).

80

60

40

REFERENCES:
1. Lepeshkov, I.N.; Vinogradov, E.E.;

Karataeva, I.M. Zh. Neo~g. Khim.
1977, 22, 2277.

2. Karataeva, I.M.; Vinogradov, E.E.
Zh. NeMg. Klu.m. 1974, 19, 3156.

20
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COMPONENTS:
(1) Rubidium iodate; RbI03; [13446-76-9]

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Tarasova, G.N.

(2) Aluminum iodate; Al(I03)3; [15123-75-8] Zh. Neo~g. Khim. 1978, 23, 3161-4;
RU6.6. J. lno~g. Chem. (Eng£.. Tltal1..6£")

(3) Water; H20; [7732-18-5] 1978, 23, 1754-6.

Composition of saturated solutions at 25.0 C

5. n b

4.49
4.50
4.51
4.65
4.63

3.97
Z.15

VARIABLES:

Composition at 298.2 K

EXPERIMENTAL VALUES:

Al( I 03)3
mass % mol %

(compiler)

0.197

0.155
0.155
0.155
0.161
0.160

0.136
0.0729

PREPARED BY:

Hiroshi Miyamoto

RbI03 Nature of the
mass % mol % solid phasea

(compiler)

- - A

1.03 0.0753 A+B
0.96 0.070 "
0.98 0.072 "
1.02 0.0746 "
0.98 0.072 "
1.13 0.0822 B
1.68 0.121 "
2.39b 0.169 "

de-
AUl03) 3.6H~~ ~

b For binary systems the compiler computes the following:

soly of RbI03 = 0.0940 mol kg- l

soly of Al(I03)3 = 0.110 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Mixtures of Al(I03)3' RbI03 and H20 were "C.p." grade RbI03 used. Al(I03)3 prepared
stirred in a thermostat for 18-21 days. at 80-90'C by stoichiometrically neutraliz-
The liquid and solid phases were analyzed ing a saturated solution of HI03 with fresh-
for 103-' Rb+ and A13+. The iodate content ly pptd Al(OH)3. Found, mass %: Al 4.03;
was determined by titrating with sodium thio- 103 78.7; H20 17.6. Calculated for
sulfate solution in the presence of KI and Al(I03)3.6HZO, mass %: Al 4.09; 103 79.53;
H2S04. Rubidium was determined gravimetri- HZO 16.38 (by difference).
cally as the tetraphenylborate, and aluminum 1-:=-:=-==-::-~:--7=--:-:==~:-:":"-::-:-::~------t
determined by titrating with EDTA using COMMENTS AND/OR ADDITIONAL DATA:
Xyleno1 Orange as an indicator. Al( I03)3
The composition of the solid phases were
termined by Schreinemakers' method of
residues.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K.

60

40

I
ZO I

zo 40 60
mass %

60 RblO
3
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9)

(2) Hafnium iodate; Hf(I03)4; [19630-06-9)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Shklovskaya, R.M.; Arkhipov, S.M.
Kidyarov, B.I.; Poleva, G.V.; Vdovkina, T.E.

Zh. Neong. Khim. 1984, 29, 1346-8;
RU.M. J. Inong. Chern. (Eng£.. TJta.n6,LI
1984, 29, 773-4.

REFERENCES:
1. Deabriges, J.; Rohmer, R.

Bute. Soe. Chim. Fnanee
1968, 521.

ESTIMATED ERROR:
Soly: uncertainty in analyses did not

exceed 3-8 reI %.
Temp: precision given as ± 0.1 K.

VARIABLES: PREPARED BY:
T/K = 298.2

Composition
Mark Salomon

EXPERIMENTAL VALUES: The RbI03 - Hf(I03)4 - H20 system at 25.0 o C

Composition of saturated solutionsa

RbI03 Hf( I03)4
mole %mass % mole % mass % Nature of the solid phase

---- ---- 0.00037 7.59 x 10-6 Hf( I03)4

0.27 0.0187 0.000074 1.52 x 10-6 solid solution based on Hf(IOY4
0.52 0.0362 0.000073 1.50 x 10-6

0.74 0.0516 0.000073 1.51 x 10-6

1.04 0.0727 0.000072 1.49 x 10-6

1. 28 0.0896 0.000072 1.49 x 10-6

1.44 0.1099 0.000072 1.50 x 10-6

1. 64 0.1152 0.000072 1. 50 x 10-6

1. 76 0.1238 0.000071 1.48 x 10-6

1.99 0.1403 0.000071 1.48 x 10-6 ,
2.22 0.1568 0.000071 1.49 x 10-6 "
2.3lb 0.1633 0.000070 1.47 x 10-6 solid solution + RbI03
2.3lb 0.1633 0.000070 1.47 x 10-6 "
2.36 0.1670 ---- ---- RbI03

a Mole % values calculated by the compiler.

b Eutonic solution.

For binary systems, the compiler computes the following:

solubility of RbI03 = 0.0928 mol kg- l

solubility of Hf(I03)4 = 4.21 x 10-6 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method used. Equilibrium requirec "Highly pure" RbI03 was used. Hf(I03)4 was
25-30 days. Solid and liquid phases analyz- prepared from aqueous HI03 and freshly
ed for Rb by emission spectrometry using precipitated hydrated hafnium oxide under
solutions of Rb concentration between 0.1 conditions described previously (1). No
- 100 lJg cm- 3 in the presence of 2 % NaCl other information given.
solution (added to suppress the ionization
of Rb atoms).
Preliminary experiments established that Hf
does not influence the intensity of the
emission of Rb. The concentration of Rb
was therefore determined by comparing sample
of saturated solution previously buffered
with 2 % NaCl solution with standard Rb
solutions also buffered with 2 % NaCl
solution.
For liquid phase samples, Hf was determined
photometrically using Arsenazo III after
reduction of 103 with hydroxylamine. For
solid phase samples, Rb was analyzed as
described above and iodate by iodometric
titration. The Hf content was determined
by difference.
Solid phase samples were identified by the
method of residues and by X-ray diffraction.
The maximum concentration of RbI03 in the
solid solution is 2.6 %.
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COMPONENTS:

(1) Rubidium iodate; RbI0 3; [13446-76-9]

(2) Neodymium iodate; Nd(I03)3;
[14732-16-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Composition at 298.2 K

ORIGINAL MEASUREMENTS:

Tarasova, G.N.; Vinogradov, E.E.;
Kudinov, LB.

Zh. Neo~g Khlm. 1981, 26 2841-7'
RU.M. J. InMg. Chern. (E~gL T~a:u.L)
1981, 26, 1520-3.

PREPARED BY:

Hiroshi Miyamoto

of saturated solutions at 25.0°CEXPERIMENTAL VALUES:

Neodymium
mass %

Compos it ion

Iodate
mol %

(compiler)

Rubidium Iodate
mass % mol %

(compiler)

Nature of the
solid phasea

0.15b 0.0040 -- -- A

<0.01 0.0003 1.11 0.0776 A+B
<0.01 <0.0003 1.10 0.0769 "
<0.01 <0.0003 2.19 0.155 "
<0.01 <0.0003 2.45 0.173 "
<0.01 <0.0003 2.56 0.181 "
<0.01 <0.0003 2.48 0.176 "
<0.01 <0.0003 2.46 0.174 "
<0.01 <0.0003 2.18 0.154 "
-- -- 2.40b 0.170 B

a A a Nd(I03)3·2H20; B = RbI03

b For binary systems the compiler computes the following:

soly of RbI03 = 0.0944 mol kg- l

soly of Nd(I03)3 a 2.2 X 10-3 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of Nd(I03)3, RbI03 and water were
stirred in a water thermostat.
Equilibrium was reached in 30-35 days.
The liquid and solid phases were analyzed
for 103- and Nd 3+ ions. The iodate ion con
centration was determined by titration with
sodium thiosulfate in the presence of sul
furic acid and KI. The neodymium content
was determined by complexometric titration
in the presence of hexamethylenetetramine
with Methyl thymol blue indicator.
The composition of the solid phases was
found by Schreinemakers' method of residues.

SOURCE AND PURITY OF MATERIALS:
Neodymium iodate was prep by reacting neo-
dymium oxide and HI03 in stoichiometric pro
portions. The aqueous sIn and precipitates
were stirred continuously for 20 h at 80-90°
C. Then the precipitate was transferred to
a filter, washed repeatedly with hot water,
and dried at lID-120°C. The authors state
that the purity of the resulting neodymium
iodate was checked by chemical analysis, but
the result was not given in the original
paper.
Chemically pure grade RbI03 was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:
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COMPONENTS:
(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Iodic acid; HI03; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Tatarinov, V.A.

Uch. Zap. Y~o~t. Go~. Pedagog. In6t.
1972, No. 103, 83-5.

VARIABLES:

Composition at 323 K

EXPERIMENTAL VALUES:

mass %

5.48b
5.05

3.84
3.82

2.55
0.76
0.71
0.61
0.82

0.81

PREPARED BY:
Hiroshi Miyamoto

Composition of saturated solutions

RbI03 HI03 Nature of the
mol % mass % mol % solid phasea ,

(compiler) (compiler)

0.400 - - A
0.371 1. 36 0.148 "
0.289 4.95 0.551 A+C
0.287 4.98 0.555 "
0.191 5.80 0.643 C
0.062 16.80 2.043 "
0.072 35.00 5.277 "
0.086 56.00 11.66 "
0.18 74.48 23.55 "
0.17 74.50 23.57 C+B

- 76.53b 25.03 B

a A = RbI03; C = RbI03.2HI03

b For binary systems the compiler computes the following:

soly of RbI03 = 0.223 mol kg- l

soly of HI03 = 18.54 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equilibrium
between the liquid and solid phases was
established in 24 hours.
The rubidium iodate content in the samples
was determined iodometrically, and HI03
determined by titration with base.

SOURCE AND PURITY OF MATERIALS:
Rubidium iodate was prepared from iodic acid
and rubidium sulfate, and the product was
recrystallized.
"C.p." grade HI03 was recrystallized.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).
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COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Solvent composition

Temperature

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Sol~n Chern. in press.

PREPARED BY:

M. Salomon

EXPERIMENTAL VALUES:

Solubilities in the RbI03-H20 system at 20°C, 25°C, 30°C

t/OC ~ 20 t/oC c 25

mass % mass %
dimethylformamide RbI03/mol dm-3 dimethylformamide RbI0 3/mol dm- 3

0 0.0805 0 0.0937

4.79 0.0609 5.12 0.0703

10.05 0.0465 10.00 0.0554

19.75 0.0262 20.43 0.0311

30.22 0.0139 29.71 0.0172

41.99 0.0057 40.02 0.0079

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Same as in reference (1).

SOURCE AND PURITY OF MATERIALS:
Extra pure grade Rb2C03 and guaranteed grade
HI03 used as received. RbI03 pptd by addn
of excess HI03 sIn to aq Rb2C03 sIn while
heating. After stirring for 5 h, the sIn
was allowed to settle for 1 day, and the ppt
washed with cold water until the dried salt
produced a constant soly. The salt was
stored in the dark.

Guaranteed grade dimethylformamide (Wako)
was stored over BaO for two days, and then
distilled three times under reduced pressure.

Doubly distilled water had an electrolytic
conductance of 9.8 x 10-7 Scm-I.

ESTIMATED ERROR:
Soly: stnd deviation between 0.0002 and 0.00
Temp: not stated
REFERENCES:
1. Miyamoto, H.; Shimura, H.; Sasaki, K.

J. Solution Chern. 1985, 14, 485.



COHPONENTS:

Rubidium Iodate

ORIGI~J_ MEASUREMENTS:

445

(1) Rubidium iodate; RbI03; [13446-76-9] Miyamoto, H.; Hasegawa, T.; Sano, H.

(2) N,N-Dimethy1formamide; C3H7NO; [68-12-2] J. Solution Chern. in press.

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

mass %

dimethy1formamide

o

5.53

9.81

20.10

29.79

40.33

RbI03/mol dm- 3

0.108

0.0817

0.0652

0.0356

0.0197

For the binary RbI03-H20 system, measured densities of saturated solutions permits con
version from mol dm-3 to mol kg-1 and mole fraction units.

trC

20

25

30

density/g cm-3

1.014

1.018

1.020

clmo1 dm- 3

0.0805

0.0937

0.108

mlmo1 kg-1a

0.0811

0.0943

0.109

0.00146

0.00170

0.00196

aCa1culated by the compiler.



446 Rubidium Iodate

COMPONENTS:

(1) Rubidium iodate; RbI03; [13446-76-9]

(2) Dimethylsulfoxide ; C2H60S: [67-88-5]

(3) Water; H20; [7732-18-5]

VARIABLES:

Solvent composition

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solution Chern. in press.

PREPARED BY:

M. Salomon

RbI0 3 soly/mo1 dm- 3

mass %

dimethylsulfoxide t/oC = 20 25 30

0 0.0805 0.0937 0.108

5.03 0.0639 0.0751 0.0864

10.02 0.0505 0.0588 0.0688

20.09 0.0298 0.0355 0.0402

30.01 0.0163 0.0196 0.0225

40.03 0.0081 0.0095 0.0109

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Same as in reference (1).

SOURCE AND PURITY OF MATERIALS:
Extra pure grade Rb2C03 and guaranteed grade
HI03 used as received. RbI03 pptd by addn
of excess HI03 sIn to aq Rb2C03 sIn while
heating. After stirring for 5 h, the sIn
was allowed to settle for 1 day, and the ppt
washed with cold water until the dried salt
produced a constant soly. The salt was
stored in the dark.

Guaranteed grade dimethyl sulfoxide (Wako)
was distilled three times under reduced
pressure.

Doubly distilled water had an electrolytic
conductance of 9.8 x 10-7 S cm-l

ESTIMATED ERROR:
Soly: stnd deviation between 0.0002 and

0.001.
Temp: not stated

REFERENCES:

1. Miyamoto, H.; Shimura, H.; Sasaki, K.
J. Solution Chern. 1985, 14, 485.



Rubidium Iodate 447

COMPONENTS:
(1) Rubidium iodate; RbI03; [13446-76-9]

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

(2) 6,7,10,17,18,20,21-0ctahydrodibenzo Anal.. Che.rn. 1980, 52, 1039-49.
[b,k] [1,4,7,10,13,16] hexaoxacycloocta
decin (dibenzo-18-crown-6); C20H2406;
[14187-32-7]

(3) Methanol; CH40; [67-56-1]
VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

PREPARED BY:

Hiroshi Miyamoto and Mark Salomon

The solubility product of RBI03 in methanol at 25 c e is given as

2.7 x 10-9 mol 2 dm-6

COMMENTS AND/OR ADDITIONAL DATA:

The formation constant for RbL+ (L = crown ether) was also determined.

The authors reported

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A Markson No. 1002 ~ specific ion electrode
was used to measure Rb+ activity after
conditioning the electrode by soaking in
0.01 mol dm- 3 RbCl04 solution for 3-4 days.
The electrode response to aRb+ was
"practically" Nernstian.

SOURCE AND PURITY OF MATERIALS:
Methanol (Fisher "Spectroquality" grade)
distilled from Mg turnings.
RbOH prepared by passing RbBr through a
column of Dowex IX-8 resin in the hydroxide
form. RbI03 prepared by neutralizing
RbOH with HI03, recrystallized three times
from water, and dried at 70 c e.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



448 Cesium Iodate

COHPONENTS:

(1) Cesium iodate; CsI03; [13434-81-4]

(2) Water; H20 ; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA June, 1986

THE BINARY SYSTEM

Data for the solubility of CsI03 in water have been reported in 12 publications (1-12).
A number of compilations containing solubilities in the binary system can be found
elsewhere in this volume: ref. (4) has been compiled in the KI03 chapter, ref. (5) is in
the RbI03 chapter, refs. (7, 8) are in the LiI03 chapter, and ref. (11) is in the NaI03
chapter.

Although some investigators (1-3, 5, 12) did not report the nature of the solid phase in
the binary system, the evaluators assume it to be the anhydrous salt by analogy to the
anhydrous salt found in studies on ternary systems.

A summary of the experimental data converted to mole fraction and mol/kg units by the
evaluators and compilers is given in Table 1. In fitting these data to the smoothing
equations, it was assumed that there are 24 independent data points to be considered as
indicated in the table although it appears that Barker (2) may have used the earlier
value reported in (1). In any case, these two data points were rejected on the bases of
the uncertainty in experimental temperature (about 297 K), and the fact that their
results are close to the experimental values reported by other investigators for 298.2 K.
All other data (22 independent values) were used in the smoothing equations, and for mole
fraction solubilities the smoothing equation is:

Yx a -26800/(T/K) - 118.503 in (T/K) + 706.355 + 0.15820(T/K)

cry a 0.032 ax a 3.2 X 10-5

For solubilities in mol/kg units, the smoothing equation is:

Ym a -5309.8/(T/K) - 8.4748 in (T/K) + 66.085

cry a 0.019 am a 0.0026

The smoothed solubilities at rounded temperatures calculated from these two equations are
given in Table 2, and these values are designated as ~eeommended solubilities.

