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FOREWORD

If the knowledge is
undigested or simply wrong,

more is not better.

The Solubility Data Series is a project of Commission V.s
(Solubility Data) of the International Union of Pure and Applied
Chemistry (IUPAC). The project had its origins in 1973, when the
Analytical Chemistry Division of IUPAC set up a Subcommission on
Solubility Data under the chairmanship of the late Prof. A.S. Kertes.
When pUblication of the Solubility Data Series began in 1979, the Com­
mittee became a full commission of IUPAC, again under the chairmanship of
Prof. Kertes, who also became Editor-in-Chief of the Series. The Series
has as its goal the preparation of a comprehensive and critical compila­
tion of data on solubilities in all physical systems, including gases,
liquids and solids.

The motivation for the series arose from the realization that,
while solubility data are of importance in a wide range of fields in
science and technology, the existing data had not been summarized in a
form that was at the same time comprehensive and complete. Existing com­
pilations of solubility data indeed existed, but they contained many er­
rors, were in general uncritical, and were seriously out-of-date.

It was also realized that a new series of compilations of data gave
educational opportunities, in that careful compilations of existing data
could be used to demonstrate what constitutes data of high and lasting
quality. As well, if the data were summarized in a SUfficiently complete
form, any individual could prepare his or her own evaluation, indepen­
dently of the published evaluation. Thus, a special format was estab­
lished for each volume, consisting of individual data sheets for each
separate pUblication, and critical evaluations for each separate system,
provided SUfficient data from different sources were available for com­
parison. The compilations and, especially, the evaluations were to be
prepared by active scientists who were either involved in producing new
data, or were interested in using data of high quality. With minor
modifications in format, this strategy has continued throughout the
Series.

In the standard arrangement of each volume, the critical Evalua­
tion gives the following information:

(i) A text which discusses the numerical solubility information
which has been abstracted from the primary sources in the form of com­
pilation sheets. The text concerns primarily the quality of the data,
after consideration of the purity of the materials and their charac­
terization, the experimental method used, the uncertainties in the ex­
perimental values, the reproducibility, the agreement with accepted test
values, and, finally, the fitting of the data to suitable functions,
along with statistical tests of the fitted data.

(ii) A set of recommended data, whenever possible, including
weighted averages and estimated standard deviations. If applicable, one
or more smoothing equations which have been computed or verified by the
evaluator are also given.

(iii) A graphical plot of the recommended data, in the form of phase
diagrams where appropriate.

The compilation part consists of data sheets which summarize the ex­
perimental data from the primary literature. Here much effort is put
into obtaining complete coverage; many good data have appeared in pUbli­
cations from the late nineteenth and early twentieth centuries, or in
obscure journals. Data of demonstrably low precision are not compiled,
but are mentioned in the critical Evaluation. similarly, graphical data,
given the uncertainty of accurate conversion to numerical values, are

\Ii



Foreword

compiled only where no better data are available. The documentation of
data of low precision can serve to alert researchers to areas where more
work is needed.

A typical data sheet contains the following information:

(i) list of components: names, formulas, Chemical Abstracts
Registry Numbers;

(ii) primary source of the data;
(iii) experimental variables;
(iv) compiler's name;
(v) experimental values as they appear in the primary source, in

modern units with explanations if appropriate;
(vi) experimental methods used;

(vii) apparatus and procedure used;
(viii) source and purity of materials used;

(ix) estimated error, either from the primary source or estimated
by the compiler;

(x) references relevant to the generation of the data cited in
the primary source.

Each volume also contains a general introduction to the particular
type of system, such as solubility of gases, of solids in liquids, etc.,
which contains a discussion of the nomenclature used, the principles of
accurate determination of solubilities, and related thermodynamic prin­
ciples. This general introduction is followed by a specific introduction
to the sUbject matter of the volume itself.

The Series embodies a new approach to the presentation of numerical
data, and the details continue to be influenced strongly by the perceived
needs of prospective users. The approach used will , it is hoped, en­
courage attention to the quality of new pUblished work, as authors become
more aware that their work will attain permanence only if it meets the
standards set out in these volumes. If the Series succeeds in this
respect, even partially, the Solubility Data Commission will have jus­
tified the labour expended by many scientists throughout the world in its
production.

vii

January, 1989 J.W. Lorimer,
London, Canada



PREFACE

The present volume is the third in a series of four volumes on inorganic metal halates. The first volume on
Alkallne Earth Metal Halates was published in 1983 (I), and the second volume on Alkall Metal Halates,
Ammonium Iodate and lodlc Acid was published in 1987 (2). A fourth volume on Transition Metal, Lanthanide
and Other Metal Halates is presently in course of preparation.

This volume includes critical evaluations and compilations for halate solubilities of the Group II metals, and the
literature was searched up to 1987. The evaluators and compilers were not able to locate solubility data for gold
halates or for copper bromate. Thus the solubility data included in this volume are those for the five
compounds copper chlorate and iodate, and silver chlorate, bromate and iodate.

To arrive at either recommended or tentative solubilities, we generally appplied a statistical treatment similar to
that recommended by Cohen-Adad (3) based on the thermodynamic treatment of saturated solutions and their
equilibrated solid phases as discussed in the Introduction to the Solubility of Solids In Liquids found in this
volume. These thermodynamic treatments allow one to describe the polytherm for a binary system over the
complete range of ice as the solid phase to the melting point of the pure solute by the general expression

y = A
TIK + Bln(TIK) + C + D(TIK)

For convenience of the users, the solubilities can be extracted from the complex Y term in the above equation
with the simple computer programs (written in BASIC) listed in the Preface of IUPAC Solubility Data Series,
Vol. 30 (2). In several instances involving the solubility of a halate in the presence of a non-saturating
component such as a salt or an acid, the data were critically evaluated using a simple power series fitting
equation. Generally, data were evaluated when two or more independent studies were available, but there are a
few exceptions: e.g. in instances where comparisons were not possible due to differences in units and/or
temperature, and where the data were judged to result in averages with large standard deviations such as data
for the solubilities of various halates in several organic solvent systems.

We believe the literature search through 1987 is complete, and an incomplete survey of Chemical Abstracts was
made through the first half of 1988. In a few instances, relevant papers were not compiled as it was not
possible to obtain either reprints or other reproductions of the original publications. For example, we were
unable to obtain the papers in references (4) and (5).

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

The editors gratefully acknowledge the advice and comments from members and associates of IUPAC
Commission V.8, and in particular to Professors H.L. Clever, R. Cohen-Adad, J.W. Lorimer and C.L. Young.
We are also grateful to 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 Center at Emory University (1981-1982), and to Dr. Nobuyuki Tanaka (Professor Emeritus
of Tohoku University and President of Nippon Jimuki Co., Ltd.), Profs. H. Akaiwa (Gunma University) a'nd M.
Fujii (Niigata University) for their valuable comments and suggestions. This work was partially supported by a
Grant-in-Aid of Scientific Research from the Japan Association of Chemistry in 1979 and 1984.

Hiroshi Miyamoto, Niigata, Japan

Earl M. Woolley, Provo, UT, USA

Mark Salomon, Fort Monmouth, NJ, USA

December, 1989
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INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS

Nature of the Project

The Solubility Data Project (SDP) has as its aim a comprehensive search
of the literature for solubilities of gases, liquids, and solids in
liquids or solids. Data of suitable precision are compiled on data sheets
in a uniform format. The data for each system are evaluated, and where
data from different sources agree sufflclently, recommended values are
proposed. The evaluation sheets, recommended values, and compiled data
sheets are pUblished on consecutlve pages.

Definitions
A mixture (1, 2) describes a gaseous, liquid, or solid phase containing

more than one substance, when the substances are all treated in the same
way.

A solution (1, 2) describes a liquid or solid phase contalning more than
one substance, when for convenience one of the substances, which is called
the solvent, and may itself be a mixture, lS treated differently than the
other substances, which are called solutes. If the sum of the mole
fractlons of the solutes is small compared to unity, the solution is
called a dilute solution.

The solubility of a substance B is the relative proportlon of B (or a
substance related chemically to B) in a mixture WhlCh is saturated with
respect to solid B at a specified temperature and pressure. Saturated
implles the existence of equillbrium wlth respect to the processes of
dissolutlon and precipitation; the equllibrium may be stable or meta­
stable. The solubllity of a substance in metastable equllibrlum is
usually greater than that of the corresponding substance in stable
equliibrium. (Strictly speaking, lt is the actlvity of the substance in
metastable equllibrium that is greater.) Care must be taken to
distlnguish true metastability from supersaturatlon, where equilibrium
does not exist.

Either point of view, mixture or Solutlon, may be taken in describlng
solubillty. The two points of view find their expresslon in the
quantlties used as measures of solubllity and ln the reference states
used for definition of actlvities, activlty coefflcients and osmotic
coefficients.

The qualifylng phrase "substance related chemlcally to B" requires
comment. The composition of the saturated mixture (or solution) can be
described in terms of any sUltable set of thermodynamic components. Thus,
the solubility of a salt hydrate ln water lS usually given as the relative
proportlon of anhydrous salt in solution, rather than the relative
proportions of hydrated salt and water.

Quantities Used as Measures of Solubllity

1. Mole fraction of substance B, xB:

[1)

where ns is the amount of substance of s, and c is the number of distinct
substances present (often the number of thermodynamic components in the
system). Mole per cent of B is 100 xa.

2. Mass fraction of substance B, we:

, c ,
wa .. ma I r: rns

S'"l
[2)

where rns ' is the mass of substance s. Mass per cent is 100 wa. The
equivalent terms welght fraction and weight per cent are not used.

3. Solute mole (mass) fractlon of solute B (3, 4):

xs,B

ws,s

c·
mal 1: rns

S""'l

. c' .
mB I r: ms

S-=l

c'
xBI r: Xs

S""'l

x

[3 )

[3a)



The Solubility of Solids in Liquids xi

[4]

V:

[ 5]

The terms molarity

where the summation is over the solutes only. Por the solvent A, xS,A J

XA/(l - xA), wS,A ~ wA/(l - wA)' These quantities are called JAnecke
mole (mass) fractions in many papers.

4. Molal1ty of solute a (1, 2) in a solvent A:

rna ~ na/nA MA SI base units: mol kg- 1

where MA is the molar mass of the solvent.

5. Concentration of solute a (1, 2) in a solution of volume
cB ~ [B] ~ na/V 91 base un1ts: mol m- 3

The symbol cs is preferred to [a], but both are used.
and molar are not used.

Mole and mass fractions are appropr1ate to either the mixture or the
solution point of view. The other quantities are appropriate to the
solution point of view only. Conversions among these quantities can be
carried out using the equations given 1n Table 1-1 following this '
Introduction. Other useful quantities will be defined in the prefaces to
individual volumes or on specific data sheets.

In addition to the quantities defined above, the following are useful
in conversions between concentrations and other quantities.

6. Density: P .. m/V 91 base units: kg m- 3 [6]

7. Relative density: d: the ratio of the density of a mixture to the
density of a reference substance undef conditions WhlCh must be
specified for both (1). The symbol dt'Wlll be used for the denslty of a
mixture at toc, 1 bar divided by the aensity of water at t'oc, 1 bar. (In
some cases 1 atm ~ 101.325 kPa is used instead of 1 bar ~ 100 kPa.)

8. A note on nomenclature. The above definitions use the nomenclature
of the IUPAC Green Book (1), in which a solute is called B and a solvent A
In compilations and evaluations, the f1rst-named component (component 1)
is the solute, and the second (component 2 for a two-component system) is
the solvent. The reader should bear these distinctions in nomenclature in
mind when compar1ng nomenclature and theoretical equations given in this
Introduction with equations and nomenclature used on the evaluation and
compilation sheets.

Thermodynamics of Solubility

[7]RT ln (faxB) - ~B - ~B*

by

The principal aims of the Solubility Data Project are the tabulation
and evaluation of: (a) solubilities as defined above: (b) the nature of
the saturating phase. Thermodynamic analysls of solubility phenomena
has two aims: (a) to provide a rational basis for the construction of
functions to represent solubility data: (b) to enable thermodynamic
quantities to be extracted from solubility data. Both these are
diff1cult to achieve in many cases because of a lack of experimental or
theoretical information concerning activity coefficients. Where
thermodynamic quantit1es can be found, they are not evaluated critically,
Since this task would involve critical evaluation of a large body of
data that is not directly relevant to solUbility. The follOWing
1s an outline of the principal thermodynamic relations encountered in
discuss10ns of solUbility. For more extensive discussions and references,
see books on thermodynamics, e.g., (5-12).

ActiVity Coefficients (1)

(a) Mixtures. The actiVity coefficient fa of a substance a is given

Where ~a* is the chemical potential of pure a at the same temperature and
pressure. Por any substance a in the mixture,

lim fa u 1
XB~ 1

(8)

given by
( 9]

For any

actlvity coeffic1ent ~B is
(~a - RT ln ma)~

an infinitely dilute solution.

(b) Solutlons.

(1) Solute B. The molal

RT In(~BmB) ~ ~a ­
Where the superscr1pt ~ ind1cates
Solute a,

1 (10)



xii The Solubility of Solids in Liquids

ActiVity coefficients Ya connected with concentrations cS, and fx,s
(called the rational activity coefficient) connected with mole fractions
xa are defined in analogous ways. The relations among them are (1, 9),
where p* is the density of the pure solvent:

[13)

[ 12)

[111

(15)

+ EMsms)~a/p
a

B e Cv+Av-. the activity on the molality

[p + E(MA - Ms)cs1YB/P*
s

(p - l:Mscs)Ya/p*
s

_ 1)XB1/p J p*(l

~a

fH ~ (1' + MAEms)~B ~
s

(1 - Lxs)fx,B ~
s

YB J p*fx a[l + L(Ms/MA, s

For an electrolyte solute

scale is replaced by (9)

~amB ~ ~tVmavQv [14)

where v ~ v+ + V_, Q = (v+v+v_V_)l/V, and ~± is the mean ionic activity
coefficient on the molality scale. A similar relation holds for the
concentration activity, YBcB' For the mole fractional activity.

fx,BxB Q vf±vx±v

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

x+ : v+xa/[1 + E(va - 1)xs)r x_ = v_xa[l + E(va - l)xs) (16)
a a

where Vs is the sum of the stoichiometric coefficients for the ions in a
salt wlth mole fraction xS' Note that the mole fraction of solvent is now

(17)

so that
XA' + EVsxa J 1 [18)

a
The relatlons among the various mean ionic activity coefficients are:

ft ~ (1 + MAEvsms)~t = (p + E(vsMA - Ms)cs1Yt/p*
s s

(1 - Exs)f±
~± = 1 + E(V: - l)xs "" (p - ~SCs)Y±/P*

a

(19)

[20]

y± ""
p*[l + E(Ms/MA - l)xs]f±

a [21J

(il) Solvent. A:

The osmotIc coefficient, ; , of a solvent A is defined as (1):

; (#A* - #A)/RT MA Ems [22)
s

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

The rational osmotic coefficient, ;x' is deflned as (1):

;x ~ (#A - #A*)/RTlnxA = ;MA Ems/ln(l + MA Ems) [23)
s s

The activity, aA, or the activity coefficient, fA' is sometimes used
for the solvent rather than the osmotic coefficient. The activity
coefficient is defined relative to pure A, just as (or a mixture.

For a mixed solvent, the molar mass in the above equations is replaced
by the average molar massr i.e., for a two-component solvent With
components J, X, MA becomes

MA .. MJ + (MK - MJ)xv,K [24)

where xv,K is the solvent mole fraction of component K.
The osmotic coefficient is related directly to the vapor pressure, p.

of a solutlon in equilibrium with vapor containing A only by (12, p.306):

;MAEvsms : - In(p/PA*) + (VmA - BAA)(P - PA*)/RT [25]
a '

where PA*' Vm.A are the vapor pressure and molar volume of pure solvent
A, and BAA is the second vlrial coefficient of the vapor.



The Solubility of Solids in Liquids

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)1 see also
(11, 12). Consider a solid mixture containing c thermodynamic components
i. The Gibbs-Duhem equation for this mixture is:

xiii

c
E x"(S"dT - Vj'dp + dILj') ... ai- L J J

(26]

A liquid mixture in equilibrium with this solid phase contains c' thermo­
dynamic components i, where c' ) c. The Gibbs-Duhem equation for the
liquid mixtu~e is:

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

dlLi a (dILi)T,p - SidT + Vidp

[27 ].

[28]

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

The resulting equatlon is:
c • C Ie.

RT.E xi (dlnai)T p = E x· (H' - Hi')dT/T - r. X· (V' - Vi')dp (30]
J-l ' i=l 1 1 i':l 1 1

where
[31]

is the enthalpy of transfer of component i from the solid to the liquid
phase at a given temperature, pressure and composition, with Hi and Si
the partial molar enthalpy and entropy of component 1.

Use of the equations

and
-RT2(alnai/aT)X,p

RT( alna t/ap>x, '1'

[32]

[33]

where superscript 0 indicates an arbitrary reference state gives:

c ,
RT I: xi dlnai

i=l

where

dlnai .. (dlnai)T,p + (alnat/aT)x,p + (alnai/ap)X,T

(34]

[35]

The terms involving enthalpies and volumes in the solid phase can be
written as:

c " *.I: x t H t .. Hs
J"l

[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 applicatlons of eqn [37] (all with pressure held constant) will
be discussed below. Other cases will be discussed in individual
evaluations.

(a) Solubility as a functJon of temperature.

Consider a binary solid compound AnB in a single solvent A. There is
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no fundamental thermodynamic distinction between a binary compound of A
and B which dissociates completely or partially on melt1ng and a SOlld
mixture of A and Bt the binary compound can be regarded as a solid m1xtur~

of constant composition. Thus, With c ~ 2, XA' = n/(n + 1),
XB' = lien + 1), eqn [37) becomes:

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

where
[39)

is the molar enthalpy of melt1ng and dissoc1ation of pure SOlld AnB to
form A and B in their reference states. Integration between T and Tu ,
the melting point of the pure binary compound AnB, gives:

7'
- IAHABDd(l/R'r)

To

[40)

(1) Non-electrolytes
In eqn [32], introduce the pure liquids as reference states. Then,

using a simple first-order dependence of AHAB* on temperature, and
assuming that the activitity coefficients conform to those for d simple
mixture (6):

[41]

[42]

then, if w is independent of temperature, eqn [32] and [33] glve:

In{xB(l-xB)n} + In{ (1 +n~)lI+I} .. G(T)

[43]

where
G(T) .. _ {AHAB* ~ T*ACp *}{ ~ _ ~*}

+ ACRP* In(T/T*) - ~R{ XA
2

T
+ nXB

2
- (n n }+ 1)1'*

where ACp * is the change in molar heat capacity accompanying fusion plus
decomposition of the pure compound to pure liquid A and B at temperature
1'*, 1assumed here to be independent of temperature and composit10n), and
AHAB is the corresponding change in enthalpy at T .- T*. J::quat10n (42)
has the general form:

If the solid contains only component B, then n ~ 0 1n eqn [42] to [44).

If the infinite dilution reference state is used, then:

[45]

and [39] becomes

AHAB~ .. nHA* + HB~ -en + l)Hs * [46J

where AHAB~ 1S the enthalpy of melting and d1ssociation of SOlld compound
AnB to the infinitely dilute reference state of solute B in solvent A: HA*
and HB~ are the partial molar enthalpies of the solute and solvent at
infin1te dilution. Clearly, the integral of eqn [32) will have the same
form as eqn [35), with AHAB~ replacin8 AHAB*' ACp~ replacing ACp*, and
XA 2 - 1 replacing XA 2 in the last term.

See (5) and (11) for applications of these equations to experimental
data.

(li) Electrolytes

(a) Mole fraction scale

If the llquid phase is an aqueous electrolyte solution, and the
solid 1S a salt hydrate, the above treatment needs slight modlficat10n.
Using rational mean activity coefficients, eqn [34) becomes:
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l XBV(l - xa)n }
1n (1 + (v l}xal llfV

[47]

where superscript * indicates the pure salt hydrate. If it is assumed
that the activity coefflcients follow the same temperature dependence as
the right-hand side of eqn [47] (13-16), the thermochemical quantities on
the rlght-hand side of eqn [47] are not rigorous thermodynamic enthalpies
and heat capacities, but are apparent quantities only. Data on actlvity
coefficients (9) in concentrated solutions indicate that the terms
involving these quantlties are not negllgible, and their dependence on
temperature and composition along the solubllity-temperature curve is a
sUbJect of current research.

A slmilar equation (with v ~ 2 and without the heat capacity terms or
activity coefficients) has been used to fit solubility data for some'
MOH-HlO 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 20 systems in (14) and (15).
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:

(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 ~t and; are the mean activity
coefficient and the osmotic coefflcient, respectively. Use of the osmotic
coefficient for the activlty 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 ~ xa ~ 1), the molality in eqn (48] becomes infinite at xa
~ 1: use of eqn (48] is therefore confined to solutions SUfficiently
dilute that the molallty 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 actlvity and osmotic coefficients are not considered
explicitly, so that the enthalples and heat capacities are apparent
values, as explalned 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 enthalpies. Other phenomena which are related ultimately to the
stoichiometric activity coefficients and which complicate interpretation
include ion pairing, formation of complex lons, 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 lS constant:

#AnB* - #An B(sln) - n#A + #8 (49)

• (n#A* + v+#+m + v_#_m) + nRT 1nfAxA

+ vRT In(~tmtQ)

for a salt hydrate AnB which dissociates to water (A), and a salt (8), one
mole of which ionlzes to give v+ cations and v_ anions in a solution in
which other substances (ionized or not) may be present. If the saturated
solutlon is sufficiently dllute, fA -= xA 1, and the quantity Kg in

~am (v+#+m + v_#_m + n#A* - #AS*)

.. -RT ln Kg
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~ -vRT In(QY±mB) [50]
is called the solubility product of the salt. (It should be noted that it
is not customary to extend this definition to hydrated salts, but there is
no reason why they should be excluded.) Values of the solubillty product
are often given on mole fraction or concentration scales. In dilute
solutions, the theoretical behaviour of the activity coefficients as a
function of ionic strength is often sUfficiently well known that reliable
extrapolations to lnfinite dilution can be made, and values of Ks can be
determined. In more concentrated solutions, the same problems with
activity coefficients that were outlined in the section on variation of
solubility with temperature still occur. If these complications do not
arise, the solubility of a hydrate salt CvAv·nH20 in the presence of
other solutes is given by eqn [50] as

v In{mBlmB(O)} ~ -vln{y±/y±(O)} - n In{aAlaA(O)} [51]

where aA is the activity of water in the saturated solution, ma is the
molality of the salt in the saturated solution, and (0) indicates
absence of other solutes. Similar considerations hold for non­
electrolytes.

Consideration of complex mixed ligand eqUilibria in the solution phase
are also frequently of importance 1n the interpretation of solubility
equilibria. For nomenclature connected with these eqUilibria (and
solubility eqUilibria as well), see (19, 20).

The Solid Phase

The definition of solubility permits the occurrence of a single solid
phase which may be a pure anhydrous compound, a salt hydrate, a non­
stoichiometric compound, or a solid mixture (or SOlld solution, or
"mixed crystals"), and may be stable or metastable. As well, any
number of solid phases consistent w1th the requirements of the phase
rule may be present. Metastable solid phases are of Widespread
occurrence, and may appear as polymorphic (or allotropic) forms or
crystal solvates whose rate of transition to more stable forms is very
slow. Surface heterogene1ty may also give rise to metastability, either
when one solid precipitates on the surface of another, or if the size of
the solid particles is sufficiently small that surface effects become
important. In either case, the solid is not in stable equ1librium
with the solution. See (21) for the modern formulation of the effect of
particle size on solubility. The stability of a solid may also be
affected by the atmosphere in Wh1Ch the system is eqUilibrated.

Many of these phenomena require very careful, and often prolonged,
eqUilibration for their investigation and elimination. A very general
analytical method, the "wet residues" method of Schreinemakers (22),
is often used to investigate the composition of solid phases in
eqUilibrium with salt solutions. Th1S method has been reviewed in (23),
where [see also (24)] least-squares methods for evaluating the composition
of the solid phase from wet residue data (or initial composition data)
and solubilities are described. In principle, the same method can be used
With systems of other types. Many other techniques for examination of
solids, 1n particular X-ray, optical, and thermal analysis methods, are
used in conjunction with chemical analyses (including the wet residues
method) .

COMPILATIONS AND EVALUATIONS

The formats for the compilations and critical evaluations have been
standardized for all volumes. A brief description of the data sheets
has been given in the FOREWORD: additional explanation is 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
in the FOREWORD or which are not self-evident.

Components. Each component is listed according to IUPAC name, formula,
and Chemical Abstracts (CA) Registry Number. The formula is given either
in terms of the IUPAC or Hill (25) system and the choice of formula is
governed by what is usual for most current users: i.e., IUPAC for
inorganic compounds, and Hill system for organic compounds. Components
are ordered according to:

(a) saturating components:
(b) non-saturating components in alphanumerical order:
(c) solvents in alphanumerical order.
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The saturating components are arranged in order according to a
18-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

Slnce 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
Reglstry Numbers, again usually in the critical evaluation.

Ori8inal 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~cation, 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 addltional experlmental 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 lS 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 lS given below.

Components. See the description for the Compilations.

Evaluator. 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
solubillty as a function of the variables reported on all the
compilation sheets.

(c) Graphical summary. In addition to (b) above, graphical summaries
are often glven.

(d) Recommended values. Data are recommended if the results of at
least two lndependent groups are available and they are in good
agreemen~, and if the evaluator has no dOUbt as to the adequacy and
reliabllity of the applied experimental and computational procedures.
Data are consldered 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 experimental method as mildly undesirable but estimates that it should
cause only minor errors. Data are considered as doubtful if the
evaluator considers some aspect of the computational or experimental
method as undesirable but still considers the data to have some value
in those instances where the order of magnitude of the solubility is
needed. Data determined by an inadequate method or under ill-defined
conditions are rejected. However references to these data are included
in the evaluation together with a comment by the evaluator as to the
reason for their rejection.

(e) References. All pertinent references are given here. References
to those data which, by virtue of their poor precision, have been
rejected and not compiled are also listed in this section.

(f) Units. While the original data may be reported in the units
used by the investigators, the final recommended values are reported

in S.I. units (1, 28) when the data can be accurately converted.

References
1. Whiffen, D.H., ed., Manual of Symbols and Terminology for Physico­

chemical Quantities and Units. Pure Applied Chem. ~979, 51, No.1.
2. McGlashan, M.L. Physicochemical Quantities and Units. 2nd ed.

R~yal Institute of Chemistry. London. 197~.

3. Janecke, E. Z. Anorg. Chem. ~906, 51, 132.
4. Friedman, H.L. J. Chem. Phys. 1960 L 32, 1351.
5. Prigogine, I.; Defay, R. Chemical Thermodynamics. D.H. Everett,

transl. Longmans, Green. London, New York, Toronto. ~9S4.

6. Guggenheim, E.A. Thermodynamics. Noeth-Holland. Amsterdam.
1959. 4th ed.

7. Kirkwood, J.G.; Oppenheim, I. Chemical Thermodynamics. McGraw-Hill.
New York, Toronto, London. 1961.

8. Lewis, G.N.; Randall, M. (rev~itzer, K.S.; Brewer, L.).
Thermodynamics. McGraw Hill. New York, Toronto, London. 196~. 2nd. ed.

9. Robinson, R.A.; Stokes, R.H. Electrolyte Solutions. Butterworths.
London. 1959. 2nd ed.

10. Harned, H.S.; OWen, B.B. The Physical Chemistry of Electrolytic
Solutions. Reinhold. New York. 1958. 3rd ed.

11. Haase, R.; SchOnert, H. Solid-Liquid EqUilibrium. E.S. Halberstadt,
trans. Pergamon Press, London, 1969.

12. McGlashan, M.L. Chemical Thermodynamics. Academic Press. London. 1979.
13. Cohen-Adad, R.; Saugier, M.T.; Said, J. Rev. Chim. Miner. ~973,

10, 63!.
14. Counioux, J.-J.; Tenu, R. J. Chim. Phys. 1981, 78, 815.
15. Tenu, R.; Counioux, J.-J. J. Chim. Phys. ~98f, 78, 823.
16. Cohen-Adad, R. Pure Appl. Chem. 198~, 57, 255.
17. Williamson, A.T. Faraday Soc. Trans. ~944, 40, 421.
18. Siekierski, S.; Mioduski, T.; Salomon, M. Solubillty Data Series.

Vol. 13. Scandium, yttrium, Lanthanum and Lanthanide Nitrates.
Pergamon Press. 1983.

19. Marcus, X., ed. Pure Appl. Chem. ~969, 18, 459.
20. IUPAC Analytical Division. Proposed Symbols for Metal Complex Mixed

Liian~ Equilibria (Provisional). IUPAC Inf. Bull. 197~, No.3, 229.
21. Enustun, B.V.; Turkevich, J. J. Am. Chem. Soc. 1960, 82, 4502.
22. Schreinemakers. F.A.H. Z. Phys. Chem., Stoechiom-.--Verwandschaftsl.

1893, 11, 75.
23. Lorimer, J.W. Can. J. Chem. 1981, 59, 3076.
24. Lorimer, J.W. Can. J. Chem. 198~, 60, 1978.
25. Hill, E.A. J. Am. Chem. Soc. 1900, 22, 478.
26. IUPAC Commission on Atomic Weights: Pure Appl. Chem. 1981, 56, 653.
27. KU, H.H., p. 73; Eisenhart, C., p. 69; in Ku, H.H., ed. Precision

Measurement and Calibration. NBS Special Publication 300. Vol. 1.
Washington. ~969.

28. The International System of Units. Engl. transl. approved by the
BIPM of Le Systeme International d'Unites. H.M.S.O. London. 197Q.

September, 1986 R. Cohen-Adad,
Villeurbanne, Prance

J. W. Lorimer,
London, Ontario, Canada

M. Salomon,
Pair Haven, New Jersey, U.S.A.



The Solubility of Solids in Liquids

Table 1-1
Quantities Used as Measures of Solubility of Solute B

Conversion Table for Multicomponent Systems
Containing Solvent A and Solutes s

xix

mole fraction
xa =

mass fraction
wB =

molality
rna =

concentration
cs =

XB xB MA +
Maxa

MA)Xst(Ms -
s

wB lIMA + WfM~ - l/MA)Ws wBt lIss

mB +M& ~1 + S S
S s

cB MACa
Ms)cs MBcB/PP + t(MA -

s

ms

pWS/MS

CB

P = density of solution
MA, MS, Ms = molar masses of solvent, solute a, other solutes s
Formulas are given in forms suitable for rapid computation, all
calculations should be made using S1 base units.