TERNARY SYSTEHS

Data for the solubilities in ternary systems with two saturating components have been re
ported in 8 publications (4-11). A summary of these studies is given below.

Summary of solubility studies in aqueous ternary systems

Ternary system

CsI03 - KI03 - H20

CsI03 - RbI03 - H20

CsI03 - HI03 - H20

CsI03 - LiI03 - H20

CsI03 - LiI03 - H20

CsI03 - CsN03 - H20

CsI03 - Al(I03)3 - H20

CsI03 - NaI03 - H20

T/K

298

298

298

298

323

323

298

323

Solid Phase

CSI03; KI03

Not given

CsI03; HI03; CsI03·HI03

CsI03; Lil03

CsI03; Lil03

CsI03; CsN03

CsI03 ; Al(I03)3·6H20

CsI03; NaI03·H20

Reference

4

5

6

7

8

9

10

11



Cesium Iodate 449

COHPONENTS:

(1) Cesium iodate; CsI03 ; [13434-81-4]

(2) Water; H20; [7732-18-5]

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA June, 1986

CRITICAL EVALUATION:

The System With Iodic Acid. This ternary system was studied by Tatarinov (6), and the
dominant feature is the formation of the double salt, CsI03.HI03'

Systems With Other Iodates. Other ternary systems were reported in 7 publications (4, 5,
7-11). Kirgintsev, Shk10vskaya and Arkhipov (5) measured solubilities in the ternary
CsI03-RbI03-H20 system at 298 K, but did not report the composition of the solid phases.
In other publications (4, 7-11), no double salts were reported, and all systems studied
were of the simple eutonic type.
The CsI03-CsN03-H20 system is similar to the systems described in this section, that is,
no double salts were formed and this system is of the simple eutonic type.

Table 1. Experimental solubilities in the CsI03-H20 system

T/K mole fraction mol/kg reference

273.2 0.00633 0.0351 3

283.2 0.00933 0.0518 3

293.2 0.00137 0.0761 3

293.2 0.00135 0.0750 12

297a 0.00152 0.084 1

297a 0.00156 0.0844 2

298.2 0.00157 0.0874 3

298.2 0.00150 0.0833 5

298.2 0.00152 0.0843 4

298.2 0.00154 0.0857 12

298.2 0.00157 0.0871b 7,10

298.2 0.00160 0.0891 6

303.2 0.00180 0.100 3

303.2 0.00180 0.0998 12

313.2 0.00243 0.135 3

323.2 0.00310 0.173 3

323.2 0.00312 0.174 8

323.2 0.00312 0.174 9

323.2 0.00312 0.174 11

333.2 0.00385 0.215 3

343.2 0.00481 0.268 3

353.2 0.00581 0.324 3

363.2 0.00707 0.395 3

373.2 0.00835 0.468 3

aRejected data points.

bReference molality used in the smoothing equation.



450 Cesium Iodate

COHPONENTS:

(1) Cesium iodate; CsI03; [13434-81-4]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:
H. Hiyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA June, 1986

Table 2. Recommended solubilities in the binary
CsI03-H20 system calculated from the
smoothing equations

T/K mole fraction mol/kg

273.2 0.000633 0.0355

283.2 0.000938 0.0521

293.2 0.00133 0.0735

298.2 0.00156 0.0863

303.2 0.00182 0.101

313.2 0.00240 0.134

323.2 0.00310 0.173

333.2 0.00390 0.218

343.2 0.00482 0.271

353.2 0.00586 0.329

363.2 0.00703 0.393

373.2 0.00835 0.462

REFERENCES

1. Wheeler, H. L. Am. J. Sci. 1892, [3] 44, 123.

2. Barker, T. V. J. Chern. Soe. 1908, 93, 15.

3. Breusov, O. N.; Kashina, N. I.; Revzina, T. V.; Sobo1evskaya, N. G. Zh. Neo~g.

Khim. 1967, 12, 2240; RU6&. J. Ino~g. Chern. (Engl. T~n&l.) 1967, 12, 1179.

4. Kirgintsev, A. I.; Yakobi, N. Y. Zh. Neo~g. Khim. 1968, 13,2851; RU6&. J. Ino~g.

Chern. (Engl. T~n&£. J 1968, 13, 1467. --

5. Kirgintsev, A. N.; Shk1ovskaya, R. M.; Arkhipov, S. M. Izv. A~ad, Nau~ SSSR, S~.

Khim. 1971, 2631; Bull. Aead. Sci. USSR, Vivo Chern. Sci. (Engl. T~n&l.) 1971, 250l.

6. Tatarinov, V. A. Ueh. Zap. Y~o&!. Pedagog. In&~. 1973, No. 120, 71.

7. Shk1ovskaya, R. M.; Arkhipov, S. M. Kidyarov, E. I.; Mitnitskii, P. L. Zh.
Neo~g. Khim. 1974, 19, 1975; RU6&. J. Inong. Chern. (Engl. T~l.) 1979, 19, 1082.

8.

9.

Karataeva, I. M.; Vinogradov, E. E. Zh. NeMg. Khim. 1974, 19, 3156; RU6&. J.
Inong. Chern. (Engl. T~n&£..) 1974, 19, 1726.

Vinogradov, E. E.; Karataeva, I. M. Zh. NeMg. Khim. 1976, 21, 1664; RU6&. J.
Inong. Chern. (Eng£.. T~£..) 1976, 21, 910.

10. Shk1ovskaya, R. M.; Arkhipov, S. M.; Kidyarov, B. I.; Po1eva, G. B. Zh. Neo~g.
Khim. 1982, 27, 1610; RU6&. J. InMg. Chern. (Engl. T~an&£..) 1982; 27, 910.

11. Vinogradov, E. E.; Karataeva, I. M. Zh. Neo~g. Khim. 1982, 27, 2155; RU6&. J.
Inong. Chern. (Eng!. T~£..l 1982, 27,1681.

12. Hiyamoto, H.; Hasegawan, T.; Sano, H. J. Solut.i.on Chern. in press.



Cesium Iodate 451

COMPONENTS:

(1) Cesium iodate; CsI03; [13454-81-4]

(2) Water; H20; [7732-18-5]

VARIABLES:

T/K = 297

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Wheeler, H.L.

Am. J. Sci. 1892, [3] 44, 123-33.

PREPARED BY:

Hiroshi Miyamoto

The solubility of Cs103 in water is given as

100 parts water dissolve 2.6 parts of Cs103'

The compiler's conversions to mass % and mol kg-l are

2.53 mass %

0.0844 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

No information was given.

SOURCE AND PURITY OF MATERIALS:
Cesium iodate was prepared by stoichio
metric mixing of iodic acid and cesium
carbonate. The solution was boiled, and
upon cooling small cubic crystals were
separated. The product was filtered,
washed with cold water, pressed on papers,
and then dried at 100°C.
Found: Cs 43.08; I 40.84; 0 15.74.
Calcd for Cs103: Cs 43.18; I 41.23;° 15.59.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



452 Cesium Iodate

COMPONENTS:

(1) Cesium iodate; Cs103; [13454-81-4)

(2) Water; H20; [7732-18-5)

VARIABLES:

T/K = 297

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Barker, T.V.

J. Chern. SOQ. 1908, 93, 15-6.

PREPARED BY:

Hiroshi Miyamoto

The solubility of CsI03 in water at 24·C was given as

100 parts of water dissolves 2.6 parts of salt.

This is equivalent to 0.084 mol kg- l (compiler).

The specific gravity of the saturated solution at l6·C
was reported as 4.559. The compiler assumes that pptn occurred upon
cooling a satd sIn at 24 0 C to 16°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The iodine content was estimated by the
Carius method (the reference was not given
in the original paper), but the compiler
assumes that the total solubility was de
termined by evaporation and heating to
constant mass.
The heating was carried out in two operations
lasting four hours: the first to l50·C, and
the second to 250·C.
The cesium content was determined by the
usual sulfate method.
No other information was given in the
original paper.

SOURCE AND PURITY OF MATERIALS:
cesium iodate was prepared by adding
aqueous HI03 solution to aqueous cesium car
bonate solution. Another method was also
used to prepare cesium iodate: a good yield
was obtained by passing chlorine into a
hot concentrated solution of a mixture of
cesium iodide and hydroxide. No other in
formation given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Cesium Iodate 453

COMPONENTS:
(1) Cesium iodate; CsI03; [13454-81-4]

(2) Water; H20; [7732-18-5]

VARIABLES:

Temperature: 273.2 to 373.2 K

ORIGINAL MEASUREMENTS:
Breusov, O.N.; Kashina, N.I.;
Revzina, T.V.; Sobo1evskaya, N.G.

Zh. Neo~g. Khim. 1967, 12, 2240-3;
RU6¢. J. rno~g. Chern. (Engl. T~an¢l.)

1967, 12, 1179-81.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:
Solubility of CsI03

t/·C mass % mol %

o
10
20
25
30
40
50
60
70
80
90

100

1.07
1. 57
2.29
2.62
2.99
4.00
[•. 05
6.20
7.62
9.08

10.85
12.58

0.0633
0.0933
0.137
0.157
0.180
0.243
0.310
0.385
0.481
0.581
0.707
0.835

mol kg- l
(compiler)

0.0351
0.0518
0.0761
0.0874
0.100
0.135
0.173
0.215
0.268
0.324
0.395
0.468

High temperature aparatus

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium reached in
4-5 h. From 90-l00·C, soly detd in apparatus
shown in figure. At equilibrium, the ap
paratus was tilted to allow satd sIn to
filter through connecting tube into weighed
test tubes. The test tube was closed with a
stopper, withdrawn, and weighed. Condensa
tion on the walls of the apparatus and loss
of water by evaporation was thus prevented.
At the lower temperatures, ordinary soly
vessels were used, and pipets with glass
filters were used for sampling (no other
details given). Above 50·C, the pipets were
preheated in the thermostat.
Iodate was determined iodometrical1y.

SOURCE AND PURITY OF MATERIALS:
Results of analysis of CsI03:

CsI03 content; 99.5 %
Impurities, %; K 0.005; Rb 0.20;
Na 0.02; S04 <0.05; Fe 0.005.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K.

REFERENCES:



454 Cesium Iodate

COMPONENTS:

(1) Cesium nitrate; CsN03; [7789-18-6]

(2) Cesium iodate; CsI03 ; [13454-81-4]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Karataeva, I.M.

Zh. Neong. Khim. 1976,21, 1664-6;
RUM. 1. 1ywng. Chem. (EYlgt. TJta.Yl1>,t. I
1976, 21, 910-1.

VARIABLES: PREPARED BY:

Composition at 323 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

CsI0 3 CsN03 Nature of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

5.07b 0.312 - - A
1. 95 0.136 15.56 1.711 "
1. 74 0.124 17.97 2.024 "
1. 38 0.110 28.09 3.547 "

31.42 14.18 63.30 45.11 "
1.02 0.0927 38.19 5.483 A+B

1.02 0.0929 38.34 5.516 "
1.02 0.0937 38.89 5.639 "
1.04 0.0948 38.33 5.515 "
1.02 0.0934 38.70 5.596 "
0.98 0.0906 39.39 5.749 "
0.99 0.0900 38.22 5.487 "
0.23 0.0209 39.01 5.601 B

- - 39.49 5.689 "
a A = CsI03; B = CsN03·

b For the binary system the compiler computes the following:

soly of CsI03 = 0.174 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used.
The ternary CsI03-CsN03-H20 system was
studied by the method described in ref 1.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (based on
mass % units).

SOURCE AND PURITY OF MATERIALS:
The compiler assumes that chemically pure
grade cesium iodate was used as in ref (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Karataeva, I.M.; Vinogradov, E.E.
Zh. Neong. Khim. 1974, 19, 3156.



Cesium Iodate 455

COMPONENTS:

(1) Cesium iodate; CsI03; [13454-81-4]

(2) Aluminum iodate; Al(I03)3; [15123-75-8]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Poleva, G.B.

Zh. Neo~g. Khim. 1982, 27, 1610-1;
RUh¢. J. Inokg. Chern. (Engl. Tkan¢l.)
1982, 27, 910-1.

VARIABLES: PREPARED BY:

Composition at 298 K Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions at 25°C

CsI03 Al( I03) 3 Nature of the
mass % mol % mass % mol % solid phases

(compiler) (compiler)

2.6lb 0.157 - - A
2.24 0.135 0.82 0.028 "
2.19 0.133 1.68 0.0570 "
2.06 0.126 2.33 0.0794 "
1. 99 0.123 3.31 0.114 "
1.85 0.115 4.44 0.154 "
1. 57 0.0977 4.58 0.159 A+B

1.29 0.0803 4.90 0.170 B
0.85 0.053 5.07 0.176 "
0.40 0.025 5.61 0.194 "
- - 5.7 b 0.197 "

a A = CsI03; B = Al(I03) 3. 6H20

b For binary systems the compiler computes the following:

soly of CsI03 = 0.0871 mol kg-l

soly of Al(I03)3 = 0.11 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equilibrium
was reached in 15-20 days.
The iodate ion concentration in the liquid
phase was determined by iodometric titra
tion. The aluminum was determined complexo
metrically with Trilon(disodium salt of EDTA)
and spectrographically. The cesium content
was found by difference. The solid phases
were identified by the method of residues
and checked by X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Aluminum iodate hexahydrate was synthe
sized from iodic acid and aluminum
hydroxide.
"Special purity" grade cesium iodate was
used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



456 Cesium Iodate

COMPONENTS:

(1) Cesium iodate; CsI03; [13434-81-4]

(2) Hafnium iodate; Hf(I03)4; [19630-06-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
TIK a 298.2

Composition

ORIGINAL MEASUREMENTS:

Shklovskaya, R.M.; Arkhipov, S.M.;
Kidyarov, B.I.; Poleva, G.V.; Vdovkina, T.E.

Zh. Neo~g. Khlm. 1984, 29, 1346-8;
RUh~. J. Ino~g. Chern. (Eng£. T~n~£.)
1984, 29, 773-4.

PREPARED BY:

Mark Salomon

EXPERIMENTAL VALUES: The CsI03 - Hf(I03)4 - H20 system at 25.0 o C

CompoSition of saturated solutionsa

CsI03 Hf( I 03)4
mass % mol % mass % mol %

- - 0.00037 7.59 x 10-6

0.32 0.0188 0.000059 1.21 x 10-6
0.60 0.0353 0.000057 1.18 x 10-6
0.72 0.0424 0.000064 1. 34 x 10-6
1.04 0.0615 0.000076 1.57 x 10-6
1. 23 0.0728 0.000081 1.68 x 10-6
1.58 0.0939 0.000087 1.81 x 10-6
1.65 0.0981 0.000094 1.96 x 10-6
1. 95 0.1163 0.000099 2.07 x 10-6
2.27 0.1358 0.00011 2.31 x 10-6
2.43 0.1456 0.00013 2.73 x 10-6

2.53b 0.1517 0.00015 3.15 x 10-5
2.53b 0.1517 0.00015 3.15 x 10-6

2.61 0.1566 - -

Nature of the solid phase

Hf( I03)4

solid solution based on Hf(I03)4

solid solution + CsI03
"

REFERENCES:
1. Deabriges, J.; Rohmer, R. Butt. Soc. Chim

F~nce 1968, 521.

SOURCE AND PURITY OF MATERIALS:
"Highly pure" CsI03 was used. Hf(I03)4 was

prepared from aqueous HI03 and freshly pre
cipitated hydrated hafnium oxide under
conditions described previously (1). No
other information given.

a Mol % values calculated by the compiler.

b Eutonic solution.

For binary systems, the compiler computes the following:
solubility of CsI03 = 0.0871 mol kg-l
solubility of Hf(I03)4 = 4.21 x 10-6 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium required
25-30 days. Solid and liquid phases analyzed
for Cs by emission spectrometry using solu
tions of Cs concentration between 0.1 - 100
~gcm-3 in the presence of 2 % NaCI solution
(added to suppress the ionization of Cs
atoms).
Preliminary experiments established that Hf
does not influence the intensity of the
emission of Cs. The concentration of Cs
was therefore determined by comparing samples
of saturated solution previously buffered wit
2 % NaCI solution with standard Cs solutions t-E~S~T~I~MA~T~E::-::D~E~R~R~O~R-:--------------t
also buffered with 2 % NaCI solution. Soly: uncertainty in analyses did not
For liquid phase samples, Hf was determined exceed 3-8 reI %.
photometrically using Arsenazo III after Temp: precision given as ± 0.1 K.
reduction of 103 with hydroxylamine. For
solid phase samples, Cs was analyzed as des
cribed above and iodate by iodometric titrn.
The Hf content was determined by difference.
Solid phase samples were identified by the
method of residues and by X-ray diffraction.
The maximum concentration of CsI03 in the
solid solution is 5.8 %.