COMPONENTS:

Copper (II) Chlorate
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1

(I) Copper chlorate; Cu(CIO:sh; [14721-21-2]

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

CRITICAL EVALUATION:

Hiroshi Miyamoto
Niigata University
Niigata. Japan

July 1987

There is only one reported publication on Cu(CIO:sh. and this deals with the binary Cu(CIOS)2-H20 system (I).
Meusser studied this binary system over the temperature range 248-344 K where the solid phases were ice and
Cu(CIO:sh·4H20. The temperature for the ice -+ Cu(CIOsh.4H20 transition was not given. nor could it be
determined by the evaluator since Meusser reported only two data points for the region where ice is the solid
phase (see the solubility polytherm on the next page). For the region where the solid phase is Cu(CIOs)2.4H20.
the evaluator fitted the data (the data point for 274.0 K was rejected) to the following smoothing equation:

where

Y,," -5~~~35_ 406.5856In(T IK) + 2295.506 + 0.7212596(T IK)

{
x·(l-x)r(v+r).·r}

Y -In
• rr(I+X)"r

[I]

(2)

In eq. [2]. X is the mole fraction solubility. r is the mole ratio H20:saIt in the solid phase. and v is the number
of ions produced upon dissolution (v .. 3 for Cu(CIOsh). The data point for 274.0 K was rejected because
Xob.d - Xealed exceeded 20'x where O'x is the standard error of estimate defined in the usual manner by

a. _ {L(X.Old - X,aj'd)}1/2
N-Nc

(3)

In eq. [3]. N is the number of data points and Nc is the number of constants adjusted in eq. [I]. Similary. O'y is
the standard error of estimate for the defined quantity Yx in eq. [2]. For the present data. O'y .. 0.040 and O'x ..
0.0056: tentative values of the solubilities in mole fraction and mol kg-1 units based on eq. [1] are given below
for the region where the solid phase is Cu(CIOsh.4H20. The polytherm for the entire system reported by
Meusser is given on the following page.

Table 1. Tentative Solubilities of Cu(CIOsh at Rounded Temperatures From Eq. [I]

T/K

243.2
253.2
263.2
273.2
283.2
293.2
298.2
303.2
313.2
318.2
323.2
333.2
343.2

mole fraction

X

0.0855
0.0958
0.1024
0.1070
0.1104
0.1140
0.1162
0.1188
0.1260
0.1311
0.1375
0.1568
0.1944

molality
m1/mol kg-1

5.26
5.89
6.33
6.65
6.89
7.14
7.30
7.48
8.01
8.38
8.85

10.32
13.51

continued....
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CRITICAL EVALUATION: (continued......)

Fig. I. Solubility Po1ytherm for the binary Cu(C10s)a-HaO system
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REFERENCE

I. Meusser, A. Ber. Dtsch. Chern. ~, 36, 1414.



COMPONENTS:

Copper (II) Chlorate

ORIGINAL MEASUREMENTS:

3

(I) Copper chlorate; Cu(CIOsh; [14721-21-2]

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

VARIABLES:

T/K =242 - 344

EXPERIMENTAL VALUES:

Meusser, A.

Ber. Dtsch. Chem. Ges. l.2.Q2., 35, 1414-24.

PREPARED BY:

H. Miyamoto and E.M. Woolley

solubility of Cu(CIOsh

mass % mol/IOO mol H2O mol kg- 1 nature of the
t/°C (author) (compilers) (compilers) solid phase

-25 39.14 5,03 2.79 ice
-12 30.53 3.44 1.91 ice

-31 54.59 9.40 5.22 Cu(CIOsh·4H20
-21 57.12 10.41 5.78 "

0.8 58.51 11.02 6.12 "
18 62.17 12.85 7.13 "
45 66.17 15.29 8.49 "
59.6 69.42 17.75 9.85 "
71 76.90 26.02 14.45 "

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Cu(CIOsh·4H20 and water were placed in a test tube
and shaken for one hour. Aliquots of saturated
solution were withdrawn with a pipet, and the Cu

Content determined gravimetrically as CU2S. Analysis
of the solid phase gave the following:

76.90 mass % Cu(CIOS)2 and 23.10 mass % H20.

'fhis gives a mole ratio of H20 to Cu(ClOsh of 3.84
Which is slighly less than the theoretical value of 4.0.

SOURCE AND PURITY OF MATERIALS:

Pure Cu(CIOsh·4H20 was recrystallized. 1.6576 g
analyzed for Cu gave 0.4316 g CU2S which corresponds
to a hydrate about I % lower than the tetrahydrate.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(I) Copper iodate; Cu(IOsh: [13454-89-2]

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

CRITICAL EVALUATION:

Copper (II) Iodate

EVALUATORS:

H. Miyamoto and E. M. Woolley
Departments of Chemistry
Niigata and Brigham Young Universities
Niigata Japan, and Provo, UT, USA
July, 1987

THE BINARY SYSTEM

Data for the solubility of copper iodate in water have been reported in 13 publications (1-13). All publications
are based on chemical analyses of saturated solutions with the exception of the work by Spencer (I) who

evaluated the solubility product K,D based on e.m.f. measurements on cells containing CUS04 or KIOs. The
paper by Vinogradov et al. (12) determined the solubility by analysis of copper (EDTA titration) whereas all
other papers determined solubilities by iodometric titration of iodate. The compilers calculated the solubility
based on Spencer's calculated K,D' Although the solubility at 298.2 K reported by Lloyd et al. (4) may be the
average of 17 independent determinations, this was not specified in the original publication and we therefore
treat this value as a single measurement. Similary, the three publications by Nair et al. (7, 8, 10) all report the
same solubility value at 298.2 K, and the evaluators assume that this solubility was only measured once in the
first publication (7). Solubilities in multicomponent systems (13-19) will be be considered below.

The extent of hydration of CU(IOsh is subject to some uncertainty. The synthetic material prepared by
metathesis between copper salts and iodic acid or alkali metal iodates has long been considered to the the
monohydrate Cu(IOsh·H20 (20). In 1940, Berman and Wolfe (21) reported that the naturally occuring mineral
bellingerite found in Chuquicamata, Chile was 3Cu(IOsh.2H20. In 1972 Nassau and Shiever (22) reported that
the material usually designated as Cu(IOsh·H20 was in fact identical to the mineral bellingerite. On the basis
of X-ray analysis, Gamsjllger et al. (17) reported that the synthetic material was 3Cu(I0sh·2H20, but also based
on X-ray analysis as well as infrared and thermogravimetric analyses, Vinogradov et al. (12) reported that the

synthetic material was the monohydrate. The early work of Spencer (I) reported that "air dried" synthetic
copper iodate analyzed as CU(IOsh.0.985H20. Ramette has also published two different versions of this solid
material: in (15) Ramette and Broman reported the synthetic material to be the monohydrate whereas in (19),

Ramette and Fan reported that heating to 300DC "suggested" an original stoichiometry of 3Cu(IOsh·2H20. At
the present time the evaluators do not believe that it possible to specify the exact nature of the solid phase of
the stable synthetic copper iodate hydrate: we will however assume it to be the monohydrate.

A summary of the experimental solubility data for the binary system is given in Table I.

Table 1. Experimental solubilities in the binary Cu(IOsh-H20 system.

T/K IOSC1/mol dm-s 10sml/mol kg-1 reference

293.2 3.21 13

298.2 3.245 3

" 3.26 6

" 3.30 5

" 3.34 4

" 3.44 13

" 3.47 9

" 3.533 7,8, 10

" 3.58 II

" 3.693' 2

" 4.2' I

303.2 3.65 13

" 3.754 7, 8, 10

308.2 3.956 7,8

313.2 4.101 7, 8

318.2 4.633 7,8

" 5.484 10

323.2 5.33 12

'Rejected values, see text.
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The solubility data given in Table I were fitted by a relative least squares method to the following empirical
equation:

In( 103
c1

) _ 6409.531 _ 16~~~1.8 - 1122.8681n(T/K) + 1.871977(T/K)
mol dm- 3

where u .. 0.098. Based on the standard error of estimate u, two data points were rejec~'ld on the basis that
cabld - cealed> 2u (see Table 1). From the smoothing equation, the following recommended and tentative
solubilities were calculated for rounded temperatures.

Table 2. Recommended and tentative solubilities of Cu(IOsh in water

293.2 3.19
298.2 3.42a

303.2 3.66
308.2 3.91
313.2 4.21
318.2 4.58
323.2 5.05

a Recommended value.

TERNARY SYSTEMS

Vinogradov et al. (12) were the only investigators to study a three-component system with two saturating
components (Cu(lOsh-KBrOs-H20). All other studies on ternary systems involve Cu(IOsh as the only
saturating component.

Solublllty of copper Iodate In aqueous solutions of lithium salts.
Fedorov et al. (11) reported solubilities of copper iodate in aqueous solutions of LiCI04 and LiNOs at
concentrations up to 4 mol dm-s. Their data appear to be somewhat higher than those of other authors who
studied Cu(IOsh solubilities in other salt solutions, and we conclude that there is some unknown source of error,
perhaps resulting from an error in the stoichiometry of the iodometric reactions. It is difficult to determine if
there are any other possible systematic errors in the experimental method.

Solublllty of copper Iodate In aqueous solutions of potassium chloride.
There are three independent studies of the solubility of Cu(IOsh in aqueous KCI solutions at 298.2 K (2, 3, 5),
and these results are summarized graphically in Fig. I. In this figure curve (a) is the extension of curve (b).

Keefer's data are based on mol kg- 1 units (curve (d» whereas all other data are based on mol dm-s. The results
of Peterson et al. (2) are systematically higher than those of Keefer (3) and Monk (5) by about 12 % and 10 %,
respectively. While the source of the error in Peterson's work is difficult to determine, perhaps they too failed
to properly account for the stoichiometry of their iodometric titrations. They do state that their analytical
results were independent of Cu++ concentration which is somewhat surprising under their experimental
conditions. The more reliable solubility data appear to be those of Keefer and Monk which are designated as
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tentative solubilities. and the data of Peterson et al. are rejected. A summary of the solubility of Cu(IOs): in

aqueous KCI solutions is given in Table 3 below.

KCI concn
mol dm-s

Table 3. Solubility of Cu(IOs): in aqueous KCI solutions at 298.2 K.

Cu(IOsh KCI conen Cu(IOsh
mmol dm-s ref mol kg-1 mmol kg- 1 ref

0.0005
0.0010
0.0050

0.0100
0.01309

0.02618
0.03927
0.0500

0.1000
0.5000
1.0000

2.0000
3.0000

3.724
3.725

3.825

3.992
3.65

3.89
4.10
4.667

5.238
7.689
9.615

13.072
15.820

2
2
2
2
5

5
5
2
2
2
2
2
2

0.0501
0.01002

0.02005

0.03511
0.05017

0.07529
0.1005

3.398
3.517

3.730

3.975
4.166

4.453
4.694

3
3
3
3
3
3
3

Figure 1. Solubility of CU(IOsh in aqueous KCI solutions at 298.2 K
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Solublllty In other salt solutions. The sOlubility of Cu(IOsb in aqueous salt solutions generally increases as the
added salt concentration increases. There are two studies of the solubility of CU(IOsb in aqueous sulfate
solutions (1, 2), and the results of Spencer should probably be rejected as discussed above. The results of
Petersen and Meyers (2) for CU(IOsb solubilities in solutions of K2S04, MgS04 or MgCI2 are designated as
tentative. Similarly, the data of Ramette and Fan for the solubility of Cu(IOsb in aqueous Cu(CI04b solutions
are designated as tentative values since there are no other publications available for comparisons.

Solublllty oC Cu(IOsh In aqueous acid solutions.
Monk (5) measured the solubility of Cu(IOsb in aqueous HCI solutions and found that the solubility increases as
the HCI concentration increases. This author also determined the ion pair dissociation constant Kd for CuCI+.

Ramette (14) reported the solubility of Cu(IOsb in 1.00 mol dm's HCI04, and although the temperature was not
stated, it probably was 298.2 K by comparison with the data for the identical system studied later by Marchall
and Blanchard (16). The excellent agreement between these two studies, 0.01225 mol dm's (14) and 0.01208 mol
dm'S (16) allows the evaluators to give a recommended solubility for Cu(IOsb in 1.00 mol dm's HCI04 solution
of 0.0121 5 mol dm's with a 95 % confidence interval of 0.0001 2 based on the five independent measurements
reported by these authors. The solubility of Cu(IOsb in 1.000 mol dm-s HCI04 solutions at 308.2 K and 323.2

K are designated as tentative solubilities.

Ramette and Broman (IS) reported the solubility of Cu(IOsb in aqueous solutions containing 1.0 x 10-4 mol
dm's HCI04, the stated purpose of this small acid concentration being the supression of hydrolysis. Other
researchers have not reported complications due to hydrolysis of CU(IOsb. For these low acid concentrations,
Ramette and Broman computed thermodynamic solubility products for Cu(IOsb from which they calculated
Gibbs energies, enthalpies and entropies.

OTHER MULTICOMPONENT SYSTEMS

Solublllties In solutions containing HCI04 and an alkali metal perchlorate.
The data for the solubility of Cu(IOsb in HCI04 solutions containing either LiCI04 or NaCI04 where the ionic
strength is constant at 1.000 mol dm's are summarized in Table 4. Note that we assume that the data of
Ramette (14) are for 298.2 K as discussed above. All three studies (14, 16 and 17) found that the solubility data

could be fitted to the following equation:

[I]

In this equation, the constant a is associated with (KIO)1/2 and the constant b is associated with (K IO)1/2/K.

Where K. is the acid dissociation constant (the concentration constant) for HIOs. The use of the above equation
implies the assumption that activity coefficients do not vary with solution composition at constant ionic
strength, but this might not be strictly correct since the solubilities in NaCI04 are consistently higher then they
are in LiCI04 solutions. Two recommended solubilities at 298.2 K determined by the evaluators from the data
are given in Table 4. Finally, it is noted that Gamsj11ger et al. (17) computed Gibbs enthalpies and entropies

from their Klo data.

Solublllties In solutions containIng aliphatic monocarboxyllc acids.
Lloyd et al. (4) determined the solubility of Cu(IOsb at 298.15 K in dilute solutions containing formic, acetic,
propanoic, butanoic, 2-methylpropanoic, pentanoic, 3-methylbutanoic, 2,2-dimethylpropanoic, and hexanoic
acids, each partially neutralized with NaOH. The enhanced solubilities was accounted for the the following
reaction

Cu" + RCOO' ~ Cu(RCOO)' [2]
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Table 4. Solubility of CU(I03)2 in H20 solutions containing HCI04 and an alkali metal perchlorate (eq. [I])
(ionic strength constant at 1.000 mol dm.3)a.

salt T/K 104a losb 104uy ref

274.2 6.6 1.08 -- 17
288.2 7.9 1.56 -- 17
298.2 9.1 1.84 -- 16
298.2 8.7 1.87 0.08 14
298.2 8.9 1.86 0.1 recommended
308.2 10.3 2.3 -- 17

298.2 10.8 1.7 0.8 14
298.2 9.8 1.7 0.4 16
298.2 10.0 1.7 1.0 recommended
308.2 12.0 2.3 0.4 16
323.2 14.0 2.5 0.2 16

a Constants from eq. [I] where a is identified with (K.o)l/2 and b is identified with (K.o)1/2/Ka. Recommended

data determined by the evaluators.

Solublllty In Phenylethanolc acId.
Lloyd et al. (4) have also measured the solubility of Cu(IOsh at 298.IS K in dilute aqueous phenylacetic acid,
partially neutralized with NaOH. The enhanced solubility was accounted for via eq. [I] above.

Solublllties In solutions containing halogen-substituted aliphatic carboxylic acids.
Lloyd et al. (4) reported the solubility of Cu(IOsh at 298.IS K in dilute aqueous solutions of containing
chloroacetic acid, trichloroacetic acid, bromoacetic acid, 2-bromobutanoic acid, and 3-iodopropanoic acid, each
partially neutralized with NaOH. The enhanced solubilities was accounted for with eq. [I]. All values reported
in (4) are designated as tentative solubilities as they are no other publications available for comparisons.

Solublllties In sodium hydroxycarboxylates.
Evans and Monk (6) reported the solubility of Cu(IOsh in aqueous sodium hydroxyethanoate and in sodium
2-hydroxypropanoate solutions at 298.IS K. Standard state dissociation constants were reported for the two
equilibria

Cu(Xh(aq) H Cu" + 2X·

[3]

[4]

where X· represents the hydroxycarboxylate ion. Values for the above equilibrium constants are given in the
compilations, and all solubility data are designated as tentative values.

Solublllties In hydroxy-substituted carboxylic acids.
Data are available for the solubility of Cu(lOsh in dilute aqueous buffered solutions of NaOH and:
DL-2-hydroxypropanoic acid at 298.IS K (4), and at 298.2, 303.2, 313.2 and 318.2 K (7); 2-hydroxyacetic acid
at 298.15 K (4) and at 298.2, 303.2, 308.2, 313.2 and 318.2 K (18); and DL-hydroxysuccinic acid at 298.2, 303.2
and 318.2 K (10). Lloyd et al. (4) treated their solubility data in terms of equilibrium [I] as given above.
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Das et al. (10) treated their data for 2-hydroxyacetic acid solutions in a similar manner, but they also calculated
enthaply and entropy values for the reverse of reaction [2]. For DL-2-hydroxysuccinic acid solutions, Das et al.
(10) also found evidence for the reaction

Cu" + "ORCOO· <=) Cu(ORCOO) [5]

In computing Gibbs functions for this equilibrium, Das et al. accounted for activity coefficients and for the
formation of the ion pairs CuIOs" and NaIOs. Ghosh and Nair (7) analyzed their data for DL-2-hydrox­
ypropanoic acid solutions in terms of reactions [2] and [6].

Cu(RCOO)' + RCOO" <=) CU(RCOOh [6]

The average values of log KdO for the reverse of reaction [2] at 298.2 K for hydroxyacetic acid solutions are
-3.05 (0" 0.05) from Das et al. (10), and -2.91 (0" 0.04) from Lloyd et al. (4). The value from Das et al. is
based on seven measurements while the value from Lloyd et al. is based on three measurements. Because the
exact [NaOH]/[C2H.Os] ratio is different in these two papers, slightly different expressions were used for the
activity coefficient, and becuase slightly different values for ion pairing constants for CuIOs" and NaIOs were
(probably) used, it is not possible to make direct comparisons and suggest recommended or tentative values for
these solubility data. Similarly for DL-2-hydroxypropanoic acid solutions, it is not possible to compare the two
sets of solubility data from (4) and (7). For the reverse of reaction [2] at 298.2 K, Lloyd et al. reported log Kdo

.. -2.94 (0 .. 0.06) based on three measurements, and Ghosh and Nair (7) reported log Kdo .. -2.36 (0 .. 0.07)
based on six measurements. However Ghosh and Nair's value of Kdo includes the effect of the equilibrium
given by reaction [6] above. In view of these difficulties in comparing the solubility data, all results for the
solubility of Cu(IOsh in hydroxy-substituted carboxylic acid solutions are designated as tentative values.

Solubllities In dlcarboxyllc acids.
Ghosh and Nair (8) reported solubility data for Cu(IOsh in aqueous mixtures of NaOH with potassium hydrogen
phthalate and with malonic acid from 298.2 K to 318.2 K. The increase in the solubility of Cu(IOsh was
attributed to reactions [2] and [6], and thermodynamic equilibrium constants and Gibbs energies were computed.
These solubility data are designated as tentative values.

Solubilities In amino acid solutions.
Keefer (3) measured the solubility of Cu(IOsh in aqueous glycine and in aqueous DL-alanine solutions, and
Monk (5) studied the same systems with additions of either HCI or NaOH. Keefer analyzed his solubility data
in terms of the following equilibria

HAA + Cu" <=) Cu(AA)' + H'

2H AA + Cu" <=) Cu(AAh + 2H'

HAA + Cu" <=) Cu(HAA)"

[7]

[8]

[9]

Where HAA is the neutral amino acid. Values of these equilibrium constants are given in the compilations, and
all solubility data are designated as tentative values. Since Keefer studied three component systems and Monk
studied four component systems, direct comparisions of the solubility data are not possible. Monk (5) studied
the solubility of Cu(IOsh at 298.2 K in aqueous glycine, glycylglycine, and DL-alanine with either HCI or

NaOH, and attributed the observed increase in solubility to the equilibria given in reactions [2] and [6]. The
dissociation constants for these equilibria are given in the compilations, and all of Monk's solubility data are

designated as tentative values.
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Solubl1ltles In mIxtures or water and an organic solvent.

Miyamoto (9) and Miyamoto, Yamamoto and Maruyama (13) reported the solubility of Cu(IOsh in
tetrahydrofuran-water and N,N-dimethylformamide-water mixtures. In both systems, the logarithm of the the
Cu(IOsh solubility decreases almost linearly with the reciprocal of the dielectric constant of the solvent. These
solubilities are designated as tentative.
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Solubility data for Cu(IOsh in deuterium oxide have been reported in two publications (I, 2). Ramette and
Broman (I) reported the solubility of Cu(IOsh in 99.5 % D20 containing I x 10-4 mol dm-S HCI04 and LiCI04
from 0 to .100 mol dm-s. Using the Debye-Hllckel extended equation, these authors computed thermodynamic
solubility products for the three experimental temperatures of 287.9 K, 298.2 K, and 308.2 K. These solubility
products were used in the calculations of Gibbs energies.

Gamsjllger et a!. (2) measured the solubility of CU(IOS)2 in 99.8+ % D20 containing DCI04 and LiCl04 over the
temperature range of 274.2 K to 308.2 K. DCl04 and LiCl04 were used to maintain a constant ionic strength of
I mol kg-t. The solubility data were reported graphically, and only concentration solubility products were
given. The compilers used these Kia values and equation [I] above to compute the solubilities.

All solubility data in (I) and (2) are designated as tentative values.
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The solubility of Cu(IOs)2 in pure water at 250C was given as:

batch solubility log Klo& KIOb
mol dm-s molS dm-9

I 0.00330 -7.1325 7.37 x 10-7

2 0.00333 -7.131l b 7.39 x 10-7

3 0.00337C ---- -----

&KIo was calculated by the authors from

log Klo .. [Cu2+][IOs-]2 - 3[11/2/(1 + 11/2) - 0.21]

where I is the ionic strength and where formation of the species CulOs+ and HIOs is taken into account by
using the following values for the ion pair dissociation constants: Kd(CuIOs+) .. 0.15 and Kd(HIOs) .. 0.165.
Activity coefficients were estimated from the equation

log y& .. -(z2/2)[11/2/(1 + 11/ 2) - 0.21]

where z is the ionic charge of the species.

bCalculated by the compilers.

cThis third solubility value is asserted to be suspect by the authors.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method was used, and details are
given in ref. (I). The solvent was allowed to flow
through the saturator sufficiently slowly for equilibri­
um to be established. The saturated solutions were
made acidic with dilute acetic acid, and a large excess
of solid KI was added. The resulting mixture was
titrated to determine iodate content with Na2S20S
solution that had been standardized with Analytical
Reagent KIOs.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh crystals were prepared by allowing dilute
solutions of analytical grade CuSO. and KIOs to drop
slowly into a large volume of hot water. The very fine
crystals were washed out insofar as possible.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:
(I) Wise, W.C.A.; Davies. C.W. J. Chern. Soc. .l.2.lll..
273.
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The solubility of Cu(IOsh in pure water at 25aC was given as:

solubility solubility solubility
mol drn-s mol dm-s mol dm-S

0.00333 0.00333 0.00333
0.00336 0.00333 0.00333
0.00333 0.00333 0.00333
0.00336 0.00336 0.00333
0.00333 0.00334 0.00333
0.00334 0.00333

Accounting for the dissociation of the ion pair Cu(IOs)+ using Kd .. 0.15 mol dm-s (assumed value as for the Ca
complex reported in Davies, C.W. J. Chern. Soc• .l.2.lQ., 2410 and l.2ll, 271), the authors calculated the
thermodynamic solubility product froma

log Kia" [Cu2+][IOs-P - 310g (AI1/2/(1 + 11/2) - 0.2AI}

where I is the ionic strength. At zero ionic strength the authors reported log Kia" -7.1210 (Le. Kia" 7.57 x
10-S mols dm-9).

aln the original paper, the Debye-Huckel constant A was omitted from this equation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method used as in (I) and modified
in (2). A bulb containing the solvent solution was
attached to a column containing CU(IOS)2' and the
solution aUowed to flow through the column at a rate
sufficient to insure saturation (I). The modification (2)
was to connect the column to a second parallel arm in
which the saturated solution was collected. The entire
apparatus was thermostated. A portion of the saturated
solution was run through the saturating column a
second time. The iodate concentrations of the saturat­
ed solutions were determined volumetrically by using
Na2S20s solution previously standardized with KIOs.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh crystals were prepared by allowing concen­
trated solutions of CuSO, and KIOs to drip slowly into
nearly boiling water. The product was ground and the
"fines" washed out.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.03 K.

REFERENCES:
(I) Bronsted, N.J.; La Mer, V.K. J. Am. Chern. Soc.
~,46, 555.
(2) Money, R.W.; Davies, C.W. J. Chern. Soc. llli.
400.
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LiNOs concn
mol dm-s

o
0.01
0.05
0.10
0.25
0.40
0.50
1.00
2.00
3.00
4.00

Cu(IOsh solubility
mol dm-s

0.00358
0.00400
0.00458
0.00492
0.00495
0.00645
0.00666
0.00745
0.00830
0.00854
0.00850

LiCI04 concn
mol dm-s

o
O.oI
0.05
0.10
0.25
0.40
0.50
1.00
2.00
3.00
4.00

CU(IOsh solubility
mol dm-s

0.00358
0.00400
0.00454
0.00485
0.00547
0.00575
0.00585
0.00580
0.00530
0.00440
0.00342

The solubility data were fitted to the equation log K.o .. AIl/2/(l + Bal l / 2) .. log K.oo - bI where the constants
a and b were determined empirically. The results of these calculations are: for LiNOs solutions, a .. 0.36 nm, II
.. 0.1 dms mol- l and log K.oO .. -7.05; for LiCI04 solutions, a .. 0.36 nm, b .. 0.39 dms mol- l and log K.oo co

-7.06.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The experimental method used was similar to that
described in (I). Equilibrium required 4-6 hours, and
the solubilities were determined by iodometric titration
with amperometric end point detection.

Each solubility value given in the data table above is
the mean of 3-4 determinations.

SOURCE AND PURITY OF MATERIALS:

The source and purities of materials were not given.
The authors state that the solid phase is Cu(l0Sh·H20.

ESTIMATED ERROR:

Soly: reproducibility within 2-3 %.
Temp: nothing specified.

REFERENCES:

(I) Fedorov, V.A.; Shmyl'ko, 1.1.; Robov, A.M.; Shi­
maeya, L.S.; Kukhtina, V.A.; Mironov, V.E. Zh.
Neorg. Khlm. .l.2.U, 18, 1274.



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]

(2) Potassium chloride; KCI; [7447-40-7]

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

VARIABLES:
Concentration of KCI
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Peterson, B.H.; Meyers, E.L.

J. Am. Chern. Soc.l2lQ, 52, 4853-7.
Proc. Iowa Acad. Sci. ill,Q, 37, 223-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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The solubility of Cu(IOsh in aqueous KCI solutions at 250C was given as:

ionic strength KCI concna solubility

mol dm-s mol dm-s mol dm-S

0.01108 0.0 0.003693b

0.Ql167 0.0005 0.003724
0.01217 0.0010 0.003725
0.01647 0.0050 0.003825
0.02198 0.0100 0.003992
0.06400 0.0500 0.004667
0.11571 0.1000 0.005238
0.52306 0.5000 0.007689
1.02884 1.0000 0.009615
2.03922 2.0000 0.013072
3.04746 3.0000 0.015820

aCalculated by the compilers from [KCI] .. (ionic strength) - 3(solubility).

bCompilers calculate Klo .. 2.0 X 10-7 mols dm-9 from this data point.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

5 g Cu(IOsh.H20 were added to 250 cmS of KCI
SOlution in Pyrex Erlenmeyer flasks fitted with stoppers
through which a stirring rod extended. The flasks
were thermostatted and gently agitated for 5 d, and
then allowed to stand for 12 h. Solutions were
analyzed for lOs- by addition of KI and H2S04
followed by titration with 0.05 mol dm-s Na2S20S
which was previously standardized with standard KIOs
solution. Reproducibility in the presence of varying
amounts of Cu2+ was within 0.1 %.

SOURCE AND PURITY OF MATERIALS:

Cu(lOsh·H20 prepared from purified CUS04 and KIOs
solutions by dropwise addition into a large volume of
doubly distilled water kept at 600C and constantly
stirred. The ppt was washed several times by decanta­
tion, and was sedimented in a tall cylinder: all particles
that did not settle were siphoned off. The ppt was
then filtered and dried over CaCI2. and analyzed.

KCI was recrystallized and dried.

ESTIMATED ERROR:
Soly: precision ± 0.1 %.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Copper iodate; Cu(IOsb ; [13454-89-2)

(2) Potassium chloride; KCI; [7447-40~7]

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

VARIABLES:
Concentration of KCI
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Keefer, R.M.

J. Am. Chern. Soc. ~, 70, 476~9.

PREPARED BY:

H. Miyamoto

The solubility (S) of Cu(IOsb in aqueous KCI solutions at 250C was given as:

KCl concn solubility solubility
(experimental) (calculated)

mol kg-1 mol kg-1 mol kg-1

0.0 0.003245 0.003243
0.00501 0.003398 0.003396
0.01002 0.003517 0.003521
0.02005 0.003730 0.003730
0.03511 0.003975 0.003969
0.05017 0.004166 0.004166
0.07529 0.004453 0.004454
0.1005 0.004694 0.004697

The author fitted the solubilities (S) to the following equation:

log (4SS) .. -7.1353 + 3.036 11/2/(1 + 1.08 11/ 2)

where I is the ionic strength, [KCl] + 3(S). From the experimental solubility in pure water the compiler
calculates Klo .. 1.36 X 10-7 molS kg-S, and from the above equation the compiler calculates Klo = 7.32 X 10-8

molS kg-So

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method as in (I). KCl solutions prepared from
distilled water using calibrated volumetric apparatus.
Excess air-dried copper iodate placed in glass-stopperd
Pyrex flasks and the KCl solutions added. The flasks
were placed in a thermostat at 250C and rotated for at
least 12 h. By applying pressure, samples of saturated
solution were removed with a pipet fitted with an
asbestos filter. Solubilities were determined by iodo­
metric titration modified for the presence of Cu2+

using the method of Foote and Vance (2).

SOURCE AND PURITY OF MATERIALS:

Cu(IOsb prepared by adding equal volumes of 0.2 mol
kg-1 KIOs and 0.1 mol kg- 1 CUS04 solutions to a large
volume of water at 600C. The ppt was filtered and
stored under water overnight. The product was
sedirnented several times and the smaller particles were
discarded. After drying for 2 h at 250-2700C, the
dried copper iodate was analyzed iodometrically and
the purity was reported as 100.1 %.

ESTIMATED ERROR:
Soly: duplicates agreed to ± 0.2 %.
Temp: precision ± 0.02 K.

REFERENCES:
(I) Keefer. R.M.; Reiber, H.G.; Bisson, C.S. J. Am.
Chern. Soc. !.2iQ. 62, 295 I.

(2) Foote, H.W.; Vance. J.E. Ind. Eng. Chern. Anal.
Ed. ill.2. 8, 119.



COMPONENTS:
(I) Copper iodate; Cu(lOsh ; [13454-89-2]
(2) Potassium chloride; KCI; [7447-40-7]

or
(2) Hydrogen chloride; HCI; [7647-01-0]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of KCI or HCI
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Monk, C.B.

Trans. Faraday Soc. l2ll, 47, 285-91.

PREPARED BY:

E.M. Woolley and H. Miyamoto
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The solubility of Cu(IOsh in aqueous KCI or HCI solution at 250C was given as:

KCI or HCI concn solubility Kd(CuCI+)a
mol dm-s mol dm-s mol dm-s

(KCI) 0.0 0.00330 ----
01 0.01309 0.00365 0.31
01 0.02618 0.00389 0.43
01 0.03927 0.00410 0.35

(HCI) 0.03906 0.00445 0.53
01 0.08139 0.00535 0.37

aThe dissociation constant for CuCI+ was calculated using the following literature values for dissociation
constants of other ion pair species: Kd(HIOs) .. 0.165, Kd(KIOs) .. 2.0. For CulOs+, the dissociation constant
was estimated as 0.15.