Cesium Iodate 457

COMPONENTS:

(1) Cesium iodate; CsI03; [13454-81-4]

(2) Iodic acid; HI03; [7782-68-5]

(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Tatarinov, V.A.

Uch. Zap. Yako¢i. Pedagog. In6t.
1973, No. 120, 71-3.

VARIABLES: PREPARED BY:

Composition at 298 K Hiroshi Miyamoto

A

A+C

C
II

C+B

B

Nature of the
solid phaseamass % mol %

(compiler)

- -
0.61 0.064

3.31 0.353
25.91 3.484
66.33 16.89

74.75 23.38

7S.2Sb 23.74

C = CsI03·HI03

Composition of saturated solutions

mol %
(compiler)

0.160

0.160

0.0683
0.048
0.036

0.030

mass %

2.67b

2.65

1.12
0.62
0.25

0.17

EXPERIMENTAL VALUES:

CsI03

b For binary systems the compiler computes the following:

soly of CsI03 = 0.0891 mol kg-l

soly of HI03 = 17.28 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equilibrium
between the liquid and solid phases was
established in 24 hours.
The cesium iodate content in the samples was
determined iodometrically, and HI03 deter
mined by titration with base.

COMMENTS AND/OR ADDITIONAL DATA

The phase diagram is given below (based
on mass % units).

SOURCE AND PURITY OF MATERIALS:
Cesium iodate was prepared from iodic acid
and cesium carbonate, and the product was
recrystallized.

ESTIMATED ERROR:

Nothing specified.

75

50 /
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COMPONENTS:

Cesium Iodate

ORIGINAL MEASUREMENTS:

(1) Cesium iodate; CsI03; [13454-81-4]

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2]

(3) Water; H20; [7732-18-5]

VARIABLES:

Solvent Composition

Temperature

EXPERIMENTAL VALUES:

t/OC = 20

mass %
dimethylformamide

Miyamoto, H.; Hasegawa, T.; Sana, H.

J. Solution Chern. in press.

PREPARED BY:

M. Salomon

t/OC = 25
mass %

dimethylformamide

o

4.79

9.47

20.84

30.22

41. 99

0.0747

0.0570

0.0458

0.0231

0.0132

0.0054

o

5.12

9.48

20.09

29.71

40.02

0.0852

0.0670

0.0536

0.0289

0.0162

0.0077

METHOD/APPARATUS/PROCEDURE:

Same as in reference (1).

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
Extra pure grade CS2C03 and guaranteed grade
HI03 used as received. CsI03 pptd by addn
of excess HI03 sIn to aq CS2C03 sIn while
heating. After stirring for 5 h, the sIn
was allowed to settle for 1 day, and the ppt
washed with cold water until the dried salt
produced a constant soly. The salt was
stored in the dark.

Guaranteed grade dimethylformamide (Wako) waf
stored over BaO for two days, and then dis
tilled three times under reduced pressure.

Doubly di~tilled water had an electrolytic
conductance of 9.8 x 10-7 Scm-I.

ESTIMATED ERROR:
Soly: standard deviation between 0.0002 and

0.001.
Temp: not stated.

REFERENCES:

1. Miyamoto, H.; Shimura, H.; Sasaki, K.
J. Solution Chern. 1985, 14, 485.



Cesium Iodate 459

COHPONENTS:

(1) Cesium iodate; CsI03; [13454-81-4]

(2) N,N-Dimethy1formamide; C3H7NO; [68-12-2]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solution Chern. in press.

t/"C = 30

mass %
dimethy1formamide CsI03!mol dm-3

0 0.0990

5.53 0.0750

11.49 0.0563

19.81 0.0341

29.79 0.0190

40.33 0.0086

For the binary CsI03-H20 system, measured densities of saturated solutions permits con
versions from mol dm- 3 to mol kg-1 and mole fraction units.

20

25

30

density/g cm-3

1.019

1.020

1.022

clmo1 dm- 3

0.0747

0.0852

0.0990

mlmo1 kg-1

0.0750

0.0857

0.0998

mole fraction

0.00135

0.00154

0.00180



460 Cesium Iodate

COMPONENTS:

(1) Cesium iodate; CsI03; [13454-8l-4J

(2) Dimethylsulfoxide; C2H60S; [67-88-5)

(3) Water; H20; [7732-18-5)

VARIABLES:
Solvent composition

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Miyamoto, H.; Hasegawa, T.; Sano, H.

J. Solut£o~ Chern. in press.

PREPARED BY:

M. Salomon

mass %
dimethylsulfoxide

o

5.03

10.02

20.09

30.01

40.03

CsI03 soly/mol dm- 3

t/o C a 20 25

0.0747 0.0852

0.0580 0.0684

0.0461 0.0550

0.0270 0.0328

0.0149 0.0182

0.0076 0.0092

30

0.0990

0.0806

0.0643

0.0378

0.0211

0.0106

METHOD/APPARATUS/PROCEDURE:

Same as in reference (1).

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
Extra pure grade CS2C03 and guaranteed grade
HI03 used as received. CsI03 pptd by addn
of excess HI03 sln to aq CS2C03 sln while
heating. After stirring for 5 h, the sln
was allowed to settle for 1 day, and the ppt
washed with cold water until the dried salt
produced a constant soly. The salt was
stored in the dark.

Guaranteed grade dimethyl sulfoxide (Wako)
was distilled three times under reduced
pressure.

Doubly distilled water had an electrolytic
conductance of 9.8 x 10-7 S cm-1 •

ESTIMATED ERROR:
Soly: stnd deviation betweeen 0.0002 and

0.001
Temp: not stated.

REFERENCES:

1. Miyamoto, H.; Shimura, H.; Sasaki, K.
J. Solutlo~ Chern. 1985, 14, 485.



Ammonium Iodate

COMPONENTS: EVALUATOR:

(1) Ammonium iodate; NH4I03; [13446-09-8] Hiroshi ~iyamoto

461

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

Department of Chemistry
Niigata University
Niigata, Japan

June 1984

THE BINARY SYSTEH

Data for the solubility of NH4I03 in water were reported in 6 publications (1-6). The
study of Opalovskii and Kuznetsova (2) deals with the solubility of ammonium iodate in
water at various temperatures. The remaining five studies (1, 3-6) deal with ternary
systems, and the solubility in the binary system is given as 1 ooint on a phase diagram.

In the five publications dealing with ternary systems (1, 3-6), the stable solid phase
in equilibrium with the saturated solutions was simply anhydrous ammonium iodate. The
composition of the solid phase was determined by Schreinemakers' method of residues
(1, 3, 5, 6), by X-ray diffraction, thermograohy, and infrared spectroscopy (5).
Opalovskii and Kuzunetsova (2) reported the existence of NH4I03.0.75H20 crystals which
was determined by thermogravimetry and X-ray analysis, but this result has not been con
firmed by any other investigator.

In many cases, the iodate content was determined by iodometric titration, and the deter
mination of the ammonium content was carried out by a distillation Method (2, 4). Other
studies employed the bromate method (3) and gravimetry using sodium tetraphenylborate
(5, 6).

EVALUATION OF DATA

Some investigators reported the solubility in mass % units which
to units of mol kg- l using 1977 IUPAC recommended atomic masses.
Kuznetsova (2) reported the solubility of lffi4I03 in terms of the
evaluator made the conversions to mol kg- l units.

the evaluator converted
Opalovskii and

1205 content, and the

Solubility at 298.2 K. The solubility has been reported in 4 publications (2, 4-6).
In 2 publications by Tarasova, Vinogradov and Lepeshkov (5, 6), identical solubility
values of 0.200 mol kg- l were reported. The data of Opalovskii and Kuznetsova (2) were
rejected, and the arithmetic mean of 2 indeoendent results from (4, 5), and for which
the solid phase is NH4I03, is 0.199 mol kg-I. This mean is designated as a recommended
value.

Solubility at 303.2 K. Only one value of 0.227 mol kg- l was reported by ~feerburp, (1),
and the composition of the stable solid was NH4I03' The value of 0.227 mol kg- l is
designated as a tenative result.

Solubility at 323.2 K. The solubility has been reportp.d in 2 publications (2, 3). The
value of Opalovskii and Kuznetsov (2) is 0.389 mol kg-I, a'l,i t.hat 0: Tatrinov (3) i..,
0.4~8 Mol k~-l. The difference between two reoorted data is lar~e. ~he solid nhase
renorted in the fOrMer study "as lffi4I03.0.75H2(), and that of t'le lRtter aut'lOr was
NH4~~3' Therefore, the evaluator is unable to average these two values. The result of
Tatarinov is designated as a tentative value because their identification of an anhydrous
solid phase is consistent with most other data at various temoeratures. The results
from (2) are rejected.

The recommended and tentative values of solubilities of a~moniuM iodate in water are
given in Table 1.

Table 1. Recommended and tentative solubilities in the binary NH4I03-H20 system

T/K

298.2a

303.2

323.2

aRecommended value

0.199

0.227

0.428

Solid phase

"



462 Ammonium Iodate

COHPONENTS:

(1) Ammonium iodate; NH4I03; [13446-09-8]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

EVALUATOR:

Hiroshi Miyamoto

Department of Chemistry
Niigata University
Niigata, Japan

June, 1984

TERNARY SYSTEMS

The data for the solubility in ternary systeMs were reported in 4 publications (3-6).
The phase diagrams of the ternary systems, NH4I03-NH4F-H20 (4) and NHbI03-Mg(I03)2HZO
(6) are simryle eutonic types, and no double salts are formed.

The dominant feature in the ternary systems NH4I03HI03-H20 (3) and 'lli4I03-LiI03-H20 (5) is
the existence of double salts of the type NH4I03.2HI03(M = H, Li).

REFE'l.ENCES:

1. Meerburg, P.A. Z. Ano~g. Atfg. Chern. 1905, 45, 324.

2. Opa10vskii, A.A.; Kuznetsova, Z.M. Izv. S~b. Otd. ARad. NauR SSR 1962, No.3, 64.

3. Tatarinov, V.A. Uc.h. Zap. YM0-6toV. G0-6. Pedagog. IYl-6t. 1971, '10. 95, 113.

4. Kuznetsova, Z.r1.; Samoi10v, P.P.; Fedotova, T.D.; Fedorov, V.E. Izv. S~b. Otd.
ARad. NQWR SSR S~. K~. NauR 1972, (1),99.

5. Tarasova, G.N.; Vinogradov, E.E.; Lepeshkov, I.N. Zh. Neo~g. K~. 1976, ZI,
3373; RUM. J. InOI(9. Chern. (El1g,(, T!Lan-6£..) 1976, ZI, 1858.

6. Tarasova, G.N.; Vinogradov, E.E.; Lepeshkov, I.Nv Zh. Neo!La. K~. 1977, ZZ,
809; RUM. J. Ino!Lg. Chern. (Eng,(, T!Lan-6~.) 1977, ZZ, 488. Note that the cOMpilation
for this reference can be found in the first volume of this series (7).

7. Miyamoto, H.; Salomon, M.; Clever, H.L. IUPAC SOLUBILITY VATA SERIES, VOLUME 14:
ALKALINE EARTH METAL HALATES. Pergamon Press, London, 1983.



COMPONENTS:
(1) Ammonium iodate; NH4I03;

(2) Water; H20; [7732-18-5]

VARIABLES:

TIK = 273 to 358

EXPERIMENTAL VALUES:

Ammonium Iodate

ORIGINAL MEASUREMENTS:
[13446-09-8] Opalovskii, A.A.; Kuznetsova, Z.M.

Izv. Sib. Otd. Akad. Nauk SSSR 1962,
No.3. 64-9.

PREPARED BY:

Hiroshi Miyamoto

463

°
25

50

85

1205

mass %

2.03

3.30

6.04

8.86

NH4I03a Nature of

mol kg-l the solid
phase

2.35 NH4I03.0.75H20

3.81 "

6.98 "

10.2 "

~olalities calculated by the compiler using 1977 IUPAC recommended atomic masses.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Probably the isothermal method was used.
The ammonia content was determined by a
distillation method, and iodate was deter
mined iodometrically.
The composition of the solid phase was de
termined by thermography and X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
Ammonium iodate was prepared by treating
ammonium fluoride with iodic acid.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



464 Ammonium Iodate

COMPONENTS:

(1) Ammonium fluoride; NH 4F; [12125-01-8)

(2) Ammonium iodate; NH4I03; [13446-09-8)

(3) Water; H20; [7732-18-5)

VARIABLES:

T/K = 298
composition

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kuznetsova, Z.M.; Samoilov, P.P.;
Fedotova, T.D.; Fedorov, V.E.

Izv. Sib. Otd. ARad. NauR SSR S~. Khim.
NauR 1972, (I), 99-104.

PREPARED BY:

Hiroshi Miyamoto

ESTIMATED ERROR:

Nothing specified.

Composition of saturated solutions

NH4F NH4I03 Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

- - 3.67b 0.355 A
4.88 0.72 0.071 "9.48

16.14 8.603 0.51 0.052 "
31.86 18.59 0.28 0.031 "

29.98 0.23 0.028 "43.08
46c 29.3 - - B

aA a NH4I03; B = NH4F

bValue obtained from ref 1.

For the binary system the compiler computes the following:

soly of NH4I03 = 0.198 mol kg- l

cValue obtained from ref 2.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: ~EFERENCES:

The isothermal method was used. Mixtures of 1. Kirgintsev, A.N.; Trushiova, L.N.;
salts and water were stirred in sealed Lavrenteva, V.G. R~tvo~no~t Neonga~-
Teflon tubes placed in a thermostat. e-h<URiRh V<Uhe-h<Utv v Vode (Sotub.iLU-i<u
After equilibrium was established, aliquots 06 Inonga~e- Sub~tane-<u in Wat~)

of the liquid phases were withdrawn. The 2. Yatlov, V.S.; Polyakova, E.M.
ammonia content was determined by distilla- Zh. Ob~he-h. Khim. 1945, 15, 724.
tion method (ref 3). Fluorine was deter- 3. Kolthoff, I.M.; Sandell, E.B. TextbooR
mined with lanthanium nitrate by potentio- 06 Qua~ative Inonga~e- Ana.e.y~i6.

metric titration using a fluoride ion Macmillan Co. N.Y. 1953.
selective electrode. The iodate concentra-
tion was determined iodometrically. The COMMENTS AND/OR ADDITIONAL DATA:
method used to determine composition of the The phase diagram is given below (based on
~s~o~l~i~d~p!;!h~a~se~s=w~a~s=n~o;.;t;-;s;:p:.;e~c~i'$f-;i~e~d:-.-------1 mass %). NH I03SOURCE AND PURITY OF MATERIALS: ~-

"Analytical" or chemically "pure" grade . )'J./.

salts were used. ~~ \1\
60 IV. ./\1\

4J1J·~
I' TAl ./\1 J J\

2/\.;-'-\/\1 '\1/\1\ '\ '\1\
ts:l'Y 7'\A .;\1\1 ,I J\I\



Ammonium Iodate 465

COMPONENTS:

(1) Ammonium iodate; NH4I03; [13446-09-8)

(2) lodic acid; HI03 ; [7782-68-5)

(3) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:

Meerburg, F.A.

Z. A»o~g. Attg. Chern. 1905, 45, 324-44.

VARIABLES: PREPARED BY:

T/K = 303 Hiroshi Miyamoto \

Composition

EXPERIMENTAL VALUES: Composition of saturated solutions at 30·C

lodic Acid Ammonium Iodate Nature of
mass % mol % mass % mol % the solid

(compiler) (compiler) phasea

0 0 4.20b 0.408 A
2.54 0.276 3.89 0.386 II

4.52 0.501 3.83 0.387 A+C
4.51 0.500 3.86 0.390 II

4.56 0.505 3.75 0.379 II

4.73 0.523 3.53 0.356 C
6.57 0.729 1.94 0.196 II

8.45 0.947 1.09 0.111 II

9.12 1.026 0.91 0.091 II

24.00 3.155 0.62 0.074 II

36.01 5.479 0.41 0.057 II

44.43 7.613 0.39 0.061 II

58.21 12.57 0.37 0.073 II

76.35 25.07 0.31 0.093 C+B
76.70b 25.21 0 0 B

b For binary systems the compiler computes the following:

soly of HI03 = 18.71 mol kg-l
-1

soly of NH4l03 = 0.227 mol kg

METHOD/APPARATUS/PROCEDURE:

A mixture of NH4I03' HI03 and water was
placed in a bottle, and the bottle agitated
in a thermostat for a week or more at a
desired temperature. Equilibrium was estab
lished from supersaturation.

The iodic acid and ammonium iodate contents
were determined by iodometric titration,
and the details of the analytical method
were probably similar to those of
KI03-HI03-H20 system. (See the compilation
for this system.)

The composition of the solid phase was
determined by the method of residues.