Activity coefficients were estimated from the equation

log y... _(z2/2)[ll/2/(1 + 11/ 2) - 0.21]

where I is the ionic strength and z is the ionic charge of the species. Note that the Debye-Huckel A constant is
missing from this equation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method was used, and details are
given in ref. (I). The solvent was allowed to flow
through the saturator sufficiently slowly for equilibri­
um to be established. The saturated solutions were
made acidic with dilute acetic acid, and a large excess
of solid KI was added. The resulting mixture was
titrated to determine iodate content with Na2S20S
SOlution that had been standardized with Analytical
Reagent KIOs.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh crystals were prepared by allowing dilute
solutions of analytical grade CUS04 and KlOs to drop
slowly into a large volume of hot water. The very fine
crystals were washed out insofar as possible.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:

(I) Wise, W.C.A.; Davies, C.W. J. Chern. Soc. ~.
273.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)

(2) Potassium iodate; KIOs; [7758-05-6]

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

VARIABLES:
Composition
T/K .. 323

EXPERIMENTAL DATA:

KIOs compositiona
mass % mol kg-1 mol %

11.76 0.623 1.109

9.81 0.508 0.907
9.66 0.500 0.892

9.24 0.476 0.850
7.59 0.384 0.687
5.50 0.272 0.488
4.26 0.208 0.373
3.10 0.149 0.269

2.74 0.132 0.237
2.36 0.113 0.203

1.12 0.053 0.095
---- ----- -----

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Vinogradov, E.E.; Karataeva, I.M.; Lepeshkov, I.N.

Zh. Neorg. Khlm• .l212, 24, 1375-7: Russ. J. Inorg.
Chem. (Engl Transl.) .l212, 24, 762-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley

nature of the
Cu(JOsh compositiona solid phaseb

mass % 104mol kg-1 mole %

----- --- ------- A

0.007 1.9 0.00034 A+C
oms 4.0 0.00072 A+C

0.025 6.7 0.00119 C
0.030 7.9 0.00141 C
O.os5 14.1 0.00253 C
0.013 3.3 0.00059 C
0.015 3.7 0.00067 C

0.019 4.7 0.00085 B+C
0.012 3.0 0.00053 B+C

0.020 4.9 0.00088 B
0.220 53.3 0.00961 B

aMolalities and mol % solubilities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Equilibrium reached in about one
month. The copper content of the saturated solutions
was determined by EDTA titration in strong alkaline
medium using methyl thymol blue indicator. Potassium
was determined gravimetrically by pptn with sodium
tetraphenylborate. The solid phases were investigated
by thermogravimetry, X-ray diffraction, and infrared
methods.

COMMENTS AND/OR ADDITIONAL DATA:

Using the activity coefficient relationship

log yj; .. -(z2/2)ll/2/(1 + 11/ 2)

the compilers calculated thermodynamic solubility
products. For the last data point in the above table,
Kia" 4.4 x 10-7 mols kg-S, and for the next to last
data point, Kia" 3.9 x 10-7 mols kg-So

SOURCE AND PURITY OF MATERIALS:

Copper iodate prepared from copper sulfate and iodic
acid. The purity was checked by chemical and X-ray
diffraction analysis. The extent of hydration was not
given. C.p. grade KIOs was used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Copper iodate; Cu(IOs)2 ; [13454-89-2)

(2) Potassium sulfate; K2SO.; [7778~80-5)

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

VARIABLES:
Concentration of K2SO.
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Peterson. B.H.; Meyers, E.L.

J. Am. Chern. Soc:• .l2lQ. 52, 4853-7.
Proc:. Iowa Ac:ad. Sc:I• .l2lQ. 37, 223-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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The solubility of CU(IOsh in aqueous K2S0. solutions at 250C was given as:

ionic strength K2SO. concn' solubility

mol dm-s mol dm-s mol dm-s

O.oII08 0.0 0.003693b

0.01285 0.00050 0.003785
0.01465 0.00100 0.003882
0.02808 0.00500 0.004359
0.04457 0.01000 0.004856
0.17052 0.05000 0.006840
0.30248 0.09255 0.008279c

1.54503 0.50000 0.015010

'Calculated by the compilers from [K2SO.) .. ((ionic strength) ~ 3(solubility»/3.

bCompilers calculate K.o .. 2.0 X 10-7 molS dm-o from this data point.

cAccording to the authors, this value seems to be too low.

AUXILIARY INFORMATION

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

5 g Cu(IOsh'H20 were added to 250 ems of K2SO. Cu(IOsh·H20 prepared from purified CuSO. and KIOs
solution in Pyrex Erlenmeyer flasks fitted with stoppers solutions by dropwise addition into a large volume of

through which a stirring rod extended. The flasks doubly distilled water kept at 600C and constantly
were thermostatted and gently agitated for 5 d. and stirred. The ppt was washed several times by decanta-
then allowed to stand for 12 h. Solutions were tion, and was sedimented in a tall cylinder: all particles
analyzed for 10s- by addition of KI and H2SO. that did not settle were siphoned off. The ppt was
followed by titration with 0.05 mol dm-s Na2S20S then filtered and dried over CaCI2• and analyzed.
which was previously standardized with standard KIOs
SOlution. Reproducibility in the presence of varying K2SO. was recrystallized and dried.

amounts of Cu2+ was within 0.1 %.

ESTIMATED ERROR:
Soly: precision ± 0.1 %.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]

(2) Magnesium chloride; MgCI2; [7786-30-3]

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

VARIABLES:
Concentration of MgCI2
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Peterson. B.H.; Meyers. E.L.

J. Am. Chern. Soc. illQ. 52, 4853-7.
Proc. Iowa Acad. Sci. !.2.lQ.. 37, 223-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley

The solubility of Cu(IOsh in aqueous MgCI2 solutions at 250C was given as:

ionic strength MgCI2 concna solubility

mol dm-s mol dm-s mol dm-s

0.01108 0.0 0.003693b

0.01283 0.0005 0.003775
0.01446 0.0010 0.003821
0.02775 0.0051 0.004151
0.04355 0.0101 0.004415
0.16933 0.0507 0.005742
0.32354 0.1014 0.006446
1.46577 0.4787 0.009892
3.11027 1.0251 0.011658·
4.38494 1.4477 0.013946

aCalculated by the compilers from [MgCI2] .. ((ionic strength) - 3(solubility)}/3.

bCompilers calculate Klo = 2.0 X 10-7 molS dm-9 from this data point.

·This value seems to be unusally low (compilers).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

5 g Cu(IOsh.H20 were added to 250 cmS of MgCI2
solution in Pyrex Erlenmeyer flasks fitted with stoppers
through which a stirring rod extended. The flasks
were thermostatted and gently agitated for 5 d. and
then allowed to stand for 12 h. Solutions were
analyzed for lOs- by addition of KI and H2S04
followed by titration with 0.05 mol dm-S Na2S20S
which was previously standardized with standard KIOs
solution. Reproducibility in the presence of varying
amounts of Cu2+ was within 0.1 %.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh·H20 prepared from purified CUS04 and KIOs
solutions by dropwise addition into a large volume of
doubly distilled water kept at 600C and constantly
stirred. The ppt was washed several times by decanta­
tion. and was sedimented in a tall cylinder: all particles
that did not settle were siphoned off. The ppt was
then filtered and dried over CaCI2• and analyzed.

MgCI2 was recrystallized and dried.

ESTIMATED ERROR:
Soly: precision ± 0.1 %.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)

(2) Magnesium sulfate; MgS04; [7487-88-9)

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

VARIABLES:
Concentration of MgS04
T/K .. 298

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Peterson. B.H.; Meyers. E.L.

J. Am. Chern. Soc. !2JQ. 52, 4853-7.
Proc. Iowa Acad. Sci. !2JQ. 37, 223-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley

21

The solubility of Cu(IOsh in aqueous MgS04 solutions at 250C was given as:

ionic strength MgS04 concna solubility

mol dm-S mol dm-s mol dm-s

0.01108 0.0 0.003693b
0.01338 0.00050 0.003794
0.01554 0.00100 0.003845
0.03288 0.00507 0.004194
0.05358 0.01000 0.004526
0.21776 0.05000 0.005921
0.41867 0.10000 0.006225
2.03388 0.50000 0.011294

aCalculated by the compilers from [MgS04) .. {(ionic strength) - 3(solubility))/4.

bCompilers calculate KIO .. 2.0 X 10-7 mols dm-9 from this data point.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

5 g Cu(IOsh.H20 were added to 250 cms of MgS04
SOlution in Pyrex Erlenmeyer flasks fitted with stoppers
through which a stirring rod extended. The flasks
were thermostatted and gently agitated for 5 d. and
then allowed to stand for 12 h. Solutions were
analyzed for 10s- by addition of KI and H2S04
followed by titration with 0.05 mol dm-s Na2S20S
Which was previously standardized with standard KIOs
solution. Reproducibility in the presence of varying
amounts of Cu2+ was within 0.1 %.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh·H20 prepared from purified CUS04 and KIOs
solutions by dropwise addition into a large volume of
doubly distilled water kept at 600C and constantly
stirred. The ppt was washed several times by decanta­
tion. and was sedimented in a tall cylinder: all panicles
that did not settle were siphoned off. The ppt was
then filtered and dried over CaCI2• and analyzed.

MgS04 was recrystallized and dried.

ESTIMATED ERROR:
Soly: precision ± 0.1 %.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Lithium perchlorate; LiCIO.; [7791-03-9]
(3) Perchloric acid; HCIO. [7601-90-3)
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of HCIO. and LiCIO.
Temperature probably 298 K

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.

J. Chern. Educat. !222. 36, 191-3.

PREPARED BY:

H. Miyamoto

HClO. concn
mol dm-s

0.010
0.300
0.700
1.00

Assuming the only important equilibria to be

LiClO. concn
mol dm-s

0.990
0.700
0.300
0.000

Cu(IOsh soly
mol dm-s

0.00580
0.00799
0.0106
0.0123

the author derived the equation for the solubility, S (neglecting activity coefficients)

The data give Ka .. 0.47 mol dm-S and Klo .. 7.6 X 10-7 molS dm-g at an ionic strength of I mol dm-s

(compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Excess solid copper iodate and water containing HCIO.
and NaCIO. were placed into a bottle. A motor driven
stirrer was inserted into the bottle. and the system
stirred for 2 or 3 days. Excess copper iodate removed
by filtration, and 5 cms aliquots of saturated solution
removed with a pipet. Adding water and HCI. the
idoate concentration was determined by titration with
0.02 mol drn-s Na2S20s solution using starch as the
indicator.

The experimental temperature was not specified. but
the compiler assumes it was around 250C.

SOURCE AND PURITY OF MATERIALS:
Solid copper iodate was prepared as described by
Peterson (1.2), although HIOs may have been used in
place of KIOs. The purities and sources of other
materials are not given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
(I) Peterson. D.H.; Meyers. E.L. J. Am. Chem. Soc.
.!2lQ. 52. 4853.
(2) Peterson. D.H. J. Chern. Educat. llli. 34, 612.



COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Lithium perchlorate; LiCIO,; [7791-03-9]
(3) Perchloric acid; HCIO, [7601-90-3]
(4) Water; H20; [7732-18-5]

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.; Broman, R.F.

J. Phys. Chern. lli.l, 67, 942-4.
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VARIABLES:
Concn of LiCIO, at [HCID,] • 0.0001 mol dm-S

T/K .. 288, 298 and 308

EXPERIMENTAL DATA:

PREPARED BY:

H. Miyamoto and E.M. Wool1ey

Note that for al1 solutions below, the concentration of HCID, is constant at 0.0001 mol dm-S•

LiCIO, concn Cu(IOsh soly LiCIO, concn Cu(IOsh soly

tl°C mol dm-S mol dm-S tl°C mol dm-S mol dm-S

14.7 0.000 0.00276 25.0 0.000 0.00324

" 0.025 0.00330 " 0.0025 0.00329

" 0.050 0.00352 " 0.0060 0.00338
11 0,075 0.00378 11 0.025 0.00378
11 0.100 0.00389 11 0.050 0.00400

11 0,075 0.00418
11 0.100 0.00437

35.0 0.000 0.00369
11 0.025 0.00416
11 0.050 0.00444
11 0,075 0.00469
11 0.100 0.00486

continued....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method same as in (I). Excess Cu(IOsh'H20 added to
LiCIO, solutions containing HCIO, to supress hydroly­
sis. Solutions were rotated in borosilicate glass bottles
for 2 d in a thermostat at 380C, and then transferred to
a water bath thermostated at 35.0oC where they stood
for 3 d with occasional shaking. Saturated solutions
were filtered through fine porous glass by pressure,
and 5 cmS aliquots were pipetted into titration flasks.
Aliquots were treated with 2 ml of 0.1 mol dm-s acetic
acid + 0.1 mol dm-s sodium acetate buffer, and I drop
of Snazoxs indicator: the solution was then titrated with
EDTA. The EDTA solutions were standardized with
weighed quantities of pure electrolytic copper, and
duplicate titrations agreed to within 0.2 %.

The bottles and remaining solutions were then equi­
librated in a similar manner at 25.0oC, and final1y at
14.7oC, and aliquots for analyses were taken at each
temperature.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh'H20 prepared by adding 3 mol dm-s HIDs
and I mol dm-S CuSD, solutions to hot water with
constant stirring. The product was washed with hot
water using a repetitive process of partial sedimentation
fol1owed by decantation to remove the smal1er particles.
After drying, analysis by iodometric titration with
thiosulfate gave a purity of 99.9 %.

LiCIO, and HCIO, were reagent grade.

ESTIMATED ERROR:
Soly: reproducibility within 0.2 %.
Temp: nothing specified.

REFERENCES:
(I) Ramette, R.W.; Dratz, E.A. J. Phys. Chern. l2.Ql.

67,940.
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COMPONENTS:
(1) Copper iodate; CU(IOS)2 ; [13454-89-2]
(2) Lithium perchlorate; LiCI04; [7791-03-9]
(3) Perchloric acid; HCI04 [7601-90-3]
(4) Water; H20; [7732-18-5]

EXPERIMENTAL DATA: (continued......)

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.; Broman, R.F.

J. Phys. Chem.l..22l, 67, 942-4.

KIO was calculated by the authors as KIO .. 4Ssy where S is the experimental solubility and Y is the
Oebye-Huckel activity relation

log Y .. -6A[I/2/(1 + B[I/2) [I]

[2]

The calculations were carried out by plotting -log(453) versus [1/2 while varying B so that the value of A was

precisely the theoretical value at each temperature. The results are summarized below, and include the
evaluation of the Gibbs free energy, enthalpy and entropy obtained in the usual way from a -log Klo vs
I/(T/K) plot. All are based on mol dm-3 units, and the uncertainties expressed refer to the 90 % confidence
intervals.

Aa B
t/oC mol- l /2 dm3/ 2 mol- l /2 dm3/ 2 -log Klo

14.7 0.501 1.33 7.31 ± 0.04
25.0 0.509 1.72 7.13 ± 0.Q3

35.0 0.519 1.97 6.97 ± 0.02

aNote: The authors point out that in carrying out the least squares treatment of the solubility data, the "best fit"
does not correspond to the case where A is the theoretical value in eq. [I]. In fact, at 250C, the sum of squares
of deviations for the fit with A constrained to equal the theoretical values is 0.00059, whereas the "best fit"
gives 0.00039 for the sum of the squares of deviations: in this case B .. 3.2 mol- l /2 dm-3/ 2 and A .. 0.752
mol- l /2 dm3/ 2 which gives -log Klo " -7.21.

AGIO

kcal mol- l

9.73 ± 0,03

AHIO

kcal mol- l

6.77± 0.042

ASIO
cal K-l mol- l

-9.91 ± 1.5



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Lithium perchlorate; LiCIO.; [7791-03-9)
(3) Perchloric acid; HCIO.; [7601-90-3)
(4) Water; H20; [7732-18-5)

VARIABLES:
Concentration of LiCIO. and HCIO•.
T/K .. 274. 288, 298 and 308.

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:

Gamsjager. H.; Gerber. F.; Antonsen. 0.

Chlmlca l2.ll. 27, 94-7

PREPARED BY:

H. Miyamoto and E.M. Woolley

25

Using LiCIO. and HCIO. to maintain a constant ionic strength of 1.0 mol kg-I. the soly of Cu(IOsh wa~

reported graphically. The data were analyzed in terms of the following eqns defining F as 2(soly)U where
concentrations are based on mol kg-1 units (note that activity coefficients are assumed to equal unity):

where

K ,o " {Cu 2'}{f0
3
-}2 and K {H'} {fOj}

a" {HIOj}

From material balance requirements and least squares fitting, the following were reported:

t/OC -log KIo -log Ka Cu(IOsh/mol kg-1a

I 6.366 (u .. 0.025) 0.215 (u .. 0.018) 0.0047&
15 6.207 (u .. 0.015) 0.297 (u .. 0.010) 0.00537

25 6.083 (u .. 0.030) 0.306 (u .. 0.020) 0.00592
35 5.978 (u .. 0.035) 0.35 I (u .. 0.025) 0.00641

aSolubilities calcd by compilers from (Klo/4)1/S (note ionic strength .. 1.0 mol kg-I).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Excess cupric iodate hydrate was
placed in glass ampoules and LiCIO. and HCIO. solu­
tions added to maintain the ionic strength at 1.0 mol
kg-I. The ampoules were sealed and shaken in a water
thermostat with a precision in temperature of ± O.l°C.
After equilibrium was reached, samples of saturated
solution were removed by millipore filtration and ana­
lyzed for cupric iodate by iodometric titration. X-ray
powder diffraction patterns of the solid phase before
and after equilibration indicated the solid phase to be
CUs(I°s)e,2H20.

SOURCE AND PURITY OF MATERIALS:

Cus(IOs)e,2H20 prepared as in (I) and structure con­
firmed by X-ray analysis. LiCIO. prepd from Li2COS
and HCIO. followed by several recrystallizations.
HCIO. was reagent grade, water was distilled twice
from a quartz still.

ESTIMATED ERROR:

Standard deviations for Klo given above.
Temp: precision ± 0.1 K.

REFERENCES:

(I) Ramette, R.W.; Broman, R.F. J. Phys. Chem.,
~. 67, 942.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium chloride; NaCI; [7647-14-5] Ramette, R.W.; Fan, G.
(3) Sodium perchlorate; NaCI04; [7775-09-9]
(4) Water; H20; [7732-18-5] Inorg. Chern. l2U, 22, 3323-6.

VARIABLES: PREPARED BY:
Concentration of NaCI and NaCI04.
T/K .. 298 and 308. H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:

Using NaCI04 to maintain a constant ionic strength of 5.0 mol dm-s' the soly of Cu(IOsh in solutions of
varying NaCI concentration was given as (all concentrations in units of mol dm-S):

FRIT

tlDC .. 25 tlDC .. 35

NaCI concn Cu(IOsh soly NaCI concn Cu(l0S)2 soly

0.09900 0.003994 0.09870 0.004060
0.19960 0.004219 0.19899 0.004384
0.29807 0.004477 0.29717 0.004377
0.40141 0.004739 0.40020 0.005001
0.50233 0.005003 0.50080 0.005305
0.69875 0.005555 0.69662 0.005936
0.79683 0.005864 0.79619 0.006290
1.2964 0.007302 1.2924 0.007952
1.6967 0.008513 1.6915 0.009337
2.4967 0.01106 2.4889 0.01221
3.5032 0.01440 3.4921 0.01613
4.9904 0.01986 4.9742 0.02235

SOLYENT-IIIr=

SOlUTE

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method previously described in (I) which is basically very similar to the saturation column method originated
by Monk et al. (see the compilations of the papers by Monk et al. throughout this volume). The solubility
vessel (see figure above) consisted of a fine porosity sealing tube, the upper half of which was packed with
about 7 g of Cu(IOsh. A few ml of solvent (NaCI04 + NaCI solution) were added to the top of the tube, and
the fritted tube placed in a screw-capped test tube. The sealed assembly was placed in a water bath controlled
at 25.06 ± 0.005DC. The initial output of solution was discarded, and the inner fritted tubes refilled with fresh
solvent. Aliquots (0.005 ml accurate to ± 0.0001 g) were withdrawn for analysis with a calibrated transfer pipet.
Saturated solutions were analyzed coulometrically with 0.02 mol dm-s EDTA added to mask copper(II) against
reduction. Saturated solutions were prepared and analyzed on a mass basis, and final conversion to volume units
were made with density measurements (densities were not reported). Saturated solutions coulometrically
analyzed for iodate by reduction at a mercury pool or Pt gauze electrode. Calibration of the method using
recrystallized KIOs gave an accuracy of analysis of about 0.03 %. The solid phases of copper iodate were stated
to be slow to equilibrate, and fresh portions of solvent were added repeatedly until the observed solubilities
were reproducible to within I ppt.

The authors fitted the solubility data to a smoothing equation assuming the species in solution were Cu2+.
CuIOs+, Cu(IOsh. and CuCln2-n for n .. I to 4. Neglecting activity coefficients in these solutions of 5.0 mol
dm-S total ionic strength, excellent fits were obtained based on the agreement between observed and calculated
solutilities. The authors also computed Gibbs energies, enthalpies and entropies of solution based on this least
squares smoothing equation applied to two temperatures: the reader is referred to the original literature in the
event that these calculations are of interest.

continued.......



COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium chloride; NaCI; [7647-14-5]
(3) Sodium perchlorate; NaCI04; [7775-09-9]
(4) Water; H20; [7732-18-5]

Copper (II) Iodate

ORIGINAL MEASUREMENTS:

Ramette, R.W.; Fan, G.

Inorg. Chern• .l2ll, 22, 3323-6.
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AUXILIARY INFORMATION (continued......)

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh was prepared by slow addition of NaIOs and CUS04 solutions to hot 0.1 mol dm-S HNOs. The
precipitate was thoroughly washed and placed in a Soxhlet with 0.02 mol dm-s HNOs in the boiling flask, and a
recrystallized product was obtained after I week. The mass loss upon heating to 3000C suggested an original
solid stoichiometry of 3Cu(IOsh.2H20.

Cu(CI04h stock solutions were analyzed by EDTA titration with Murexide indicator by potentiometric titration
using a Hg indicator electrode, and by controlled potential coulometric deposition using both Hg-pool and Pt
gauze electrodes. Accuracy and precision of iodate determination checked with recrystallized KIOs, and the
authors report standard deviations of around 0.03 %.

All solutions were prepared with AR grade NaCI using NaCI04 to adjust the ionic strength to 5.00 mol dm-s.

ESTIMATED ERROR:

Standard deviation in the coulometric determination of iodate reported to be about 0.03 %, and the
reproducibility in the observed solubilities was stated to be less than I ppt.

The temperature control (precision) was stated to be ± 0.005 K.

REFERENCES:

(I) Ramette, R.W. Anal. Chern. !.2.li, 53, 2244.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium perchlorate; NaCIO.; [7775-09-9]
(3) Perchloric acid; HClO. [7601-90-3]
(4) Water; H:O; [7732-18-5]

VARIABLES:
Concentrations of HCIO. and NaClO.
Temperature probably 298 K

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.

J. Chern. Educat. !.2l2, 36, 191-3.

PREPARED BY:

H. Miyamoto

HClO. concn
mol dm-s

0.010
0.300
0.700
1.00

Assuming the only important equilibria to be

Cu(IOsh(s) .. Cu2+ + 210s-

NaClO. concn
mol dm-s

0.990
0.700
0.300
0.000

Cu(IOsh soly
mol dm-s

0.00649
0.00872
0.0110
0.0122

HlOs .. H+ + 10s-

the author derived the equation for the solubility, S (neglecting activity coefficients)

The data give Ka .. 0.5: mol dm-s and Klo .. 1.06 X 10-6 mols dm-9 (compilers result using the slope at low
HClO. concentrations for an ionic strength of I mol dm-S).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Excess solid copper iodate and water containing HClO.
and NaClO. were placed into a bottle. A motor driven
stirrer was inserted into the bottle, and the system
stirred for 2 or 3 days. Excess copper iodate removed
by filtration, and 5 ems aliquots of saturated solution
removed with a pipet. Adding water and HCl, the
idoate concentration was determined by titration with
0.02 mol dm-s Na:S:Os solution using starch as the
indicator.

The experimental temperature was not specified, but
the compiler assumes it was around 250C.

SOURCE AND PURITY OF MATERIALS:
Solid copper iodate was prepared as described by
Peterson (1,2), although HIOs may have been used in
place of KIDs. The purities and sources of other
materials are not given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
(I) Peterson, B.H.; Meyers, E.L. J. Am. Chern. Soc.
~,52, 4853.

(2) Peterson, B.H. J. Chern. Educat. .l.2ll, 34, 612.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Sodium perchlorate: NaClO.: [7775-09-9)
(3) Perchloric acid; HCIO. [7601-90-3)
(4) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Marchall, J.C.; Blanchard, D.P.

At. Absorption Newsletter lli2., 6, 109-11.

VARIABLES:
Concentrations of NaClO. and HClO.
T/K .. 298, 308 and 323

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: Final solubility,S, is the average of three results from the same saturated solution.

25

35

50

HClO. concn NaClO. concn values of lOSS ave 1035
mol dm-s mol dm-s mol dm-s mol dm-s

0.010 0.990 6.17,6.17,6.15 6.16
0.300 0.700 8.40, 8.35, 8.35 8.37·
0.700 0.300 10.52, 10.59 10.56
1.000 0.000 12.09, 12.11, 12.05 12.08

0.010 0.990 not reported 7.12
0.300 0.700 9.75
0.700 0.300 12.69
1.000 0.000 14.52

0.010 0.990 7.95
0.300 0.700 10.58
0.700 0.300 13.58
1.000 0.000 17.10

-Calculated by compilers: the authors gave an incorrect value for this average.

The authors suggest that the data can be interpreted in terms of solubility equilibria and the acid association
constant K. for HIOs according to: 2SS/2 .. (KIO)1/2(1 + [HClO.)/K.). For 25, 35 and 500C, respectively, the
compilers estimate Klo/mols dm-9 .. 9.0 x 10-7, 1.38 X 10-6, and 1.94 x 10-6 and with respective values for
Ka/mol dm-s .. 0.49, 0.47 and 0.53.

AUXILIARY INFORMATION

REFERENCES:
(I) Peterson, B.H. J. Chern. Educat. l2.ll, 34, 612.

All other reagents were of the best commercial grades
available, and were used as received.

ESTIMATED ERROR:
Soly: reproducibility indicated in above table.
Temp: nothing specified.

SOURCE AND PURITY OF MATERIALS:
Copper iodate was prepared according to ref. (I) by
adding dilute solutions of CuSO. and KIOs to a large
volume of water. Fine particles resulting from this
preparation were separated by repeated decantation,
and the product was air-dried.

METHOD/APPARATUS/PROCEDURE:
Solutions were equilibrated with stirring in a bath at
the desired temperature for a minimum of 24 h.
Samples were withdrawn for analyses through a
medium porosity frit. The Cu determinations were
made with a Perkin Elmer 303 atomic absorption
spectrometer with the input stabilized. A multi­
element lamp (Cu, Mn, Co, Ni and Cr) was used at
324.7 nm. Because of the relative high solubility of
Cu(IOsh. further dilutions of the saturated solutions by
factors of 3, 4, or 5 to 100 was necessary to bring the
absorption into the 60-80 % range, which is the range
giving maxium precision. Standards were prepared to
closely bracket (within 10 %) the absorption of the
sample. Each sample was prepared in triplicate and
run in alternate sequence with appropriate standards.
Water was run between each solution analysis, and zero 1--------------------1
checks were made after each reading.
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Potassium iodate; KlOs; [7758-05-6]
(3) Copper sulfate; CUS04; [10124-44-4]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of CUS04 or KIOs
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Spencer, J.F.

Z. Phl's. Chem. .!.2.U. 83, 290-6.

PREPARED BY:

E.M. Woolley

EXPERIMENTAL DATA: Equilibrium activities of Cu2+ and lOs- were determined by emf measurements on
satd Cu(IOsh solutions containing CUS04 or KIOs. with the following results:

CUS04 concn KIOs concn El lOSa(Cu2+) 10Sa(IOs-) 107K.o
mol dm-s mol dm-s volts (eq. [2]) (eq. [3]) (eq. [4])

1.000 0.0000 0.2480 196.3 0.865 1.47
0.500 0.0000 0.2381 91.1 a 1.27 1.47a

0.250 0.0000 0.2361 78.0 1.37 1.46
0.100 0.0000 0.2236 29.6 2.22 1.46
0.050 0.0000 0.2193 21.2 2.63 1.46
0.010 0.0000 0.1976 3.94a 6.09 1.46a

0.000 0.0625 0.1440 0.0619 48.4 1.44
0.000 0.0312 0.1608 0.0228 25.2a 1.45a

0.000 0.0156 0.1759 0.735 14.0 1.45
0.000 0.0078 0.1805 0.105 11.8 1.45
0.000 0.0039 0.1936 2.89a 7.10 1.46a

0.000 0.00195 0.1981 4.11 5.95 1.45
0.000 0.0000 0.2065 7.88 4.31 1.46

aCalculated by compiler from eqs. [2]-[4]: the author made an error in computation in eqs. [2] and [3] with these
data points.

continued......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Emf measurements were made on the cell

where Cl .. 0.1 mol dm-s and "sIn" is the experimental
solution. Hg.Hg(IOsh and "sIn" were equilibrated for 3
d with shaking and over which period the potentials
were constant to 1.0 mV per day. Activities based on
mol dm-s units were calcd from eqs. [2] and [3].

E .. 0.6060 + 0.0297 log a(Cu2+) [2]

E .. 0.4027 - 0.0595 log a(IOs-) [3]

These were obtained from [l] above where the "sIn"
was 0.010 to 1.0000 mol dm-s CUS04 or KIOs (see ref.
(1». Solutions were corrected for ion pairing evaluated
from conductivity data.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh·H20 prepared by adding excess KIOs solution
to concentrated Cu(NOsh solution. The crystals were
washed and dried in air. Water content was found to
be 4.12 % by heating in an air bath to 250oC. Iodate
detd by treating an aqueous solution with KI and HCI
followed by titrn with Na2S20S yielding 81.28 %.
Similar analysis of the anhydrous solid yielded 84.74 %

iodate. Heating a sample to CuO gave 18.77 % CuO.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
(I) Spencer, J.F. Z. Phl's. Chern• .!.2.U. 80, 701.



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Potassium iodate; KIOs; [7758-05-6]
(3) Copper sulfate; CUS04; [10124-44-4]
(4) Water; H20; [7732-18-5]

EXPERIMENTAL DATA: (continued......)

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Spencer, J.F.

Z. Phys. Chern. l2.U, 83, 290-6.
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The values of the thermodynamic solubility product, Kia, were calculated from

log Kia =(a(Cu2+)}{a(IOs-»2 [4]

and are therefore in units of molS dm-9• From eqs. [2] and [3] the compiler calculates

-log Kia = 2(0.6060 - 0.4027)/0.0595 = 6.834 [5]

which gives Kia = 1.47 x 10-7 molS dm-9• The average value of Kia for the data table on the previous page is
1.457 x 10-7. Using Kia = 1.467 x 10-7 and eqs. [6] to· [8] below, the compiler calculated the solubility, S, of
Cu(IOsh in pure water.

Kia = (4SS)(Y) = 1.467 X 10-7

log Y = -6(0.509)11/ 2/(1 + 11/ 2)

1= 3S

S =4.20 x 10-s mol dm-s

[6]

[7]

[8]

[9]
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COMPONENTS:
(I) Copper iodate; Cu(I03h ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Potassium hydrogen phthalate; CaH60 4K; [877-24-7]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and CaH604K
T/K .. 298, 303, 308 and 318

ORIGINAL MEASUREMENTS:
Ghosh, R.; Nair, V.S.K.