AMII-P'

SOURCE AND PURITY OF MATERIALS:

Nothing specified.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below

(bMOd on ="' %'A /S~

~ NH4I03·2HI03



466 Ammonium Iodate

COMPONENTS:
(1) Ammonium iodate; NH 4I03 ; [13446-09-8]

(2) lodic acid; HI0 3 ; [7782-68-5]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 322

composition

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Tatarinov, V.A.

UQh. Zap. Yavo~tov. Go~. Pedagog.
IMt. 1971, No. 95, 113-5.

PREPARED BY:
Hiroshi Miyamoto

Composition of saturated solutions

Ammonium Iodate
mass % mol %

(compiler)

Iodic Acid
mass % mol %

(compiler)

Nature of
the solid

phase

7.62b 0.764 - -
6.51 0.671 3.95 0.447

6.32 0.670 6.93 0.806
6.31 0.669 6.96 0.810

5.07 0.547 9.89 1.16
0.43 0.105 68.41 18.34

0.42 0.124 75.82 24.60

- - 76.53b 25.03

a
A = NH4I03; B HI03; C NH4I03·2H20.= =

b For binary systems the compiler computes the following:

soly of NH4I03 = 0.428 mol kg- l

soly of HI03 = 18.54 mol kg- l

AUXILIARY INFORMATION

A

A+C

C

B+C

B

METHOD/APPARATUS/PROCEDURE:

The isothermal method was used. Equilibrium
was reached in 24 hours. Aliquots of the
liquid and solid phases were used for
analys is of NH! and 1°3. NIl! was deter
mined by the bromate method (ref 1), and
103 determined iodometrical1y.

The composition of the solid phase was de
termined by Schreinemakers' method and
chemical analyses.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure" grade iodic acid was re
crystallized from water. Ammonium iodate
was made from iodic acid and ammonium car
bonate. The product was washed with a
large quantity of cold water and then
recrystallized.

REFERENCES:

1. Levy, B. Z. Anal. Chern. 1931, 84, 98.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below.

25 50 75 RI0 3



COHPONENTS:

(1) Iodic acid; HI03 ; [7782-68-5]

(2) Water; H20; [7732-18-5]

CRITICAL EVALUATION:

lodic Acid

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET & DL
Fort Monmouth, NJ, USA

THE BINARY SYSTEM

467

September, 1985

Data for the solubility of HI03 in pure water have been reported in 17 publications (1-17).
Studies involving ternary systems over the temperature range of 273 - 333 K, confirmed
the solid phase to be anhydrous HI03' Groschuff (2) reported that the eutectic point of
ice and HI03 is about 259 K, that the HI03--HI03120s transition occurs at 383 K, and
that the conversion of HI03.120S (or HI308) to iodic pentoxide, 1205 occurs between 463 K
and 473 K. It is quite surprising that the phase diagram for the HI03-H20 system
reported in detail by Groschuff in 1905 has never been restudied to confirm both the
accuracy and precision of Groschuff's results.

A number of compilations containing solubility data for both binary and ternary systems
can be found in other chapters in this volume, or in the earlier volume to this series
(27). The location of these compilations are reviewed in Table 1 below.

Table 1. Location of compilations containing HI03 solubility data.

System Reference Compilation found in

LiI03-HI03-H20 5,10,12,13,18,24 LiI03 chapter

NaI03-HI03-H20 1,21 NaI03 chapter

KI03-HIOrH20 1,4 KI0 3 chapter

RbI03-HI03-H20 9 RbI03 chapter

CsI03-HIOrH20 11 CsI03 chapter

NH4I03-HIOrH20 1,8 NH4I03 chapter

HI03 + alkaline earth 6,15,22 SDS Volume 14 (27)
metal iodates + H2O

The Ice Polytherm

The only experimental solubility data along the ice polytherm are those of Groschuff, and
the evaluators were unsuccessful in fitting all these data to the smoothing equation.
This problem is due to the large standard error of estimate Ox obtained using all reported
data points. This error could be reduced slightly, but too many data points must be
ignored (or rejected), and the resulting smoothing equation becomes trivial. The original
data for the ice polytherm can be found in the compilation of reference (2).

The HI03 Polytherm

While the data of Groschuff (2) still dominate this part of the phase diagram, there are
sufficient data from other studies (see Table 2) which permit fitting of all data to the
smoothing equation. As seen from the summary in Table 2, a number of data points were
rejected, notably from references (2, 3, 7-9, 12). The remaining data, treated as 23
independent solubility determinations as indicated in Table 2, were fitted to the follow
ing smoothing equation:

Yx a 8079/(T/K) + 45.062 in (T/K) -269.85 -0.OS330(T/K)

0y = 0.023 Ox = 0.0037

Smoothed solubilities calculated from this smoothing equation are given in Table 3, and
all calculated solubilities are designated as te~ve values.



468 lodic Acid

COHPONENTS: EVALUATOR:
H. Miyamoto

(1) Iodic acid, HI03 ; [7782-68-5) Niigata University
Niigata, Japan

(2) Water; H2O; [7732-18-5) and
Mark Salomon
US Army ET & DL
Fort Monmouth, NJ, USA September, 1985

CRITICAL EVALUATION:

Table 1. Experimental solubilities in the HI03-H20 system

T/K mass % mole fraction Reference

259.2b 72.8 0.215 2

273.2 73.56 0.2217 4

273.2 74.1 0.227 2

273.2a 75.89 0.2438 7

286.7 74.10 0.227 2

289.2a 75.8 0.241 2

291.2 74.55 0.231 2

293.2a 68.72 ----- 3

293.2a 75.8 0.243 2

298.2 75.10 0.2360 13

298.2 75.25 0.2374 11

298.2 75.32 0.2381 6

298.2 75.33 0.2382 6

298.2 75.40 0.2389 5

298.2 75.40 0.2389 14

298.2 75.40 0.2389 17

298.2 75.56 0.2405 4

303.2 76.70 0.2521 1

313.2a 73.70 0.2230 12

313.2 77.7 0.263 2

323.2a 76.53 0.2503 8,9

323.2 77 .69 0.2629 16

323.2 78.62 0.2736 10,15

323.2 78.78 0.2755 4

333.2 80.0 0.291 2

353.2 82.5 0.326 2

358.2 83.0 0.333 2

374.2 85.2 0.371 2

383.2c 86.5 0.396 2

aR.cjected data. Solid phase is HI03 except as noted below.

b is ice + HI03•Solid phase

cSolid phase is HI03 + HI308.



COHPONENTS:

(1) Iodic acid, HI03; [7782-68-5]

(2) Water; H20 ; [7732-18-5]

lodic Acid

EVALUATOR:
H. Miyamoto
Niigata University
Niigata, Japan

and
M. Salomon
US Army ET [, DL
Fort Monmouth, NJ, USA

469

September, 1985

CRITICAL EVALUATION:

Table 3. Tentative solubilities in the HI03-H20 system
calculated from the smoothing equationa

TIK mass % mole fraction

259.2b 73.04 0.217

273.2 73.45 0.221

283.2 74.10 0.227

293.2 74.98 0.235

298.2 75.48 0.240

303.2 76.03 0.245

313.2 77 .20 0.257

323.2 78.46 0.272

333.2 79.78 0.288

343.2 8L13 0.306

353.2 82.48 0.325

363.2 83.82 0.347

373.2 85.14 0.370

383.2c 86.42 0.394

aSol1d phase is HI03 except as noted.

bSol1d phase is ice + HI03'

cSolid phase is HI03 + HI308'



470

COHPONENTS:

(1) Iodic acid; HI03 ; [7782-68-5]
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EVALUATOR:
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Solubility data for HI03 for which the solid phase is HI03.1205 (or HI305) were reported
only by Groschuff in 1905 (2). The four data points reported in (2) over the tempera
ture range 383 - 433 K are given in the compilation of Groschuff's paper.

The phase diagram for the binary system over the entire experimental temperature range
of 254 K to 433 K is given in Figure 1.

TERNARY SYSTEMS

Systems With One Saturating Component

The solubility of iodine pentoxide in sulfuric acid solutions containing 50 to 106 mass
% acid at 279.92 K was reported by Lamb and Phillips: note that the mass % sulfuric acid
in excess of 100 % represents the mass of H2S04 equivalent to 100 g of the acid. Excess
S03 accounts for mass % values greater than 100 %: e.g. the acid content of 106 %
contained 29 mass % S03' All data (both the "initial" and "final" sets of data as given
in the compilation) were used to plot the phase diagram for this system. The phase
diagram is given in Figure 2. According to the authors (19), the "initial" set of data
correspond to HI03 solubilities in which there is a slow transformation to a less soluble
substance. The shape of the lower isotherm (based on the "final" set of solubility
data) was attributed by Lamb and Phillips to the solubility of 1205 and anhydro iodic
acid (HI305)' It would appear that this simple explanation to the complex phase diagram
in Figure 2 is in fact too simple, and that new studies are required to correctly
identify all solid phases present in this system.

The solubilities in HN03 and HF systems were reported in (2,3) and (7), respectively.
In the latter work (7), several solutions of high HF content yielded a solid phase con
taining the compound 2HT03.3HF.

Ternary Systems Containing Two Saturating Components

Saturated solutions containing HI03 and an alkali metal iodate have been summarized in
Table 1 above. There does not appear to be any major disagreement in any of these
works. However, it should be noted that for the NaI03-HI03-H20 system, Meerburg (1)
found the compounds Na2140ll and NaH21309 but he did not report NaI308 which was found
in the work of Shibuya and Watanabe (21).

The solubility of HI03 in solutions saturated with alkaline earth iodates and with
transition and rare earth metal iodates are summarized in Tables 4 and 5, respectively.
Note that all the compilations for the systems summarized in Table 4 were previously
given in the earlier volume to this series (27).

QUATERNARY SYSTEMS

Two quaternary systems have been reported which are:

and

HI03 - LiI03 - KI03 - H20 at 323 K (24)

at 298 K (25).

The compilations for both (24 and 25) can be found in the LiI03 chapter in this volume.
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Table 4. Summary of ternary systems with alkaline earth iodates

Ternary system TIK Solid phase Reference

HI03 - Mg( I03)Z - HZO Z98 HI03; Mg(I03)Z·4HZO (6)

HI03 - Mg( I03)Z - HZO 3Z3 HI03; Mg( I 03)Z·4HZO (ZZ)

HI03 - Sr( I 03)Z - HZO 3Z3 HI03; Sr( I 03)z·HZO; Sr(I03)Z·HI03·HZO (15)

HI03 - Ba( I 03)Z - HZO Z98 IZOs·HZO(HI03); Ba( I 03)Z·HZO; (6)

Ba(I03) z· IZOs

Table 5. Summary of ternary system with transition and rare earth metal iodates

Ternary system TIK Solid phase RE'ference

HI03 - Al( I03)3 - HZO Z98 HI03; Al(I03)3·6HZO (13)

Al(I03)3·ZHI03·6HZO

HI03 - Zn( I 03)Z - HZO 3Z3 HI03; Zn(I03) z. ZHZO (16)

HI03 - Cd( I 03)Z - HZO 3Z3 HI03; Cd(I03)Z; ZHI03·Cd( I03)Z (16)

HI03 - La( I 03)3 - HZO Z98 HI03; La( I 03)z·Z.sHZO; La( I 03)3 (Z3)

HI03 - Sc( I03) 3 - HZO Z98 HI03; Sc( I03) 3.18HZO; (14)

Sc(I03)3·4HI03·l8HZO

HI03 - Nd(I03)3 - H2O Z98 HI03; Nd(I03)3; Nd(I03)3·HI03·2HZO; (17)

Nd(I03)3·3HI03·ZHZO
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COMPONENTS:

(1) Iodic acid; HI03' [7782-68-5)

(2) Water; H20; [7732-18-5]

lodlc Acid

ORIGINAL MEASUREMENTS:

Groschuff, E.

Z. Aywltg. AUeg. Chern. 1905, 47, 331-52.

REFERENCES:

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

VARIABLES: PREPARED BY:

Temperature: 254.2 - 433.2 K Michelle C. Uchiyama

EXPERIMENTAL VALUES:
Nature of the

t/"C T/K mass % mol %a solid phase

- 0.30 272.85 1. 78 0.185 Ice
- 0.67 272.48 4.35 0.464 "
- 1.01 272 .14 7.17 0.785 "
- 1.90 271.25 17.66 2.149 "
- 2.38 270.77 27.65 3.766 "
- 4.72 268.43 54.19 10.81 "
- 6.32 266.83 60.72 13.67 "
-12.25 260.90 71.04 20.08 "
-13.5 259.7 72.2 21.0 "
-14b 259.2 72.8 21.5 Ice + HI03

-15 258.2 73.8 22.4 Unstable ice
-19 254.2 76.2 24.7 "

° 273.2 74.1 22.7 HI03
13.5 c 286.7 74.1 22.7 "
16 289.2 75.6 24.1 "
l8c 291. 2 74.55 23.08 "
40 313.2 77.7 26.3 "
60 333.2 80.0 29.1 "
80 353.2 82.5 32.6 "
85 358.2 83.0 33.3 "

101 374.2 85.2 37.1 "
110 383.2 86.5 39.f> HI03 + HI308

125 398.2 87.2 41.1 HI308
140 413.2 88.3 43.6 "
160 433.2 90.5 49.4 "

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Below OoC. Synthetic method. Solutions of
known concn cooled to ppt ice, then warmed
to determine the temperature of disappear-
ance of ice.

OoC to 100°C. Isothermal method. Excess
powdered HI03 and water sealed in glass tube
and agitated for several hours (several
days at O°C). After settling, aliquots an
alyzed by thiosulfate titration.

Above lOOoC. Isothermal as for O-lOO°C.
Satd sIns rapidly cooled to O°C before
aliquots taken for analyses. Author states ~E-ST-l-MA--T-E-D--E-R-R-O-R-:---------------------------~

no pptn occurs in this process of cooling Author stated solubilities 1-2% higher
before analyses. by isothermal method. Nothing else
Solid phases analyzed gravimetrically. specified.
Solid dried between filter paper, washed
with alcohol, dried at the experimental
temperature. Weight loss determined by
heating to 190-l95°C.

Footnotes to data table:

acompiler's calculation

bextrapolated eutectic point

CSynthetic method used for these two points



COMPONENTS:

(1) Iodic acid; HI03; [7782-68-5]

(2) Nitric acid; HN03; [7697-37-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of HN03 at 273 - 333 K

EXPERIMENTAL VALUES:

Temperature (t/oC)

lodic Acid

ORIGINAL MEASUREMENTS:

Groschuff, E.

Z. Ano~g. Att~g. Ch~m. 1905, 47, 331-52.

PREPARED BY:
Michelle C. Uchiyama
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Water

27.73 per cent HN03

40.88 per cent HN03

74.1

18

9

75.8

21

10

77.7

27

14

80.0

38

18

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Isothermal method. No other information
given, but probably similar to method used
for pinary solutions (see compilation on
page 474).

Nothing specified

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Iodine oXide; IZOS; [ZOZ9-98-0]

(Z) Nitric acid; HN03; [ 7697-37-Z]

(3) Water; HZO; [773Z-18-S]

VARIABLES:

Concentration of HN03 at Z93 K

lodic Acid

ORIGINAL MEASUREMENTS:
Guichard, M.

Hebd. Seanc~ Acad. Sci. 1909, 148, 9Z3-S. 1

PREPARED BY:

M. Salomon and K. Salomon

EXPERIMENTAL VALUES:

The solubility of IZOS in pure water at ZOOC was given as 187.4 g in 100 g water.

This is equivalent to 6S.Z0S mass % (compilers).

Solubilities at ZOOC in nitric acid solutions are given below.

solubility of IZOS
gl in 100 g acid sIn mass % a

density of HN03 solution

g/cm3

1. Z7

1.33

1.4

aCalculated by the compilers.

9.1

5.5

0.67

8.34

S.Zl

0.666

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified, but the compilers assume
that saturated solutions were evaporated and
the residue dried and weighed.

COMMENTS AND/OR ADDITIONAL DATA:

The major objective of this work was to prep
highly purified IZOS' Previous preps said
to involve pptn of HI03 from solutions of
BA(103)Z + HZS04 followed by recryst of HI03'
Author claims this method cannot eliminate
impurities: Ba(I03)Z when this salt is used
in excess or BaS04 and HZS04 when sulfuric
acid is used in excess. Author determined
that a solution of 96 g IZOS in 100 g HZO
will dissolve 0.15 g BaS04 at lSoC.

Author also states that Ba(103)Z' BaS04 and
HZS04 impurities can be significantly
reduced by recrystallizing the impure HI03
from concentrated nitric acide solution.
Starting with an initial impurity level of
0.3 mass %, and recrystallizing five times
from concentrated nitric acid, the impurity
level was reduced to 0.008 mass %.

SOURCE AND PURITY OF MATERIALS:
IZOS prepd by oxidn of I Z with NZOS' Dry or
preferably moist I Z treated with NZO S prepd
from pre-cooled mixt of fuming HN03 + PZOS
followed by slow heating to 900 C. The
product was dissolved in water, and the
water was then evaporated and the solid
dried at ZZOOC.