J. InorK. Nucl. Chern. J.21Q, 32, 3033-9.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL VALUES:

CaH60 4K total concn CU(IOsh soly - log Kd1 - log Kd2 - log KIO

tl°C mol dm-3 mol dm-s

25 0 0.003533 ---- ---- 7.048
0.002462 0.004137 3.11 ----
0.004925 0.004187 3.14 0.99
0.012362 0.004901 3.16 1.02
0.024003 0.005640 3.15 0.99
0.024623 0.005645 3.14 0.98

averages: 3.14 ± 0.03 0.99 ± 0.03

30 0 0.003764 ---- ---- 6.980
0.001234 0.004151 3.36 ----
0.002463 0.004427 3.27 1.13
0.004928 0.004603 3.26 1.04
0.009948 0.004739 3.26 1.03
0.012311 0.005314 3.28 1.11

averages: 3.28 ± 0.08 1.08 ± 0.05

Note that in each solution, [NaOHllol .. tlCaH604KliOI
continued.......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method used as in (I). All sIns
prepd by dilution of a stock sIn, and the pH measured
before and after equilibration through the column at
least 4 times (twice was sufficient for saturation). The
pH of all sIns were in the range of 3.7 to 3.8.
SIns analyzed for iodate by iodometric titrn in a
nitrogen atmos. The thermodynamic solublity product
constant was calcd from

where activity coefficients Yl and Y2 were calcd from
the modified Davies eqn (2). Kd for the CuI03- ion
pair included in the calculations. Kd(NaIOs} assumed
to be 3.0 mol dm-s at 298 K, and values at higher
temperatures were estimated.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh prepared by dropwise addition of KIOs and
CuCI2 solutions into a large volume of dist water at
650C with stirring for 2 h. The ppt was washed 6
times and digested in double dist water for 4 h at 80°C.
AnalaR chemicals were used wherever possible.
Sodium potassium phthalate solutions prepd with CO2­
free NaOH solution so as to obtain a 1:1 buffer ratio.
Conductivity water was prepared by mixed bed
deionization.

ESTIMATED ERROR:
Soly: nothing specified. Average errors in Kd values

given in data tables.
Temp: precision ± 0.1 K.

REFERENCES:
(I) Davies, C.W. J. Chern. Soc.l2lQ, 2471.
(2) Davies, C.W. Ion Association. Butterworths,

London, J.2.2Q.



Copper (II) Iodate 33

COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Copper iodate; Cu(IOsh ; [13454-89-2) Ghosh, R.; Nair, V.S.K..
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) Potassium hydrogen phthalate; CaH60,K; [877-24-~) J. Inorg. Nucl. Chern. J.21Q. 32, 3025-32.

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

EXPERIMENTAL VALUES: (continued......)

CaH60,K total concn CU(IOsh soly - log Kd1 - log Kd2 - log K,o

t/oC mol dm-s mol dm-s

35 0 0.003956 ---- ---- 6.929
0.001806 0.004176 3.55 ----
0.004925 0.004642 3.50 1.12
0.009948 0.005067 3.51 1.12
0.019698 0.005800 3.49 1.12
0.020742 0.005807 3.49 1.12

averages: 3.50 ± 0,01 1.12

40 0 0.004101 ---- ---- 6.888
0.002462 0.004491 3.81 ----
0.004925 0.004744 3.86 1.36
0.009947 0.005283 3.70 1.31
0.012301 0.005452 3.84 1.37
0.042352 0.006686 3.80 1.33
0.049246 0.008825 3.75 1.34

averages: 3.79 ± 0,07 1.34 ± 0.03

45 0 0.005484 ---- ---- 6.536
0.002802 0.005787 4.12 ----
0.005604 0.006002 4.10 1.48
0.016812 0.006912 4.12 1.50
0.024623 0.007690 4.12 1.49
0.028020 0.008034 4.12 1.48
0.049246 0.009751 4.12 1.49

averages: 4.12 ± 0.02 1.49 ± 0.01

Kdl and Kd2 calculated from eqs. [1) and (2) using using activity coefficients calculated from a modified Davies
equation (2). The thermodynamic equilibrium constants are defined as follows:

The authors fitted the Kd values to the smoothing equation log Kd .. a + b(T/K) + c(T/K)2 and derived the
following thermodynamic parameters for 298 K (based on mol dm-s units).

reaction AG/kcal mol-I

[l) 4.28 ± 0.04
(2) 1.36 ± 0.054

AH/kcal mol-1

-9.49 ± 0.09
-5.53 ± 0.06

AS/cal K -1 mol-1
-46.2 ± 1.0
-23.1 ± 0.8

From a plot of log K,o vs 1/(T/K). the compilers obtain (for 298 K) AH .. 4.5 kcal mol-1 and AS .. -17 cal K-l
mol-I.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Methanoic acid (formic acid); CH202; [64-18-6]
(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Lloyd, M.; Wycherley, V.; Monk, C.B.

J. Chern. Soc. J..2ll, 1786-9.

VARIABLES: PREPARED BY:
Concentrations of NaOH and formic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
formic acid concn NaOH concn solubility

mol dm-s mol dm·s mol dm-s pH

0.0 0.0 0.00333 ---
0.03040 0.01237 0.00416 3.7

0.03462 0.02442 0.00484 4.0
0.04343 0.03165 0.00521 4.1

aKd for the copper-acid complex reaction

1.04
1.06
1.06

calculated using estimated activity coefficients from the fol1owing equationb:

log yz .. -(z2/2)[All/2/(l + 11/ 2) - 0.2AI]

In these calculations, the authors assumed that the ion pairing dissociation constants for both CuIOs· and NaIOs
were equal to 0.15.

aIn the original paper, the Debye-Huckel constant A was omitted from this equation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method used as in (1) and modified
in (2). A bulb containing the solvent solution was
attached to a column containing Cu(IOsh. and the
solution al10wed to flow through the column at a rate
sufficient to insure saturation (l). The modification (2)
was to connect the column to a second paral1el arm in
which the saturated solution was col1ected. The entire
apparatus was thermostated. A portion of the saturated
solution was run through the saturating column a
second time. The iodate concentrations of the saturat­
ed solutions were determined volumetrical1y by using
Na2S20s solution previously standardized with KIOs.
Th pH was measured with a glass electrode.

SOURCE AND PURITY OF MATERIALS:

CU(IOS)2 crystals were prepared by al10wing concen­
trated solutions of CUS04 and KIOs to drip slowly into
nearly boiling water. The product was ground and the
"fines" washed out.

The formic acid used was of AnalaR or Kahlbaum
quality.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.03 K.

REFERENCES:
(I) Bronsted. N.J.; La Mer, V.K. J. Am. Chern. Soc.
l22.1. 46, 555.
(2) Money. R.W.; Davies. C.W. J. Chern. Soc. .l.2l1.
400.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Ethanoic acid (acetic acid); C2H,02; [64-19-7] J. Chern. Soc. !.2ll, 1786-9.

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

VARIABLES: PREPARED BY:
Concentrations of NaOH and acetic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

acetic acid concn NaOH concn solubility
mol dm-s mol dm-s mol dm-s pH 10SKda

0.0 0.0 0.00333 --- ---
0.01863 0.01119 0.00442 4.5 5.8
0.1382 0.03256 0.00589 4.0 5.6
0.1533 0.04452 0.00654 4.2 5.6

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMAnON,
see the compilation of the paper by these authors on the CU(IOsh-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Propanoic acid (propionic acid); CsHe0 2; [79-09-4] J. Chern. Soc. !.2ll, 1786-9.
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and propanoic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

propanoic acid concn NaOH concn solubility

mol dm-s mol dm-s mol dm-3 pH 103Kda

0.0 0.0 0.00333 --- ---
0.02700 0.01363 0.00461 4.8 5.9
0.08385 0.02727 0.00552 4.5 6.1
0.1288 0.02998 0.00571 4.2 5.9

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORI\IATION,
see the compilation of the paper by these authors on the Cu(IOsh-NaOH-CH202-H20 system.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Hydroxyethanoic acid (hydroxyacetic acid; glycolic

acid); C2H403; [79-14-1]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and C2H403
T/K - 298, 303, 308, 313 and 318

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Das, A.R.; Nair, V.S.K.

J. Inorg. Nucl. Chern. J..2ll, 37, 991-3.

PREPARED BY:

H. Miyamoto and E.M. Woolley

C2H403 total concn
t/OC mol dm-3

Cu(IOsh solubility
mol dm-s

25

30

0.008871
0.010390
0,0) 1825
0.014785
0.017741
0.021025
0.027175

0.004115
0.007983
0.019950
0.023948
0.027940
0.031930

0.005931
0.006368
0.006573
0.007322
0.008018
0.008587
0.009457

0.004988
0.006181
0.008827
0.009673
0.010407
0,0) 1052

3.08
3.11
3.08
3.11
3.13
3.11
3.11

average: 3.10 ± 0.05

3.16
3.17
3.14
3.16
3.17
3.18

average: 3.16 ± 0.03

Note that in each solution, [NaOH]tot - 1/2[C2H40 3]tot

AUXILIARY INFORMATION

continued......

METHOD/APPARATUS/PROCEDURE:

Saturating column method used as in (I). All sIns
prepd by dilution of a stock sIn, and the pH measured
before and after equilibration through the column at
least 4 times (twice was sufficient for saturation). The
pH of all sIns were in the range of 3.6 to 3.8, and the
pKa of C2H40S at 298 K - 3.80.

SIns analyzed for iodate by iodometric titm in a
nitrogen atmos. The thermodynamic solublity product
constant was calcd from

KID a [CU2+)[IOs-]2Y1Y2

where activity coefficients Yl and Y2 were calcd from
the modified Davies eqn (2). Kd for the CuIOs- ion
pair included in the calculations, and Kd(NaIOs)
assumed to be constant at 3.0 mol dm-s at 298 K.

SOURCE AND PURITY OF MATERIALS:

Cu(I03h prepd as in (3). AnalaR chemicals used
whenever possible. Sodium glycollate sIns prepd from
vacuum dried, recrystd, sublimed acid and CO2-free
water so as to obtain a 1:1 buffer ratio (details in (3)).

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K (see ref. (3».

REFERENCES:

(I) Davies, C.W. J. Chern. Soc. l.2.3.Q, 2471.
(2) Davies, C.W. Ion Association. Butterworths, Lon­
don, l.2QQ.
(3) Ghosh, R.; Nair, V.S.K. J. Inorg. Nucl. Chern.
l.21.Q., 32, 3025.



Copper (II) Iodate 37

COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) Hydroxyethanoic acid (hydroxyacetic acid; glycolic

acid); C2H,OS; [79-14-1)
(4) Water; H20; [7732-18-5)

ORIGINAL MEASUREMENTS:
Das, A.R.; Nair, V.S.K.

J. Inorg. Nud. Chern. l2ll, 37, 991-3

EXPERIMENTAL VALUES: (continued......)

C2H,OS total concn Cu(IOsh solubility - log Kd

t/OC mol dm-s mol dm-S

35 0.007983 0.006552 3.24
0.011800 0.007558 3.20
0.011974 0.007674 3.22

0.014801 0.008421 3.22
0.024900 0.010456 3.20

0.029050 0.011237 3.21
0.033200 0.012120 3.24

average: 3.22 ± 0.02

40 0.004306 0.005578 3.35
0.020810 0.010488 3.31

0.024952 0.011368 3.31
0.029095 0.012287 3.31

0.033245 0.013296 3.33
average: 3.32 ± 0.03

0.006137
0.008540
0.Q11850

0.012750
0.013730

0.014650

0.004300

0.010500
0.020550

0.024810
0.029050

0.033070

45 3.37
3.37

3.39

3.36
3.36

3.36
average: 3.37 ± 0.02

Values of Kd were calculated from eq. [I) below, and activity coefficients were calculated from the modified
Davies equation (2).

[I)

The authors state that plots of log Kd vs I/T(K) are linear, and from these plots they calculate the following
thermodynamic quantities for ion association at 298 K:

AG/kcal mol-1

17.69 ± 0.03

AH/kcal mol- l

-24.52 ± 0.04

AS/cal K -1 mol-1
-141.59 ± 0.08

For the thermodynamic solubility product, the authors give the following values:

t/OC
- log Klo

25
7.05

30
6.98

35
6.93

40
6.89

45

6.75

From the above Klo data, the compilers estimate (for 298 K) that AH .. 6.0 kcal mol-1 and AS .. -12 cal K-l
mol- l . However, using the Klo data for the first four temperatures which are identical to those given in ref.
(3), the compilers estimate that A .. 4.5 kcal mol-1 and AS .. -17 cal K-1 mol-1 at 298 K (see the compilation
for ref. (3».
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-Hydroxysuccinic acid (DL-malic acid); C4He06;

[6915-15-7]
(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Das, A.R.; Nair, V.S.K.

J. Inorg. Nuc\. Chern• .!.2ll, 37, 2121-3.

VARIABLES: PREPARED BY:
Concentrations of NaOH and C4He06
T/K .. 298, 303, and 318 H. Miyamoto and E.M. Woolley

EXPERIMENTAL VALUES:

C,He06 total concn Cu(IOsh soly - log Kdl - log Kd2 - log K·O
t/OC mol dm-S mol dm-s

25 0 0.003533 ---- ---- 7.048

0.03107 0.010699 4.49 ----
0.03604 0,01 1590 4.52 ----
0.04101 0.012420 4.43 2.41
0.04605 0.013264 4.54 2.45
0.05095 0.013855 4.55 2.45
0.05593 0.014663 4.56 2.46

averages: 4.53 ± O.oJ 2.44 ± 0.02

30 0 0.003764 .. --- ---- 6.929a

0.03356 0.012376 4.61 ----
0.04113 0.013683 4.64 ----
0.04871 0.015078 4.65 2.50
0.05908 0.016167 4.65 2.49
0.06714 0.017129 4.65 2.51

averages: 4.64 ± 0.02 2.50 ± 0.03

Note that in each solution, [NaOH]tot .. 1/2[C,He0 6]tot continued.......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturating column method used as in (1). All sins
prepd by dilution of a stock sin, and the pH measured
before and after equilibration through the column at
least 4 times (twice was sufficient for saturation).

Sins analyzed for iodate by iodometric titrn in a
nitrogen atmos. The thermodynamic solublity product
constant was calcd from

where activity coefficients Yl and Y2 were calcd from
the modified Davies eqn (2). Kd for the CuIOs- ion
pair included in the calculations, and Kd(NaIOs)
assumed to be constant at 3.0 mol dm-S at 298 K.

SOURCE AND PURITY OF MATERIALS:
Cu(IOsh prepd as in (3). AnalaR chemicals used
whenever possible. Sodium malate sIns prepd from
vacuum dried and recrystd acid, and C02-free water so
as to obtain a 1:1 buffer ratio (details in (3».

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.1 K (see ref. (3».

REFERENCES:

(1) Davies, C.W. J. Chern. Soc. l2.lQ. 2471.
(2) Davies, C.W. Ion Association. Butterworths, Lon­
don, l.22Q.
(3) Ghosh, R.; Nair, V.S.K. J. Inorg. Nucl. Chern.
.!.21Q, 32, 3025.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-Hydroxysuccinic acid (DL-malic acid); C.He06;

[6915-15-7]
(4) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Das, A.R.; Nair, V.S.K.

J. Inorg. Nucl. Chem• .l2.ll, 37, 2121-3.

EXPERIMENTAL VALUES:

C.He06 total concn Cu(IOsh soly - log Kdl - log Kd2 - log KID

t/DC mol dm-S mol dm-S

45 0 0.004633 ---- ---- 6.754-
0.02599 0.015470 5.01 b ----
0.03355 0.017732 5.02 ----
0.04113 0.020114 5.04 2.85
0.04871 0.021869 5.05 2.83
0.05629 0.023543 5.05 2.83

averages: 4.53 ± 0.Q3 2.44 ± 0.02

-These values differ from the more accurate values reported earlier (e.g. see the compilation of ref. (3) in this
volume).
bIn the original article, a value of 6.01 was given which is apparently a typographical error.