The yield of IZOS is ZO g per each 100 g of
fuming HN03•

"High purity" I used: source and purity of
water not speciried.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Guichard, M. Memo.bt.eA PJt~enteA a la

Societe C~que 1909, 7ZZ-7.
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(1) Iodic acid; HI03; [7782-68-5]

lodic Acid

ORIGINAL MEASUREMENTS:

Moles, E.; Perez, V. A.
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(2) Nitric acid; HN03; [7697-37-2]

(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of HN03 at 298 K

Am. Soc. E~p. Fi&. Quim. 1932, 3D, 200-207.

PREPARED BY:

R. Herrera, M. Salomon, H. Miyamoto.

EXPERIMENTAL VALUES:

Table 1. Experimental results for the ternary system at 25°C.

Solubility of HI03
a

HN03 after 24 h after 48 h after 48 h

mass % mass % mass % mol kg- l

65.30 1. 406 1.41 0.241
58.66 3.14 3.24 0.483
50.71 5.74 5.73 0.749
43.32 10.01 10.08 1.230
35.28 14.91 15.20 1. 745
28.00 21. 94 21. 74 2.459
20.23 35.08 35.09 4.465

density

g cm-3

1.400
1.366
1. 324
1.273
1.223
1.173
1.123

Table 2. Interpolated results based upon data from Table 1

H2O HN0 3 solubility of HIO/

mass % mass % mass % mol kg-l

34.60 64.00 1.40 0.230
40.02 56.78 3.20 0.455
46.46 47.80 5.74 0.702
51.05 38.90 10.05 1.119
55.00 30.00 15.00 1.550
56.24 21. 96 21.80 2.204
51. 70 13.30 35.00 3.848

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of varying composition were placed
in an electric thermostat at 25°C and con
stantly agitated. Samples of the saturated
solution were taken over 24 h intervals. The
samples of saturated sIn were rapidly filter
ed in a porous plaque-funnel inside the ther
mostat, and the HI03 content determined
gravimetrically after evaporation of HN03 and
water. In their original Table I, the
authors included solubility data of Groschuff
(1) and Guichard (2). These data were omit
ted from the above Table 1, but have been
compiled elsewhere in this volume

COMMENTS AND/OR ADDITIONAL DATA

The authors state that the data in Table 2
were calculated from the experimental
results in Table 1. No other details were
given, and the compilers assume that the
data in Table 2 referred to as "interpolated"
are averages or close to average values.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Soly: nothing specified, but errors in

accuracy may be as high as 3 %.

Temp: nothing specified.

REFERENCES:
1. Groschuff, E. Z. Ano~g. Chern.

1905, 47, 343.

2. Guichard, M. Bute. Chern. Soc. F~. 1909,
5, 722.
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COMPONENTS:

(1) Iodic acid: HI03; [7782-68-5)

lodic Acid

ORIGINAL MEASUREMENTS:

Niolaev, N. S.; Buslav, Yu. A.

(2) Hydrofluoric acid; HF; [7664-39-3)

(3) Water; H20; [7732-18-5)

Zh. Neo~g. KhLm. 1956, 1, 1672-5;
RU6~. J. Ino~g. Chern. (Engl. T~~l.) 1956
1, 230-5.

VARIABLES: PREPARED BY:
T/K = 273

Hiroshi Miyamoto
Concentration of HF

EXPERIMENTAL VALUES:
Nature

Hydrofuoric Acid Iodine oxide of the
mass % mol % mass % mol % solid phasea

(compiler) (compiler)

0.00 0.00 72.00 12.19 A
2.43 5.69 64.81 9.098 A
4.91 9.66 56.83 6.704 A
5.14 9.84 55.45 6.363 A
8.15 14.2 50.38 5.277 A

11. 34 18.16 45.07 4.325 A
15.28 23.32 41. 74 3.819 A
17.76 27.45 42.25 3.914 A
18.28 31.90 49.23 5.148 A
18.67 35.18 53.22 6.010 A
19.16 39.49 57.51 7.106 A

21.37 43.98 57.21 7.057 B
22.18 45.19 56.65 6.917 B
25.53 51.10 55.46 6.653 B
27.96 56.98 56.06 6.848 B
28.57 5R.67 56.35 6.936 B
30.02 62.12 56.55 7.014 B
30. ]6 6].]] 56.88 7.111 B
]0.61 70.]2 61.05 8.405 B
27.78 75.07 67.56 10.94 B

21.40 70.74 74.66 14.79 C
23.00 84.15 77 .27 16.94 C

aA = HI03 B = 2HI03·3HF; C = 1205'

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The sol;' ve~sels w"re "f "florplast-4" and
fitted ~it~ stirrers t~ro~gh 2 lie. Stir
rers also made of florplast-4, and were lub
ricated with a poly fluoride oil. The vesse~

were equilibrated in an ice bath. A1iquots
of satd sIn and residue withdrawn with a
Pt sampler, and weighed at low temp (about
O·C). Total acid dtd by alkali titrn using
phenolphthalein idicator, and iodic acid
detd by iodometric titm. HF concn detd by
difference. Composition of the solid phase
detd by SchreinemaKers ~ethod.

ESTIMATED ERROR:

Solv: the relative error in the determina
tion of HF and 1205 did not exceed 1%.

Temp: nothing specified.

SOURCE AND PURITY OF MATERIALS:

HI03 and 1205 were recrystallized. HF
was purified by distillation.

COMMENTS AND/OR ADDITIONAL DATA:
The phase diagram is given below (mass %
units) •

"'11:---:~-~;---~---:,;---7,;--~

H20



COMPONENTS:

(1) Iodine oxide; 1205; [12029-98-0]

(2) Sulfuric acid; H2S04; [7664-93-9]

(3) Water; H20; [7732-18-5]

VARIABLES:
One temperature: 279.92 K
Concentration of sulfuric acid

lodic Acid

ORIGINAL MEASUREMENTS:

Lamb, A. B.; Phillips, A. W.

J. Am. Chern. SOQ. 1923, 45, 108-12.

PREPARED BY:

Hiroshi Miyamoto
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EXPERIMENTAL VALUES:

(1)
I

With 50-78 mass % solutions of sulfuric acid, constant values of the solubilities wer
rapidly established as indicated by Table 1.

Table 1

Concentration of H2 SO4 mass %

Time 50.0 60.0 75.0 78.0
Days

solubility of I205/g cm- J

1 48.86 34.84 19.46 ----
2 ---- ---- 19.46 ----
3 ---- ---- 19.54 ----

5 54.82 34.68 19.44 ----

9 54.82 34.58 ---- 18.73
12 54.74 34.50 ---- ----
19 ---- ---- ---- 18.63
22 ---- 34.77 ---- 18.63
26 ---- ---- ---- 18.63

Ava 54.79 34.68 19.48 18.66

~he average values are listed in "Initial" of Table 3 (see next page).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures of excess iodine pentoxide (5-8g)
with 100-150 ml of the various solutions of
sulfuric acid contained in 200 ml bottles
having carefully ground stoppered and tightl
fitting protective caps, were rotated in a
water thermostat.

The samples for analysis were withdrawn
with a special filter-pipet. The filter
consisted of a plug of asbestos wool packed
in a bulb 1 cm in diameter on an extension
tube which was attached to the tip of the
pipet by a ground glass joint. The pipet
was operated by an efficient water pump.

The filtered 10-20ml samples were diluted to
250-500 mI. Aliquot portions were then
treated with an excess of potassium iodide
and titrated with 0.1 N sodium thiosulfate
solution.

SOURCE AND [URITY OF MATERIALS:Very pure odine pentox1oe was prepared by
the chloric acid method (ref. 1). The water
content of the product was 0.55 % correspon
ding to 10.7 % conversion into iodic acid
(HI03)·
The solutions of sulfuric acid were prepared
by weight from a large stock sample of pure
sulfuric acid. The concentration of this
stock acid was ascertained by comparison of
a diluted, weighed sample with a solution of
1 N hydrochloric acid.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision 0.005 K

REFERENCES:
1. Lamb, A. B.; Bray, W. C.; Geldard, W. J.

J. Am. Chern. SOQ. 1920, 42, 1636.
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COHPONENTS:
(1) Iodine oxide; 1205; [12029-98-0]

(2) Sulfuric acid; H2S04; [7664-93-9]

(3) Water; H20; [7732-18-5]

lodic Acid

ORIGINAL MEASUREMENTS:
Lamb, A. B.; Phillips, A. W.

J. Am. Chern. Soe. 1923, 45, 108-12.

EXPERIMENTAL VALUES: (eontinuedl
(2) With acid of higher concentrations (82-96 mass %) definite "initial" values of the

solubilities are rapidly established, as shown by the results collected in Table 2.

Table 2.

Time H2S04 / mass % 82.0 86.0 90.3 95.96 95.96
Hours

Solubility of iodine oxide (g dm- 3)

1 19.51a 20.98 22.63a ---- ----
2 19.60 21.03 22.80 22.94 23.15

4 19.78 21.08 22.66 23.22 23.56

6 19.87 21.07 22.62 23.07 23.40

24 19.70 21.07 22.60 ---- ----
Av 19.74 21.4 22.67 23.08 23.37

19.9b 21.0b 22.7b 21.2b

~hese determinations were made independently of the others on fresh samples of
sulfuric acid.

bThe values are listed in "Initial" of Table 3

(3) After the mixtures of iodine pentoxide and water were rotated for 40 days, the final
solubilities were obtained. The values are listed in Table 3.

The authors reported that the initial values represent solubilities of iodic acid
(HI03) and the final values represent solubilities of iodine pentoxide and of
anhydro iodic acid (HI308)'

Table 3

Concn of H2SO4 Initial g dm- 3 Final mol dm- 3
mass % g dm-3 mol dm- 3

(compiler)(compiler)

50.0 54.79 0.1641 54.79 0.1641
60.0 34.68 0.1039 34.68 0.1039
75.0 19.48 0.05836 19.48 0.05836
78.0 18.66 0.05590 18.66 0.05590
79.6 19.0 0.0569 18.5 0.0554
82.0 19.9 0.0596 18.8 0.0568
84.6 20.5 0.0614 19.3 0.0578
86.0 21.0 0.0629 17.1 0.0512
87.4 21.5 0.0644 15.8 0.0473
89.0 22.1 0.0662 15.1 0.0452
90.3 22.7 0.0680 14.5 0.0434
92.0 23.4 0.0701 13.5 0.0404
96.0 (23.2) 0.0695 11.0 0.0330
98.0 (22.0) 0.0659 9.5 0.0285
99.9 ---- ---- 3.48 0.0104

102.0a ---- ---- 1.28 0.00384
lQ4.0 ---- ---- 1.90 0.00569
106.0 ---- ---- 2.67 0.00800

a: This percentage represents weights of 100 % H2S04 equivalent to 100 g of the
acid in question. The 106.0 % of acid, therefore, contained 29.0 % of free 502'



COMPONENTS:

(1) Iodic acid; HI03; [7782-68-5]

lodic Acid

ORIGINAL MEASUREMENTS:
Lepeshkov. I. N.; Vinogradov. E. E.;
Karataeva. 1. M.

481

(2) Cadmium iodate; Cd(I03)2; [7790-81-0]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 323

Composition

Zh. Neo~g. Kh£m. 1979. 24, 2540-4;
RLU>4. J. InMg. Chern. (Engl. TJta./1.4L I
1979. 24, 1412-4.

PREPARED BY:

Hiroshi Miyamoto

Iodic Acid Cadmium Iodate
mass % mol % mass % mol %

(compiler) (compiler)

77 .69b 26.29 - -
77.83 26.46 0.022 0.0028

73.81 22.41 0.023 0.0027
64.83 15.88 0.012 0.0011
56.37 11.69 0.027 0.0021
44.33 7.544 0.032 0.0021
20.61 2.590 0.019 0.00091

22.02 2.813 0.082 0.0040
8.00 0.883 0.071 0.0030
-- -- 0.069b 0.0027

aA = HI03; B = 2HI03·Cd(I03)2; C = Cd( I03)2·

EXPERIMENTAL VALUES: Composition of saturated solutions
Nature
of the
solid phasea

A

A + B

B
B
B
B
B

C
C
C

bFor binary systems. the compiler computes the following:

Soly of HI03 = 19.80 mol kg-l

Soly of Cd(I03)2 = 1.5 x 10-3 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the system was
studied by the isothermal method. Equili
brium was established in about a month.
Specimens of liquid and solid phases were
analyzed for iodic acid, and cadmium and
iodate ions. The cadmium ion concentration
was detd by titrn with EDTA.
Solid phases were investigated by chemical.
thermal. thermogravimetric. X-ray diffrac
tion analyses, and infrared spectroscopy.

SOURCE AND PURITY OF MATERIALS:

Chemically pure grade iodic acid was used.
Cadmium iodate was made from cadmium
chloride and iodic acid.

ESTIMATED ERROR:

Nothing specified.

AMH-q

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).



482

COMPONENTS:

(1) Iodic acid: HI03; [7782-68-5]

(2) Zinc iodate; Zn(I03)2; [7790-37-6]

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K = 323

Composition

EXPERIMENTAL VALUES:

lodic Acid

ORIGINAL MEASUREMENTS:

Lepeshkov, I. N.; Vinogradov, E. E.;
Karataeva, I. M.

Zh. Neo~g. Khim. 1979, 24, 2540-4;
RuM. J. InMg. Chern. (Eng£.. TJulYl-6£")
1979, 24, 1412-4.

PREPARED BY:

Hiroshi Miyamoto

Composition of saturated solutions

mass %
Zn(I03)2

mol % mass % mol %
(compiler) (compiler)

26.29 -- --
25.10 0.36 0.050

24.93 1.17 0.164
10.44 0.44 0.037

7.373 0.22 0.016
5.613 0.27 0.018
2.810 0.30 0.016
0.720 0.68 0.032
--- 0.68b 0.030

Nature
of the
solid phase

bFor binary systems the compiler computes the following

Soly of HI03 = 19.80 mol kg- l

Soly of Zn(I03)2 = 0.016 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the system was
studied by the isothermal method. Equili
brium was established in about a month.
Specimens of liquid and solid phases were
analyzed for iodic acid, zinc and iodate
ions. Zinc ion concn detd by titrn with
EDTA.
Solid phases were investigated by chemical,
thermal, thermogravimetric, X-ray diffrac
tion analyses, and infrared spectroscopy.

SOURCE AND PURITY OF MATERIALS:

Chemically pure grade iodic acid was used.
Zinc iodate was prepd from zinc nitrate
and iodic acid.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/O~ ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).



COMPONENTS:

(1) Iodic acid; HI03; [7782-68-5]

(2) Aluminum iodate; A1(I03)3;
[15123-75-8]

(3) Water; H20; [77 32-18-5 ]

VARIABLES:
T/K = 298

Composition

lodic Acid

ORIGINAL MEASUREMENTS:
Shk1ovskaya, R. M.; Arkhipov, S. M.
Kidyarov, B. I.; Kuzina, V. A.
Tsibu1evskaya, K. A.

Zh. Neong. Khirn. 1977, 22, 1372-5;
R(L6¢. J. Inong. Chern. (Engl. T!ta~e.)

1977, 22, 747-8.

PREPARED BY:

Hiroshi Miyamoto
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EXPERIMENTAL VALUES: Composition of saturated solutions
Nature

Al(I03)3 HI03 of the
mass % mol % mass % mol % solid phasea

( compiler) (compiler)

5.70b 0.197 A
4.95 0.178 4.79 0.540 A
5.30 0.196 7.37 0.855 A

5.40 0.207 10.52 1.263 A + B

4.14 0.158 11.59 1. 387 B
3.35 0.135 17.83 2.261 B
3.65 0.161 24.79 3.421 B
4.25 0.205 31. 31 4.730 B
5.51 0.300 38.64 6.597 B
5.71 0.338 43.86 8.151 B
6.33 0.422 50.02 10.46 B
6.30 0.476 56.43 13.36 B
4.31 0.357 62.81 16.30 B
4.09 0.370 66.76 18.93 B

3.98 0.402 71.06 22.48 B + C

1.62 0.161 73.10 22.81 C
75.10b 23.60 C

aA = Al( I03) 3' 6H20; B = A1(I03)3·2HI03·6H20; C = HI03

bFor binary systems the compiler computes the following:

soly of Al(I03)3 = 0.110 mol kg-I; soly of HI03 17.15 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium reached
in 20-30 days. Total iodate ion concn in
the liquid phase detd by iodometric titrn,
and aluminum detd by the complexometric
method. Iodic acid found by difference.

Compositions of the solid phases were detd
by the method of residues and checked by
X-ray diffraction.

SOURCE AND PURITY OF MATERJALS:

Aluminum iodate prepd from iodic acid and
freshly pptd aluminum hydroxide. Chemically
pure grade iodic acid was recrystallized
from aqueous solution before use.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA

The phase diagram below is in mass % units.



484 lodic Acid

COMPONENTS:

(1) Iodic acid; HI03; [7782-68-5]

(2) Scandium iodate; Sc(I03)3; [42096-67-3

(3) Water; H20; [7732-18-5]

VARIABLES:
T/K .. 298

Composition

ORIGINAL MEASUREMENTS:
Vinogradov, E. E.; Lepeshkov, I. N.;
Tarasova, G. N.

Zh. Neong. Khim. 1977, ZZ, 2858-61;
RU6.6. J. rnOILg. Chern. (Eng£.. T!l.a.n.6!.)
1977, ZZ, 1552-4

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES: Composition of saturated solutions

Scandium Iodate
mass % mol %

(compiler)

0.001
0.001
O.OOlc

0.03
0.02
0.05
0.02
0.06
0.05
0.06
0.08
0.08
0.09
0.10
0.15

0.19
0.19

0.21

-
8 x 10-5
8 x 10-5
8 x 10-5

2 x 10-3
1 x 10-3
3 x 10-3
9 x 10-4
3 x 10-3
2 x 10-3
2 x 10-3
3 x 10-3
3 x 10-3
3 x 10-3
3.3 x 10-3
4.8 x 10-3

6.0 x 10-3
6.0 x 10-3

6.7 x 10-3

Iodic Acid Nature
mass % mol % of the

(compiler) solid phasea

75.40b 23.99 A

69.44 18.99 A + C
69.42 18.86 A + C
69.47 18.90 A + C

65.60 16.35 C
52.23 10.07 C
45.26 7.813 C
39.86 6.358 C
32.19 4.640 C
27.13 3.675 C
22.86 2.948 C
17.20 2.085 C
10.12 1.141 C

5.79 0.626 C
3.25 0.343 C
0.53 0.054 C

0.16 0.016 C + B
0.16 0.016 C + B

- - B

continued .••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Equili
brium of the system Sc(I03)3-HI03-H20 was
reached in 7-10 days. Both the liquid and
solid phases were analyzed: scandium was de
termined complexmetrically, and the iodate
determined iodometrically. The iodic acid
concentration was determined by titration
with 0.01 mol dm- 3 KOH solution using methyl
red as an indicator.
The composition and nature of the solid
phases was determined by Schreinemakers'
method of residues, X-ray diffraction,
thermography, and thermogravimetry.

SOURCE AND PURITY OF MATERIALS:
Chemically pure grade iodic acid was used.
Scandium iodate was made by dissolving scan
dium oxide in hot concentrated nitric acid,
and the Sc(N03)3.6H20 obtained recrystallized
several times. Scandium iodate was prepd by
mixing the scandium nitrate and lithium
iodate. The purity of the product was check
ed by chemical and X-ray diffraction analy
ses. The formula was found to be
Sc( I03) 3•18H20 .

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COHPONENTS:
(1) Iodic acid; HI03; [7782-68-5]

(2) Scandium iodate; SC(I03)3; [42096-67-3]

(3) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (Continued)

ORIGINAL MEASUREMENTS
Vinogradov, E. E.; Lepeshkov, I. N.;
Tarasova, G. N.

Zh. Neo~g. Khlm. 1977, 22, 2858-61;
RUM. J. rno~g. Chern. (Engi. T!ta.n6t.)
1977 22, 1552-4.

bFor binary systems the compiler computes the following:

soly of HI03 = 17.47 mol kg-l

soly of SC(I03)3 = 3.7 x 10-3 mol kg-l

cThe value is not given in the original paper, but the compiler presumes that the value
is 0.001 mass % SC(I03)3.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % (7».



486

COMPONENTS:

(1) Iodic Acid; HI03; [7782-68-5]

(2) Lanthanium iodate; La(I03)3;
[13870-19-4]

(3) Water; H20; @7732-l8-5]

VARIABLES:
T/K = 298

Composition

lodic Acid

ORIGINAL MEASUREMENTS:

Lyalina, R. B.; Soboleva, L. V.

Zh. Neo~g. KhIm. 1975, 20, 2568-9;
RUM. J. 1no~g. Chern. (Engt. TJta.M{. I
1975, 20, 1424-5.

PREPARED BY:

Hiroshi Miyamoto

EXPERIMENTAL VALUES:

Iodic Acid
mass %

3.31
9.66

11. 36
18.84
25.50
31. 93
32.51
35.91

39.55
45.04
49.52
55.21
61.49

62.66
69.27
72.00
77.54

Composition of saturated solutions

Lanthanium iodate
mass % mol %

( compiler)

Very low solubility
"

Very low solubility
"

Very low solubility
"

Nature
of the
solid phasea

A
A
A
A
A
A
A
A

B
B
B
B
B

B + C
B + C
B + C
B + C

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The compiler assumes that the isothermal
method was used. The attainment of equili
brium was deduced from the constancy of the
iodate ion concentration in the liquid phase.
The time required for equilibrium was 40
hours.
Iodic acid in the liquid phase was deter
mined by iodometric titration.
Lanthanium concentration in solution could
not be determined owing to the very low
solubility

SOURCE AND PURITY OF MATERIALS:

Chemically pure grade iodic acid was used.
Lanthanium iodate was synthesized from
lanthanium nitrate and potassium iodate.

ESTIMATED ERROR:

Nothing specified.

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on
mass % units).
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COMPONENTS:

(1) Iodic acid; HI03; [7782-68-5]

(2) Neodymium iodate; Nd(I03)3; [14732-16-2]

(2) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:

Tarasova, G. N.; Vinogradov, E. E.
Kudinov, T. E.

Zh. Neokg. K~rn. 1982, 27, 505-12;
RU6-6. J. InMg. Chern. (EngL TMMLI
1982, 27, 287-92.

VARIABLES: PREPARED BY:
T/K = 298 Hiroshi Miyamoto
Composition

EXPERIMENTAL VALUES: Composition of saturated solutions
Neodymium Iodate Iodic Acid Nature
mass % mol % mass % mol % of the

(compiler (compiler) solid phasea

<0.15b 4 x 10-3 - - A
<0.01 3 x 10-4 0.29 0.030 A
<0.01 3 x 10-4 1. 33 0.138 A
<0.01 3 x 10-4 1. 76 0.183 A
<0.01 3 x 10-4 3.75 0.397 A
<0.01 3 x 10-4 4.22 0.449 A

<0.01 3 x 10-4 5.89 0.637 A + B
<0.01 3 x 10-4 5.89 0.637 A + B

<0.01 3 x 10-4 9.30 1. 039 B
<0.01 3 x 10-4 10.93 1.241 B
<0.01 3 x 10-4 11.39 1.299 B
<0.01 3 x 10-4 14.87 1. 758 B
<0.01 3 x 10-4 16.34 1.961 B

<0.01 3 x 10-4 16.15 1.935 B + C
<0.01 3 x 10-4 16.13 1.932 B + C

<0.01 3 x 10-4 16.17 1.937 C
<0.01 3 x 10-4 25.34 3.360 C
<0.01 4 x 10-4 27.01 3.652 C
<0.01 4 x 10-4 35.48 5.332 C
<0.01 4 x 10-4 41.65 6.813 C
<0.01 5 x 10-4 47.28 8.413 C
<0.01 5 x 10-4 50.82 9.572 C
<0.01 5 x 10-4 55.61 11. 37 C
<0.01 6 x 10-4 61.17 13.89 C ~~-~ ..

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
~he experiments were carried out in a
~ater thermostat with an electric heater.
Equilibrium was established in 18 to 21 days.

The liquid phases were analyzed for Nd 3+ and
103- ions. The iodate concentration was de
termined by titration with sodium thiosul
fate in the presence of sulfuric acid and
wotassium iodide. The neodymium content was
determined by complexometric titration with
~examethylenetetramineand methyl thymol
~lue indicator. The composition of the
solid phase was determined by Schreine
Imakers' method of "residues", and identified
~y X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Chemically pure grade iodic acid was used.
Neodymium iodate was made from neodymium
oxide and iodic acid.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: ± 0.1 K (authors).

REFERENCES:
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COHPONENTS:
(1) Iodic acid; HI03; [7782-68-5]

(2)

ORIGINAL MEASUREMENTS

Tatasova, G. N.; Vinogradov, E. E.;

Neodymium iodate; Nd( I03)3; [14732-16-2] Kudinov, I. B.

(3) Water; H20; [7732-18-5]
Zh. Neong. Khim. 1982, 27, 505-12;
RUS6. J. Inong. Chem. (Eng!. Tnan6!.)
1982, 27, 287-92.

EXPERIMENTAL VALUES (Continued)
Composition of saturated solutions

Neodymium Iodate Iodic Acid
mass % mol % mass % mol %

(compiler) (compiler)

0.01 7 x 10-4 66.24 16.74
0.01 8 x 10-4 73.30 21.95

0.01 8 x 10-4 74.15 22.71
0.01 8 x 10-4 74.15 22.71

75.40b 23.89

Nature
of the
solid phasea

C
C

C + D
C + D

D

bFor binary systems, the compiler computes the following:

Soly of HI03 = 17.42 mol kg-1

Soly of Nd(I03)3 = 2.2 x 10-3 mol kg-1

COMMENTS AND/OR ADDITIONAL DATA:

The phase diagram is given below (based on mass % units).

80604020

20.

NdCI03)3

NdCI03 )3

.2H20

80·

40

60·



COMPONENTS:

(1) Iodic acid; HI03 [7782-68-5)

(2) N-Phenylacetamide (acetanilide);
C8H9NO; [103-84-4]

(3) Water; H20; [7732-18-5]

VARIABLES:

T/K = 293 and 313

EXPERIMENTAL VALUES:

lodic Acid

ORIGINAL MEASUREMENTS:
Erkasov, R. Sh.; Beremzhanov, B. A.;
Nurakhmhmetov, N. N.

Zh. Ne.O!C.g. KIWn. 1981, 26, 1441-4;
RtL64. J. 1noJr.g. Che.m. (Ertgt. TILarn,t. )
1981, 26, 776-8.

PREPARED BY:

M. Salomon and H. Miyamoto

489

Numerical data given only for the two eutonic points
at 20°C and 40°C. The phase diagram is given below (mole % units).
below:

C8H9NO HI03
trC mass % mol %a mass % mol %a

20 0.88 0.149 22.84 2.971

40 1. 96 0.353 27.12 3.755

aCalculated by compilers. YO

ZO ,

ZO° '10-
-,?

zo
mole %

AUXILIARY INFORMATION

'10

METHOD/APPARATUS/PROCEDURE:

The solubility was studied by the isothermal
method. Equilibrium in the system was
reached after continuous stirring for 10-12
hours. Acetanilide was found from amount of
nitrogen determined by the Kjeldahl method,
or by titration with 0.05N potassium bromate
solution (ref 1). Iodic acid was determined
by titration with O.lN sodium thiosulfate
solution.
The compositions of the solid phases were
found by Schreinemakers' method of
residues.

AMH-Q'

SOURCE AND PURITY OF MATERIALS:

"Analytical reagent" grade acetanilide and
"chemically pure" grade iodic acid were used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Suslennikova, V. M.; Kiseleva, E. K.
Rukovod6tvo po PlLigotovle.niya TltILovannykh
RMtvO!C.ov (Handbook on the. PILe.paILa;t.Wn 06
T~ng Soluti0n41 Izd. Khimya, Leningra
1973.





SYSTEM INDEX

Page numbers preceded wlth E refer to evaluation texts, whereas those
not preceded with E refer to compilatlon tables.

E28, E29

37, 40

E30, 37, 40

239

E263, E264, 265-267

238
262

194
E184-E187, 188-191

192
192
193

257
255
256

E220-E223, 224-253
227

Acetamide (aqueous)
+ bromlc aCld, potassium salt

Acetamlde, N-methyl-
+ bromic aCld, potassium salt
+ bromlC aCld, sodlum salt

Aceatmlde, N-phenyl- (aqueous)
+ iodic aCld

Acetlc acid (aqueous)
+ bromlC aCld, potasslum salt

Acetlc acid, methyl ester (aqueous)
+ bromlC acid, potasslum salt

Acetone see 2-propanone
Amlnoacetlc acid see glyclne
2-Aminoethanol see ethanol, 2-amlno-
Ammonla

+ ammonium chlorlde
+ bromlC acid, potassium salt
+ chloric aCld, potasslum salt
+ iodic aCld, potasslum salt
+ potasslum bromlde
+ potassium chlorlde
+ potasslum 10dlde
+ sodium chlorlde

Ammonla (aqueous)
+ bromlC acid, potasslum salt

Ammonlum chlorlde (In 11qUld ammonla)
+ lodlC acid, potasslum salt

Ammonlum fluoride (aqueous)
+ 10dlC acid, ammonium salt

Ammonium 10date see lodlC aCld, ammonlum salt

Barium bromate see bromlc acid, barlum salt
Barium Chloride (aqueous)

+ chlorlc aCld, sodlum salt
BorlC acid, sodlum salt

+ water
BorlC aCld, sodlum salt (aqueous)

+ chlorlc aCld, sodlum salt
BromlC aCld, barlum salt (aqueous)

+ bromlc aCld, potasslum salt
Bromic acid, ceSlum salt

+ water
Bromic aCld, ceSlum salt (aqueous)

+ bromic aCld, potasslum salt
+ bromlc aCld, rubldium salt

BromlC aCld, 11thlum salt
+ 2-propanone
+ water

Bromic aCld, 11thium salt (aqueous)
+ bromlC aCld, 11thlum salt
+ bromlc aCld, sodlum salt
+ sulfurlc aCld, 11thlurn salt

BromlC aCld, potasslum salt
+ ammonla
+ 2-furan carboxaldehyde
+ N-methylacetamlde
+ water
+ water-d2

3romlC aCld, potasslum salt (aqueous)
+ acetamide
+ acetlc aCld
+ acetlc aCld, methyl ester
+ ammonla
+ bromic aCld, barium salt
+ bromlC aCld, cesium salt
+ bromlC aCld, rubidlum salt
+ bromlC acid, samarlum salt
+ bromlC aCld, silver salt
+ bromlC aCld, yttrlum salt

491

253

256
218

489

248

250

424
257
161

420-426
425

421, 422
426
423

253

424
E462, 464

253
248
250
253
239
238
237
241
242
240



492 System Index

E258, E259, 260-262

219
218

E195-E197, 198-217

262
237

241

254

240

253

243

242
214, 215

E272, 293

253
EI09, 142, 143

252
243
243
251
246
253
245
248
245
243
243
230
228
244
249
251

233-235
232
236
243
243
247
251
229
231
253

201, 216
E31, E32, 82,

85, E338
E31, E32, 85

E338, 344, 345

(2- )

E337,

192
214, 215
201, 216
202, 217

E29, 62, 63
200
203

El96, 210-212, 216, 217
208, 209

213
204-207

199

+ chlorous acid, sodium salt
+ ~odic ac~d, sodium salt

Bromic acid, potassium salt (aqueous)
+ carbam~c acid, ethyl ester
+ chloric ac~d, potassium salt
+ d~methylpyrone

+ 1,2-ethanediol
+ ethanol
+ N-ethylethanam~ne

+ formaldehyde
+ formam~de

+ D-glucose
+ glyc~ne

+ D-mann~tol

+ methanol
+ 2-methyl-2-butanol
+ nitr~c ac~d, potass~um salt
+ n~tr~c ac~d, sod~um salt
+ 1,1 --oxyb~sethane

+ phenol
+ p~per~dine

+ potass~um bromide
+ potass~um chloride
+ potass~um ~od~de

+ 1,2,3-propanetr~ol

+ I-propanol
+ 2-propanone
+ pyrid~ne

+ sod~um chloride
+ sulfur~c ac~d, potass~um salt
+ urea

Brom~c acid, potass~um salt (~n ethanol)
+ l~th~um chlor~de

Brom~c acid, rub~d~um salt
+ water

Bromic ac~d, rub~d~um salt (aqueous)
+ brom~c acid, cesium salt
+ brom~c acid, potassium salt

Brom~c ac~d, samar~um salt (aqueous)
+ brom~c ac~d, potass~um salt

Bromic acid, silver salt (aqueous)
+ brom~c ac~d, potassium salt
+ brom~c ac~d, sod~um salt

Bromic ac~d, sod~um salt
+ hydraz~ne

+ N-methylacetamide
+ water

Bromic ac~d, sodium salt (aqueous)
+ brom~c ac~d, l~thium salt
+ brom~c ac~d, s~lver salt
+ carbon~c ac~d, disod~um salt
+ carbon~c ac~d, monosodium salt
+ chlor~c ac~d, sodium salt
+ disodium (I-4)-tetroxomolybdate
+ nitric ac~d, sod~um salt
+ sod~um bromide
+ sod~um chlor~de

+ sod~um ~od~de

+ sulfuric acid, sodium salt
+ water-d2

Bromic ac~d, yttrium salt (aqueous)
+ brom~c ac~d, potassium salt

2-Butanol, 2-methyl- (aqueous)
+ brom~c ac~d, potass~um salt

Carbam~c acid, ethyl ester (aqueous)
+ brom~c ac~d, potassium salt

Carbon~c acid, d~lithium salt (aqueous)
+ ~od~c acid, lith~um salt

Carbon~c acid, d~sod~um salt (aqueous)
+ brom~c acid, sodium salt
+ chlor~c ac~d, sod~um salt
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E29, 73

202,217
217

216
E31, E32, 82

El77, E178, 183
EI08, 150

E176-E178, 179-183

E164, 174, 175
E177, E178, 182, 183
E164, 174, 175, E178

E178
E164, 174, 175, E178

E178

E31, E164, 174, 175
E177, E178, 182, 183

E177, E178, 183

Cesium
Cesium
Cesium

Carbonic acid, disodium salt (aqueous)
+ sodium bromide
+ sodium chloride

Carbonic acid, monosod1um salt (aqueous)
+ bromic aC1d, sod1um salt
+ sod1um brom1de

bromate see brom1c aC1d, ceS1um salt
chlorate see chloric aC1d, ceS1um salt
chlor1de (aqueous)

+ chloric aC1d, cesium salt
+ chlor1c acid, ceS1um salt
+ chlor1c acid, rub1dium salt
+ chloric aC1d, sod1um salt
+ rubidium chloride
+ sodium chlor1de

Cesium iodate see 10dic aC1d, ceS1um salt
Chloric aC1d, barium salt (aqueous)

+ chloric acid, sodium salt
Chloric aC1d, calc1um salt (aqueous)

+ chloric acid, cesium salt
+ chloric acid, potass1um salt

Chloric aC1d, ceS1um salt
+ water

Chloric acid, ceS1um salt (aqueous)
+ cesium chloride

+ chlor1c acid, calcium salt
+ chloric acid, potassium salt

EI08, 149, E177, E178
+ chloric acid, rub1dium salt

E164, 173-175, E177, E178
+ chloric aC1d, sod1um salt

E29, E31, 72, E177, E178
+ rubid1um chlor1de E164, 174, 175, E178
+ sod1um chlor1de E31, E178

Chloric acid, lithium salt
+ 2-propanone 23
+ water EI-EIO, 11-22

Chloric acid, lith1um salt (aqueous)
+ 11th1um chloride E4, 20-22

Chloric acid, potass1um salt
+ 2-am1noethanol 158
+ ammon1a 161
+ d1methylformam1de 160
+ 1,2-ethaned1am1ne 159
+ 1,2-ethaned101 157
+ water EI05-El12, 113-156

Chloric acid, potass1um salt (aqueous)
+ bromic aC1d, potassium salt EI09, 142, 143
+ chloric aC1d, calc1um salt EI08, 150
+ chlor1c acid, cesium salt EI08, 149, E177, E178
+ chloric acid, rubid1um salt EI08, EIIO, 139,

140, 148, E164
+ chloric acid, sod1um salt E29, E31, 68-70
+ ethanol EI08, 151, 152
+ glycine EI08
+ iodic acid, potassium salt 145, 146, E380
+ nitric aC1d, potassium salt 122
+ perchlor1c aC1d, potassium salt

EI09, EllO, 137, 138
+ potassium bromide EI08, EI09, 141
+ potassium chlor1de E31, EI08, EIIO,

125-140, E164
+ potassium hydrox1de EI08, 147
+ potassium iodide EI08, EI09, 144
+ 1,2,3-propanetriol EI08, 153
+ 2-propanone EI08, 154-156
+ rubidium chloride EII0, 139, 140, E164
+ sodium chlor1de E31, EI08, EI09, 121
+ sulfuric acid, potassium salt 123, 124
+ water-d2 119, 120
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99
101

98
103
104
100
103

34-97

79, 80

79, 80

E28, E29
E30, 37-40

E29, 62, 63

E24-E33,

E31, E32, 82, 85
E31, E178

E29, 73

E162-E165, 166-175

173-175, E177, E178

E164, 174, 175, E178

E31, 72, E177, E178
E29, £31, 68-70

E29, E31, 71, E164
79, 80

E29, E31, £32, 83-89
E30, 74, 75

(2- )
E30, 76,

65,

El, E32, 85
E29, E31, E32, 83-89

77
66
78

E30, 41
E28, E29, E31

E31, E164
E28, 61

E28, E31, E32, 51-58,
82-84, 86-89, £164, E178

E28, 50
E30, 67

E28
£30, 42-49

81

139, 140, 148, E164
E29, E31, 71, E164

E164, 169, 170
EII0, E164

E31, EllO, 139, 140
E164, 171, 172, 174, 175, E178

E31, E164

rub1.d1.um salt
+ water
rub1.d1.um salt (aqueous)
+ ceS1.um chlor1.de
+ chlor1.c aC1.d, ceS1.um salt

E164,
+ chloric aC1.d, potassium salt

EI08, EII0,
+ chloric acid, sodium salt
+ n1.tric aC1.d, rub1.d1.um salt
+ potass1.um chlor1.de
+ rub1.dium chlor1.de

+ cesium chlor1.de
+ chlor1.c aC1.d, bar1.um
+ chlor1.c aC1.d, ceS1.um

+ sodium chlor1.de
silver salt
+ water
s1.1ver salt (aqueous)
+ chlor1.c aC1.d, sod1.um salt
sod1.um salt
+ 2-aminoethanol
+ 1,2-ethaned1.am1.ne
+ 1,2-ethaned1.o1
+ d1.methylformam1.de
+ hydraz1.ne
+ 2-propanone
+ tetrahydroth1.ophene, 1,1-d1.ox1.de
+ water
sod1.um salt (aqueous)
+ bar1.um chlor1.de
+ bor1.c aC1.d, sod1.um salt
+ brom1.c aC1.d, sod1.um salt
+ carbon1.c aC1.d, d1.sodium salt

E30,

salt
salt

E29,
+ chlor1.c aC1.d, potassium salt
+ chlor1.c aC1.d, rub1.d1.um salt
+ chlor1.c aC1.d, silver salt
+ chlorous aC1.d, sod1.um salt
+ chrom1.c aC1.d, d1.sod1.um salt
+ d1.sod1.um salt (I-4)-teroxomolybdate

+ iod1.c aC1.d, sodium salt
+ n1.tr1.C aC1.d, calc1.um salt
+ nitr1.c aC1.d, sod1.um salt
+ potass1.um chlor1.de
+ rub1.d1.um chlor1.de
+ sod1.um brom1.de
+ sod1.um chlor1.de

+ sodium fluor1.de
+ sod1.um hydrox1.de
+ sod1.um l.od1.de
+ sulfur1.c aC1.d, sod1.um salt
+ urea

aC1.d, sod1.um salt (aqueous)
+ carbon1.c aC1.d, disod1.um salt
+ chlor1.c aC1.d, sod1.um salt
+ sod1.um chlor1.de

Chlor1.c aC1.d,

Chlor1.c aC1.d,

Chloric acid,

Chloric acid,

Chlor1.c aC1.d,

Chlor1.c aC1.d,

Chlorous

E31, E32, 59, 60, 83, 84, 86-89
Chrom1.c acid, d1.sod1.um salt (aqueous)

+ chlor1.c aC1.d, sod1.um salt E30, 74, 75

Dibenzo-18-crown-6 see [1,4,7,10,13,16] hexaoxocyclooctadecin,
6,7,10,17,18,20,21-octahydrod1.benzo [b,k]

D1.ethylamine see ethanam1.ne, N-ethyl-
Dimethyl formam1.de see formam1.de, d1.methyl-
2,4-Dimethyl-4H-pyran-4-one see pyrone, dimethyl-
2,5-Dimethyl-4H-pyran-4-one see pyrone, d1.methyl-
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E378, 412

200
E30, 76, 77

E337, E338, 343
E380, 403

3,4-D1methyl-2H-pyron-2-one see pyrone, d1methyl-
3,5-Dimethyl-2H-pyron-2-one see pyrone, dimethyl-
3,5-D1methyl-4H-pyran-4-one see pyrone, d1methyl-
3,6-D1methyl-2H-pyron-2-one see pyrone, dimethyl-
4,5-D1methyl-2H-pyron-2-one see pyrone, d1methyl-
4,6-D1methyl-2H-pyron-2-one se2 pyrone, d1methyl-
Dimethylsulfoxide see methane, 1,1-sulf1nylb1s-
1,4-D1oxane

+ 10dic acid, potass1um salt
D1sodium (I-4)-tetroxomolybdate (2-)

+ bromic acid, sod1um salt
+ chlor1c aC1d, sodium salt
+ 10dic aC1d, sod1um salt
+ 10d1C acid, potass1um salt

Ethanam1ne, N-ethyl- (aqueous)
+ bromic acid, potass1um salt

1,2-Ethaned1amine
+ chlor1c acid, potassium salt
+ chlor1c acid, sod1um salt

1,2-Ethaned101
+ chlor1c aC1d, potass1um salt
+ chlor1c aC1d, sod1um salt

1,2-Ethaned101 (aqueous)
+ brom1c aC1d, potass1um salt

Ethane, 1,1 '-oxyb1S - (aqueous)
+ brom1c aC1d, potass1um salt

Ethanol

251

159
101

157
98

243

244

+ brom1c aC1d, potass1um salt 254
Ethanol (aqueous)

+ brom1C aC1d, potass1um salt 243
+ chloric aC1d, potass1um salt EI08, 151, 152
+ 10d1C aC1d, 11th1um salt E270, 328
+ 10d1C aC1d, potass1um salt 411

Ethanol, 2-am1no-
+ chloric aC1d, potass1um salt 158
+ chlor1c acid, sod1um salt 99

Ethyl carbonate see carbam1C aC1d, ethylester
Ethyl ether see ethane, 1,1'-oxyb1s-
Ethylene glycol see 1, 2-ethaned101
Ethylened1am1ne see 1,2-ethaned1amine

Formaldehyde (aqueous)
+ bromic aC1d, potass1um salt

Formamide (aqueous)
+ bromic acid, potass1um salt

Formam1de, dimethyl-
+ chloric aC1d, potass1um salt
+ chlor1c acid, sodium salt
+ 1od1C aC1d, ceS1um salt
+ 10d1C acid, rubid1um salt

2-Furancarboxaldehyde
+ brom1C acid, potassium salt

D-Glucose (aqueous)
+ brom1C aC1d, potass1um salt

Glycerol see 1,2,3-propanetr101
Glyc1ne (aqueous)

+ bromic aC1d, potass1um salt
+ chloric aC1d, potass1um salt

246

253

160, 414, 415
102

458, 459
444, 445

255

245

248
EI08, 413

6,7,10,17,18,20,21-octa-

418
447
373
447

219
104
427

373, 418,

+ brom1c aC1d, sod1um salt
+ chlor1c acid, sod1um salt
+ iod1c aC1d, potass1um salt

[1,4,7,10,13,16] Hexaoxocyclooctadec1n,
hydrodibenzo [b,k]

+ 1od1C aC1d, potass1um salt
+ 10d1C acid, rub1dium salt
+ 1od1C aC1d, sod1um salt
+ methanol

Hydrazine
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Hydrofluoric acid, (aqueous)
+ iodic acid

lodic acid
E470, 478

+ hydrofluor~c ac~d E470, 478
+ ~od~c ac~d, alum~nium salt

E272, 323, 324, E467, E470, E47l, 483
+ ~od~c ac~d, ammon~um salt

E379

E47l
E378, 397

324, E470
E430, 440
E335, 369
E379, 398

466, E467
E47l

E47l,48l
457, E467
E47l,486

E471, 481

E379, 400

E270, E27l
E335

E27l, 300, 301

E462, 464
E462

E27l, 280, E462
E462

E380, E467, E470
E47l

E47l, 487, 488

E448-E450, 451-460

E46l, E462, 463-466

E467, E470
E430, E467
E47l, 484

E335, 371, 372, E467
E47l

E471, 482
E470, 475-477

489
E467-E473, 474-489

E462, 465,

456
E27l, E272, 308, 309

E448, E449,

458, 459
E448, E449, 457, E467

E448, 455
456

E270, 291, 292, E448
E378, 396, E448

E430, 438, E448, E449
E335, 367, E448
E448, E449, 454

460

salt
ac~d

ac~d,

acid,

(aqueous)
E272, 323, 324, E470, E47l, 483

ces~um salt E448, 455
lithium salt

E27l-E273, 298, 299, 323,
+ iod~c ac~d, rub~dium salt
+ lod~c ac~d, sod~um salt
+ iodic acid, potass~um salt

ammonium salt (aqueous)
+ ammonlum fluorlde
+ ~od~c aCld
+ lod~c ac~d, l~thium salt
+ iod~c ac~d, magnes~um salt

barium salt (aqueous)
+ iod~c ac~d

+ ~od~c acid, potass~um salt
cadm~um salt (aqueous)

+ ~od~c ac~d

calc~um salt
+ water

calc~um salt (aqueous)
+ lodic ac~d, l~th~um salt
+ ~od~c ac~d, sodium salt

cesium salt (aqueous)
+ N,N-dimethylformamide
+ ~odic acid
+ iod~c ac~d, aluminium salt
+ ~odic ac~d, hafnlum salt
+ lodic ac~d, lithium salt
+ iod~c ac~d, potassium salt
+ ~od~c ac~d, rubid~um salt
+ ~od~c ac~d, sodium salt
+ nitric acid, cesium salt
+ l,l-sulf~nylb~smethane

cobalt salt (aqueous)
+ ~od~c ac~d, potassium salt

copper salt (aqueous)
+ lodic ac~d, potass~um salt

gall~um salt (aqueous)
+ ~odic acid, lithium salt

hafn~um salt (aqueous)
+ lodic acid, cesium salt
+ ~od~c acid, l~thium salt

lodic ac~d,

lodic acid,

lodic acid,

lodic ac~d,

+ iodic acid, bar~um salt
+ ~odic aCld, cadmium salt
+ iodic acid, ces~um salt
+ iodic acid, lanthanlum salt
+ ~OdlC ac~d, l~thium salt

E269, E270, E272, 279, 314-319, 321-324,
+ ~odic ac~d, magnesium salt
+ lodic ac~d, neodyn~um salt
+ lodic aCld, potass~um salt

E272, 321, 322, E378, E380, 407, 408,
+ iod~c acid, rub~dium salt E428,
+ lodic aCld, scandlum salt
+ lod~c acid, sod~um salt
+ ~odlc ac~d, stront~um salt
+ lodlC aCld, zinc salt
+ n~tr~c ac~d

+ N-phenylacetamide
+ water

lod~c ac~d, alumlnium salt
+ water

lodic ac~d, alumln~um

+ ~od~c

+ lodic
+ iodic

lodic acid,

lodic acid,

lod~c acid,

lodic acid,

lod~c ac~d,

lodic acid,



Iodic acid,

Iod~c acid,

Iodic ac~d,

Iodic acid,

Iod~c acid,

System Index

hafnium salt (aqueous)
+ iodic acid, rubidium salt
+ iod~c acid, sod~um salt

ind~um salt (aqueous)
+ ~odic acid, lithium salt

lanthanum salt (aqueous)
+ ~odic ac~d

l~th~um salt
+ 2-propanone
+ water

lithium salt (aqueous)
+ carbonic acid, d~lithium salt
+ ethanol
+ iodic ac~d

441
335, 370

E27l, E272, 302, 303

E47l, 486

329
E268-E275, 276-328

E272, 293
E270, 328

497

E269, E270, E272, 279, 314-319,
321-324, E380, E467, E470

+ ~od~c acid, aluminium salt
E271-E273, 298, 299, 323, 324, E470

+ iodic ac~d, ammonium salt E27l, E272, 280
+ iodic ac~d, calcium salt E270, E27l
+ ~od~c acid, cesium salt E270, 291, 292, E448
+ iod~c acid, gallium salt E27l, 300, 301
+ ~odic ac~d, hafn~um salt E27l, E272, 308, 309
+ iodic ac~d, indium salt E27l, E272, 302, 303
+ iodic ac~d, magnes~um salt E270, E27l
+ ~odic acid, neodymium salt E27l, 311
+ ~od~c ac~d, potassium salt

E270, E272, E273, 286, 287, 321,
322, 325-327, E378, E380, E470

+ ~odic acid, rubid~um salt
E270, 288-290, E428, E430

+ ~odic ac~d, samarium salt E27l, 312
+ iod~c ac~d, s~lver salt E27l, E272, 297
+ ~odic ac~d, sod~um salt E270, 285, E335
+ ~odic acid, thall~um salt E27l, 304
+ iodic acid, titanium salt E27l, E272, 305, 306
+ iod~c acid, zirconium salt E27l, E272, 307
+ lithium bromide E272, 283
+ l~th~um chloride E272, 282
+ lithium hydroxide E270, E273, 313, 325-327
+ l~th~um ~odide E272, 284
+ l~th~um (I-4)-tetraoxorhenate (1-) E272, 310
+ nitric ac~d, lithium salt E272, 294, 295
+ phosphor~c ac~d 320
+ phosphor~c acid, monolithium salt 320
+ phosphoric acid, trilithium salt E272, 296
+ potassium hydroxide E273, 325-327, E380
+ sulfuric ac~d, lithium salt E272, 281

Iodic ac~d, magnes~um salt (aqueous)
+ ~od~c acid E471
+ iod~c acid, lithium salt E270, E27l
+ ~od~c ac~d, sodium salt E335
+ iod~c acid, potass~um salt E378

Iodic acid, manganese salt (aqueous)
+ iod~c ac~d, potassium salt E379, 399

Iod~c acid, neodymium salt (aqueous)
+ iod~c ac~d E27l, 311, E47l, 487, 488
+ iod~c ac~d, lithium salt E271, 311
+ ~od~c acid, rubidium salt E430, 442
+ ~od~c acid, potassium salt E379, 404

Iodic acis, nickel salt (aqueous)
+ ~odic ac~d, potassium salt E379, 401

Iodic acid, potassium salt
+ ammonia 420 - 426
+ ammonium chloride 424
+ hydraz~ne 427
+ methanol 417, 418
+ 6,7,9,10,17,18,20,2l-octahydrodibenzo[b,k]-

[1,4,7, 10,13, 16]hexaoxacyclooctadecin 418
+ potassium bromide 425
+ potassium chloride 421, 422
+ potass~um iodide 426
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lodic aCld, potassium salt
+ sodlum chlorlde 423
+ l,l-sulflnylbismethane 419
+ water E374-E382, 383-416
+ water-d2 387

lodlC acid, potasslum salt (aqueous)
+ chlorlc aCld, potasslum salt 145, 146, E380
+ N,N-dimethylformamide 414, 415
+ 1,4-dloxane E378, 412
+ dlsodlum (1-4), tetroxomolybdate (2-) E380, 403
+ ethanol 411
+ glyclne 413
+ lodlC aCld E272, 321, 322, E378, E380,

407,408, E467, E470
+ lodlC aCld, aluminium salt E378, 398, E470
+ lodlC aCld, barium salt E378, 397
+ lodlC aCld, ceSlum salt E378, 396, E448
+ lodlC aCld, cobalt salt E379, 400
+ lodlC aCld, copper salt E379
+ lodlC aCld, llthlum salt

E270, E272, 286, 287, 321, 322, E378, E380
+ lodlC aCld, magneslum salt E378
+ lodlC aCld, manganese salt E379, 399
+ lodlC aCld, neodymlum salt E379, 404
+ lodlC aCld, nlckel salt E379, 401
+ lodlC aCld, rubldlum salt E378, 395, E430
+ lodlC aCld, sodlum salt E335, 366, E378
+ lodlC aCld, Zlnc salt E378, 402
+ llthlum hydroxlde E273, 325-327, E380
+ nltrlc aCld, potasslum salt E380, 388, 389
+ potassium bromlde E379, 392, 393
+ potasslum chlorlde E379, 391
+ potasslum hydroxlde

E273, 325-327, E380, 405, 406, 409, 410
+ potasslum lodlde E379, E380, 394, 409, 410
+ l,l-sulflnylblsmethane 416
+ sulfurlc aCld, potasslum salt E380, 390

lodlC aCld, rubldlum salt
+ methanol 447
+ 6,7,10,17,18,20,21-octahydrodibenzo[b,k]-

[1,4,7,10,13,16]hexaoxacyclooctadecln 447
+ water E428-E431, 432-447

lodic aCld, rubldlum salt (aqueous)
+ N,N-dlmethylformamlde 444, 445
+ lodic aCld E428, E430, 443, E467
+ lodlC aCld, alumlnlum salt E430, 440
+ lodlC aCld, cesium salt E430, 438, E448
+ lodlC aCld, hafnlum salt 441
+ lodlC aCld, lithium salt

E270, 288-290, E428, E430
+ lodic aCld, magnesium salt E430
+ lodlC aCld, neodymlum salt E430, 442
+ lodlC aCld, potasslum salt E378, 395, E430
+ lodlC aCld, sodlum salt E335, 367, E430
+ lodlC aCld, Zlnc salt E430, 439
+ nltrlc aCld E428, 435
+ nltric aCld, potassium salt E428, 436
+ rubldlum hydroxlde E428, E430, 437
+ 1,1-slnflnylblsmethane 446

lodlc acid, samarlum salt (aqueous)
+ lodlC aCld, llthlum salt E271, 312

lodlC aCld, scandlum salt (aqueous)
+ lodlC aCld E471, 484, 485

lodic aCld, sllver salt (aqueous)
+ lodlC aCld, llthlum salt E271, E272, 297

lodic aCld, sodlum salt
+ methanol 373
+ 6,7,10,17,18,20,21-octahydrodibenzo[b,k]-

hexaoxacyclooctadecln 373
+ water E330-E339, 340-372
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Iodic acid, sodium salt (aqueous)
+ carbonic aCld, dlsodium salt

E471

E271, 304

E271, 307

E470, 479, 480

E471, 482
E430, 439
E379, 402

E271, E272, 305, 306

E337, E338, 344, 345
+ chloric aCld, sodlum salt 65, 66, E337, E338
+ dlsodlum (1-4) tetroxomolybdate (2-) E337, 343
+ lodic aCld E335, 371, 372, E467
+ 10dic aCld, al~mlnlum salt E335, 369
+ 10dlC acid, calcium salt E335
+ lodlC aCld, ceSlum salt E335, 368, E448
+ lodic aCld, hafnium salt E335, 370
+ lodlC aCld, 11thlum salt E270, 285, E335
+ 10dic aCld, magneslum salt E335, E430
+ lodlC aCld, potasslum salt E335, 366, E378
+ lodic aCld, rubldlum salt E335, 367, E430
+ nitrlc acid, sodium salt E336, E337, 346-353
+ sodium bromide E335, E336, 359-363
+ sodlum chloride E335, E336, 357, 358
+ sodium 10dide E335, E336, 364, 365
+ sulfurlc acid, sodlum salt E337, 354-356

Iodic aCld, strontium salt (aqueous)
+ iodlC aCld

IodlC aCld, thaillum salt (aqueous)
+ iodlC aCld, lithlum salt

IodlC acid, tltanium salt (aqueous)
+ lodic acid, 11thium salt

IodlC acid, Zlnc salt (aqueous)
+ lodlC aCld
+ lodic aCld, rubidium salt
+ 10dic aCld, potassium salt

Iodic acid, zlrconium salt (aqueous)
+ 10dlC acid, 11thlum salt

Iodlne pentoxide
+ sulfurlc aCld

E4, 20-22
E271, E272, 282

E273, 325-327, E380
E270, E272, 313, E380

E380

Llthium bromate see bromic aCld, 11thlum salt
Lithlum bromlde (aqueous)

+ iodlC aCld, lithium salt
Lithium chlorate see chlorlc acid, lithium salt
Lithlum chlorlde (aqueous)

+ chloric caid, lithium salt
+ iodlC aCld, lithium salt

Lithium chlorlde (in ethanol)
+ bromlC aCld, potasslum salt

Lithium hydroxlde (aqueous)
+ potassium hydroxide
+ lodic aCld, 11thium salt
+ iodic acid, potassium salt

Lithlum 10date see iodlC aCld, lithium salt
Lithium lodlde (aqueous)

+ iodic aCld, lithlum salt
Llthium (I-4)-tetraoxorhenate (1-) (aqueous)

+ 10dlC acid, 11thlum salt

E272, 283

254

E272, 284

E272, 310

D-Mannltol (aqueous)
+ bromlc aCld, potassium salt

Methane, l,l-sulfinylbls-
+ 10dlC acid, potasslum salt

Methane, l,l-sulflnylbis- (aqueous)
+ iodlC acid, ceSlum salt
+ iodlC aCld, rubldlum salt
+ iodic acid, potassium salt

245

419

460
446
416

477

417, 418
447
373

+ iodic acid, potassium salt
+ iodic aCld, rubldlum salt
+ lodlC acid, sodium salt
+ 6,7,10,17,18,20,21-octahydrodibenzo[b,k]

[1,4,7,10,13,16]hexaoxacyclooctadecln
373, 418,

Methanol

Methanol (aqueous)
+ bromic

Methyl acetate
Monoethanolanine

acid, potassium salt
see acetlc acid, methylester
see ethanol, 2-amino-

243
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N~tric acid

78

230
122
436
389

232

425

228
203

E30, 41
346-353

421,423

E448, 454

E108, 147
E272, E380

E470, 475-477
E428, 435

E272, 294, 295

EllO, 137, 138
EllO, 137, 138

249

320
320

320
320

E272, 296

251

E164, 169, 170

E428,
E380, 388,

233-235
E108, E109, 141

E379, 392, 393

236
E108, E109, 144

406, 409, 410
E273, E380

E380, 409, 410
salt

E336, E337,

E164
E164

E28, 29
243

E108, 153
EllO, 139, 140

E379, 391
salt EllO, 137, 138

EllO, 139, 140, E164

+ potassium hydroxide

+ lithium hydroxide
+ potassium iod~de

iodate see iodic acid, potassium
iodlde (aqueous)

+ bromlC acid, potass~um salt
+ chloric acid, potass~um salt
+ ~od~c acid, potassium salt

E379, E380, 394, 409, 410
E380, 409, 410

+ ~odic acid
+ ~odic acid, rub~dlum salt

Nitric acid, calcium salt (aqueous)
+ chlor~c ac~d, sod~um salt

N~tric ac~d, cesium salt (aqueous)
+ lod~c ac~d, ceSlum salt

N~tr~c ac~d, 11th~um salt (aqueous)
+ ~od~c ac~d, 11thlum salt

Nitr~c ac~d, potass~um salt (aqueous)
+ brom~c ac~d, potass~um salt
+ chloric acid, potass~um salt
+ iod~c ac~d, rubidium salt
+ ~od~c acid, potassium salt

Nltrlc acid, rub~d~um salt (aqueous)
+ chloric aCld, rub~d~um salt

Nitric ac~d, sod~um salt (aqueous)
+ brom~c ac~d, potassium salt
+ brom~c ac~d, sod~um salt
+ chlor~c ac~d, sod~um salt
+ ~od~c acid, sod~um salt

Perchlor~c ac~d, potass~um salt (aqueous)
+ chlorlc aCld, potassslum salt

E109,
+ potass~um chloride

Phenol (aqueous)
+ brom~c acid, potass~um salt

Phosphoric acid (aqueous)
+ ~od~c acid, l~thium salt
+ phosphor~c acid, monolith~um salt

Phosphor~c acid, monol~thium salt (aqueous)
+ ~od~c acid, l~th~um salt
+ phosphor~c ac~d

Phosphoric acid, tr~l~th~um salt (aqueous)
+ iodic ac~d, l~thium salt

Piperid~ne (aqueous)
+ bromic acid, potassium salt

Potass~um bromate see brom~c acid, potass~um salt
Potassium bromide (aqueous)

+ brom~c ac~d, potassium salt
+ chloric ac~d, potassium salt
+ iodic ac~d, potasslum salt

Potassium bromide (in l~qu~d ammon~a)

+ ~od~c acid, potassium salt
Potass~um chlorate see chlor~c acid, potassium salt
Potass~um chloride (aqueous)

+ brom~c ac~d, potass~um salt
+ chloric ac~d, potass~um salt

E108-EllO, 125-140,
+ chloric acid, rubidium salt
+ chloric ac~d, sod~um salt
+ brom~c acid, potassium salt
+ chlor~c acid, potassium salt
+ chlor~c ac~d, rub~dium salt
+ iodic ac~d, potass~um salt
+ perchlor~c ac~d, potassium
+ rubid~um chloride

Potassium chlor~de (in l~qu~d ammon~a)

+ ~odic ac~d, potass~um salt
Potassium hydrox~de (aqueous)

+ chloric ac~d, potassium salt
+ ~odic ac~d, l~thium salt
+ iodic ac~d, potassium salt

E378, E380, 405,

Potassium
Potassium
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Potassium iodide (in liqu1d ammonia)
+ iod1c acid, potassium salt

1,2,3-Propanetriol (aqueous)
+ brom1C acid, potass1um salt
+ chloric acid, potass1um salt

I-Propanol (aqueous)
+ brom1C acid, potass1um salt

426

243
El08, 153

243
2-Propanone

+ chlor1c acid, lith1um salt
+ chloric acid, sod1um salt
+ 10d1c aC1d, l1th1um salt

2-Propanone (aqueous)
+ brom1C acid, potassium salt
+ chloric aC1d, potass1um salt

pyrid1ne (aqueous)
+ bromic acid, potass1um salt

Pyrone, d1methyl- (aqueous)
+ brom1C aC1d, potass1um salt

23
100
329

247
El08, 154-156

251

252

Rubidium bromate see brom1c aC1d, rubid1um salt
Rubidium chlorate see chloric acid, rub1dium salt
Rubid1um chloride (aqueous)

+ cesium chloride E164, 174, 175, E178
+ chlor1c acid, ceS1um salt E164, 174, 175, E178
+ chloric aC1d, rubid1um salt EllO, 139, 140, E164,

171, 172, 174, 175, E178
+ chloric aC1d, potass1um salt E164
+ chlor1c acid, sodium salt E164
+ potass1um chloride EllO, 139, 140, E164
+ sodium chlor1de E164

Rubidium hydrox1de (aqueous)
+ 1od1c aC1d, rubid1um salt E428, E430, 437

Rubidium iodate see iod1c aC1d, rub1d1um salt

217
216
217

E32, 61
359-363

229
208, 209

E3l, E32, 82
E3l, E178
E3l, E178

E3l, El08, El09, 121
E31, E164

E28, E3l, 51-58,82
84, 86-89, E164, E178

+ chloric aC1d, rub1d1um salt
+ chlor1c aC1d, sod1urn salt

Samarium bromate see brom1C acid, samarium salt
Sodium bicarbonate see carbon1c aC1d, monosodium salt
Sod1um bromate see brom1C aC1d, sod1um salt
Sodium brom1de (aqueous)

+ bromic aC1d, sod1um salt E196, 210-212, 216,
+ carbonic acid, d1sod1um salt
+ carbonic aC1d, monosodium salt
+ chlor1c aC1d, sod1um salt E28, E3l,
+ 1od1C aC1d, sod1um salt E335, E336,

carbonate, see carbon1c aC1d, disodium salt
chlorate see chlor1c aC1d, sodium salt
chloride (aqueous)

+ brom1C acid, potass1um salt
+ brom1C acid, sodium salt
+ carbonic aC1d, sodium salt
+ ceS1um chlor1de
+ chloric acid, ceS1um salt
+ chlor1c aC1d, potassium salt

Sodium
Sodium
Sod1um

423

E28, E3l, E32, 50

213

E~~~; ~~~~,~g~;3~g

+ chlorous acid, sod1um salt
E3l, E32, 83, 84, 86-89

E335, E336, 357, 358
E3l

E3l, E164

+ iodic acid, sod1um salt
+ potassium chloride
+ rub1d1um chloride

Sodium chloride (in l1qu1d ammon1a)
+ 1od1C aC1d, potassium salt

Sod1um hydroxide (aqueous)
+ chlor1c aC1d, sodium salt E30, 42-49

Sodium hydrogen carbonate see carbon1C aC1d, monosodium salt
Sod1um fluoride

+ chlor1c acid, sod1um salt
Sodium 10date see iod1c aC1d, sodium salt
Sodium 10d1de (aqueous)

+ bromic acid, sodium salt
+ chlor1c acid, sod1um salt
+ iodic acid, sodium salt
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42-49

253
81

193
E272, 281

231
122, 123

E380, 390

204-207
E30, 42-49

E337, 354-356

Sodium molybdate, see D~sod~um (1-4) tetroxomolybdate (2-)
Sulfuric ac~d, lithium salt (aqueous)

+ brom~c ac~d, l~th~um salt
+ ~odic ac~d, l~th~um salt

Sulfur~c ac~d, potass~um salt (aqueous)
+ brom~c ac~d, potassium salt
+ chlor~c ac~d, potassium salt
+ ~odic ac~d, potass~um salt

Sulfur~c ac~d, sod~um salt
+ water

Sulfur~c ac~d, sod~um salt (aqueous)
+ brom~c ac~d, sod~um salt
+ chloric acid, sodium salt
+ iod~c ac~d, sod~um salt

Urea (aqueous)
+ brom~c ac~d, potassium salt
+ chlor~c ac~d, sodium salt

Water-d2
+ chlor~c ac~d, potass~um salt
+ ~odic acid, potassium salt

119, 120
387

yttr~um bromate see brom~c ac~d, yttrium salt
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