Kdl and Kd2 calculated from eqs. [I] and [2] using using activity coefficients calculated from a modified Davies
equation (2). The thermodynamic equilibrium constants are defined as follows:

The authors state that plots of log Kd are not linear, and the thermodynamic quantities were therefore
calculated from the smoothing equation

In Kd .. a + beTIK) + c(TIK)2

From the smoothing equations, the following results were obtained.

[3]

reaction
[l]
[2]

t:.G/kcal mol-1

13.93 ± 0.08
25.89 ± 0.06

t:.H/kcal mol-1

-36.98 ± 0.02
-45.93 ± om

t:.S/cal K -1 mol-1

-170.71 ± 0.3
-240.89 ± 0.5

From a plot of log Kia vs liT, the compilers obtain (for 298 K) t:.H .. 6 kcal mol-1 and t:.S .. -12 cal K-l

mol-I. These results differ from those previously calculated by the compilers from the data reported in earlier
studies (e.g. see the compilations of ref. (3) in this volume).
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Trimethylacetic acid (pivalic acid); C5H1002;

[75-98-9]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and pivalic acid
T/K = 298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Lloyd, M.; Wycherley, V.; Monk, C.B.

J. Chern. Soc. llil, 1786-9.

PREPARED BY:

H. Miyamoto

pivaIic acid concn
mol dm-s

0.0
0.04802
0.09603
0.1230

NaOH concn
mol dm-s

0.0
0.01006
0.02012
0.02580

solubility
mol dm-s pH 10SKd&

0.00333 --- ---
0.00425 4.3 6.7
0.00498 4.3 6.6
0.00536 4.3 6.3

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Phenylethanoic acid (phenylacetic acid); CSHS0 2; J. Chern. Soc. llil, 1786-9.

[103-82-2]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and phenylacetic acid
T/K =298 H. Miyamoto

EXPERIMENTAL DATA:

phenylacetic acid concn NaOH concn solubility
mol dm-s mol dm-s mol dm-s pH 102Kda

0.0 0.0 0.00333 --- .--
0.02350 0.01039 0.00407 4.2 1.08
0.02937 0.01290 0.00423 4.1 1.05
0.04406 0.01948 0.00460 4.2 1.05

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION.
see the compilation of the paper by these authors for the CU(IOS)2-NaOH-CH202-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2) Lloyd. M.; Wycherley. V.; Monk. C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) 2-Methylpropanoic acid (iso-butyric acid); C.Ha0 2; J. Chern. Soc. J.2ll. 1786-9.

[79-31-2)
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentrations of NaOH and iso-butyric acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

Iso-butyric acid concn NaOH concn solubility
mol dmos mol dm-s mol dmos pH 103Kd&

0.0 0.0 0.00333 --- ---
0.03133 0.01113 0.00436 4.4 6.4
0.06266 0.01899 0.00486 4.3 6.9
0.09399 0.02890 0.00548 4.3 6.7

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH20 2-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(I0sh ; [13454-89-2) Lloyd. M.; Wycherley. V.; Monk. C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) Pentanoic acid (n-valeric acid); CSH1OO2; J. Chern. Soc. J.2ll. 1786-9.

[109-52-4)
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentrations of NaOH and n-valeric acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

n-valeric acid concn NaOH concn solubility

mol dm-s mol dm-s mol dmos pH 10sKda

0.0 0.0 0.00333 --- ---
0.06160b 0.01672 0.00465 4.0 7.6

0.05380 0.02273 0.00502 4.6 7.5

0.1232 0.03344 0.00560 4.5 7.5

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOS)2-NaOH-CH202-H20 system.
bThis data point appears to be in error (compiler).
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Hexanoic acid (caproic acid); CeH1202; [142-62-1]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and caproic acid
T/K.298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Lloyd, M.; Wycherley, V.; Monk, C.B.

J. Chern. Soc. 1..2ll, 1786-9.

PREPARED BY:

H. Miyamoto

caproic acid concn
mol dm-s

0.0
0.0350
0.0400

NaOH concn
mol dm-s

0.0
0.00795
0.01033

solubility
mol dm-s pH 10SKda

0.00333 --- ---
0.00398 4.5 8.7
0.00413 4.1 9.2

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Hydroxyethanoic acid (glycolic acid); C2H,OS; J. Chern. Soc. 1..2ll, 1786-9.

[79-14-1]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and glycolic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

glycolic acid concn NaOH concn solubility
mol dm-s mol dm-s mol dm-s pH 10SKda

0.0 0.0 0.00333 --- ---
0.01367 0.01311 0.00596 4.4 1.3
0.01823 0.01719 0.00665 4.6 1.3
0.02278 0.02216 0.00755 4.6 1.1

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH202-H20 system.
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COMPONENTS:
(1) Copper iodate; Cu(lOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-2-Hydroxypropanoic acid (DL-Iactic acid);

CsHeOs; [598-82-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and DL-Iactic acid
T/K .. 298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Lloyd, M.; Wycherley, V.; Monk. C.B.

J. Chern. Soc. !2.ll. 1786-9.

PREPARED BY:

H. Miyamoto

DL-Iactic acid concn
mol dm-s

0.0
0.00717
0.01090
0.01433

NaOH concn
mol dm-s

0.0
0.00624
0.00949
0.01356

solubility
mol dm-S pH 10SKda

0.00333 --- ---
0.00475 4.4 1.3
0.00542 4.3 1.2
0.00636 5.0 1.0

a For complete descriptions of computation of equilibrium constants and for aU AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd. M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Chloroethanoic acid (chloroacetic acid); C2HsCI02; J. Chern. Soc. !2.ll. 1786-9.

[79-11-8]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and chloroacetic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

chloroacetic acid concn NaOH concn solubility

mol dm-s mol dm-s mol dm-s pH 102Kda

0.0 0.0 0.00333 --- ----
0.03977 0.03767 0.00475 4.0 2.64
0.07008 0.06711 0.00551 4.0 2.40
0.08872 0.08728 0.00604 4.0 2.25

a For complete descriptions of computation of equilibrium constants and for aU AUXILIARY INFOUMATlON,
see the compilation of the paper by these authors for the CU(IOsh-NaOH-CH202-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Copper iodate; Cu(I03h ; [13454-89-2] Lloyd, M.; Wycherley. V.; Monk. C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Trichloroethanoic acid (trichloracetic acid); J. Chern. Soc. llli. 1786-9.

C2HC1302; [76-03-9]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concns of NaOH and trichloroacetic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

C2HCl302 concn NaOH concn solubility
mol dm-3 mol dm-3 mol dm-3 pH 102Kda

0.0 0.0 0.00333 --- ----
0.01358 0.01266 0.00394 3.7 2.41
0.02716 0.02577 0.00442 3.9 2.34
0.02927 0.02954 0.00445 4.2 2.81

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(I03h-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(I03h ; [13454-89-2] Lloyd. M.; Wycherley, V.; Monk. C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Bromoethanoic acid (bromoacetic acid); C2H3Br02; J. Chern. Soc. llli. 1786-9.

[79-08-3]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and bromoacetic acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

bromoacetic acid concn NaOH concn solubility
mol dm-3 mol dm-3 mol dm-3 pH 102Kda

0.0 0.0 0.00333 --- _... _..

0.05475 0.05201 0.00507 4.5 2.85

0.06958 0.06692 0.00553 4.1 2.45
0.08974 0.08728 0.00599 4.6 2.35

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(I03h-NaOH-CH202-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) 2-Bromobutanoic acid (a-bromobutyric acid); J. Chern. Soc. l2ll, 1786-9.

C.H7Br02; [80-58-0]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concns of NaOH and a-bromobutyric acid
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

C.H7Br02 concn NaOH concn solubility
mol dm-s mol dm-s mol dm-s pH 102Kda

0.0 0.0 0.00333 --- ----
0.01358 0.01266 0.00394 3.7 2.41
0.02716 0.02577 0.00442 3.9 2.34
0.02927 0.02954 0.00445 4.2 2.81

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH202-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2] Lloyd, M.; Wycherley, V.; Monk, C.B.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) 3-Iodopropanoic acid (,B-iodopropionic acid); J. Chern. Soc. !2ll, 1786-9.

CSH5I02; [141-76-4]
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and CSH5I02
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

CSH5I02 concn NaOH concn solubility

mol dm-S mol dm-s mol dm-s pH 102KdB

0.0 0.0 0.00333 --- ...... _-
0.05320 0.02988 0.00495 4.2 1.23
0.06385 0.03737 0.00527 4.1 1.22
0.08512 0.04782 0.00566 4.2 1.20

a For complete descriptions of computation of equilibrium constants and for all AUXILIARY INFORMATION,
see the compilation of the paper by these authors for the Cu(IOsh-NaOH-CH20 2-H20 system.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]

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

VARIABLES:
Concentration of H2NCH2C02H
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Keefer, R.M.

J. Am. Chern. Soc. ~, 70, 476-9.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA:
The solubility of Cu(IOsh in aqueous glycine solutions at 250C was given as:

[C2H6N02] solubility
mol kg- l mol kg- l pHa

0.0 0.003245 ----
0.01253 0.004096 3.32
0.02509 0.00480S 3.31

0.05023 0.00617 3.32 (3.3S)
0.07542 0.00746 3.37
0.1008 0.00872 3.38
0.151S 0.01116 3.39
0.2025 0.01352 3.41

aValues in parenthesis stated to be "Cor. pH" which was not defined. Using the extended Debye-Huckel activity
coefficient equation as in (1), the solubility-pH data were interpreted in terms of the following complex
equilibria.

K2 =2.8 X 10-4

Ks .. 39 kg mol-l.

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Method as in (I). Glycine solutions prepared from
distilled water using calibrated volumetric apparatus.
Excess air-dried copper iodate placed in glass-stopperd
Pyrex flasks and the glycine solutions added. The
flasks were placed in a thermostat at 2SoC and rotated
for at least 12 h. By applying pressure, samples of
saturated solution were removed with a pipet fitted
with an asbestos filter. Solubilities were determined by
iodometric titration modified for the presence of Cu2+

using the method of Foote and Vance (2).

Cu(IOsl2 prepared by adding equal volumes of 0.2 mol
kg- l KIOs and 0.1 mol kg- l CUS04 solutions to a large
volume of water at 600C. The ppt was filtered and
stored under water overnight. The product was
sedimented several times and the smaller particles were
discarded. After drying for 2 h at 250-2700C. the
dried copper iodate was analyzed iodometrically and
the purity was found to equal 100.1 %.

ESTIMATED ERROR:
Soly: duplicates agreed to ± 0.2 %.
Temp: precision ± 0.02 K.

REFERENCES:
(I) Keefer, R.M.; Reiber, H.G.; Bisson, C.S. J. Am.
Chern. Soc. 1940, 62, 29SI.

(2) Foote, H.W.; Vance. J.E. Ind. Eng. Chem. Anal.
Ed.~. 8,119.



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)

(2) DL-Alanine; CSH7N02; [302-72-7)

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

VARIABLES:
Concentration of CHsCH(NH2)C02H
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Keefer, R.M.

J. Am. Chern. Soc. illa. 70, 476-9.

PREPARED BY:

H. Miyamoto
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EXPERIMENTAL DATA:
The solubility of Cu(IOsh in aqueous alanine solutions at 250C was given as:

[CSH7N02) solubility
mol kg-1 mol kg-1 pHa

0.0 0.003245 ----
0.01252 0.00398 3.40
0.02508 0.00460 3.37
0.05019 0.00584 3.40 (3.405)
0.07541 0.00698 3.42 (3.43)
0.1008 0.00806 3.44
0.1516 0.01022 3.48 (3.47)
0.2027 0.01230 3.49

aValues in parentheses are "Cor. pH" values, but the term Cor. pH was not defined. Using the extended
Debye-Huckel equation to compute activity coefficients. the author interpreted the solubility data in terms of
the following complex equilibria.

Kl .. 0.034

Ks .. 29 kg mol-1.

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Method as in (1). Alanine solutions prepared from
distilled water using calibrated volumetric apparatus.
Excess air-dried copper iodate placed in glass-stopperd
Pyrex flasks and the alanine solutions added. The
flasks were placed in a thermostat at 250C and rotated
for at least 12 h. By applying pressure. samples of
saturated solution were removed with a pipet fitted
with an asbestos filter. Solubilities were determined by
iodometric titration modified for the presence of Cu2+

using the method of Foote and Vance (2).

Cu(IOsh prepared by adding equal volumes of 0.2 mol
kg- 1 KIOs and 0.1 mol kg- 1 CUS04 solutions to a large
volume of water at 600C. The ppt was filtered and
stored under water overnight. The product was
sedimented several times and the smaller particles were
discarded. After drying for 2 h at 250-2700C, the
dried copper iodate was analyzed iodometrically and
the purity was found to equal 100.1 %.

ESTIMATED ERROR:
Soly: duplicates agreed to ± 0.2 %.
Temp: precision ± 0.02 K.

REFERENCES:
(I) Keefer, R.M.; Reiber, H.G.; Bisson. C.S. J. Am.
Chern. Soc. l..2.4Q, 62, 2951.

(2) Foote, H.W.; Vance. J.E. Ind. Eng. Chem. Anal.
Ed• .!.2lQ. 8, 119.
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Hydrogen chloride; HCI; [7647-01-0]
(3) Glycine; C2H6N02; [56-40-6]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of HCI and glycine
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Monk. C.B.

Trans. Faraday Soc.l2ll. 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: The solubility of CU(IOS)2 in aqueous HCI-glycine solutions at 250C.

HCl concn
mol dm-s

0.0
0.00122
0.00081
0.0

glycine concn solubility 109Kda

mol dmos mol dm-s pH mol dm-s

0.0 0.00333 --- ----
0.01971 0.00434 3.125 2.20
0.01971 0.00439 3.20 2.20
0.01971 0.00450 3.29 2.44

aThe dissociation constant for CUC2H4N02+ calculated using literature values for the dissociation constants of
HIOs. CuCI+, CuIOs+. and for acid/base dissociation constants for C2H6N02' Details on these calculations as
well as for all AUXILIARY INFORMATION are given in the compilation for the Cu(IOsh-KCI-H20 system by
this author as well as in other compilations based on this author's publications.

COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium Hydroxide; NaOH; [1310-73-2]
(3) Glycine; C2H6N02; [56-40-6]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of NaOH and glycine
T/K .. 298

ORIGINAL MEASUREMENTS:
Monk. C.B.

Trans. Faraday Soc. l2ll. 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: The solubility of Cu(IOs)2 in aqueous NaOH-glycine solutions at 250C.

NaOH concn glycine concn solubility 109Kdla 107Kd2a
mol dmos mol dm-s mol dm-s pH mol dm-s mol2 dm-a

0.0 0.01971 0.00450 3.29 2.44 ----
0.00659 0.01288 0.00676 4.33 2.53 1.16
0.00701 0.01209 0.00694 4.45 2.51 1.04
0.00783 0.01226 0.00739 4.585 2.56 1.06
0.00879 0.01288 0.00792 4.685 2.52 1.02

aKdl for the dissociation of CuC2H4N02+ to Cu2+ and C2H4N02-. and Kd2 for the dissociation of
CU(C2H4N02h to Cu2+ and 2C2H4N02-. All other equilibrium constants taken from the literature. For details
on these calculations and for other AUXILIARY INFORMATION, see previous compilations of this author's
publications.



COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Hydrogen chloride; HC1; [7647-01-0]
(3) DL-Alanine; CSH7N02; [302-72-7]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of HCl and DL-alanine
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Monk, C.B.

Trans. Faraday Soc. l2ll. 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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EXPERIMENTAL DATA: The solubility of CU(IOsh in aqueous HCI-alanine solutions at 250C.

HCl concn alanine concn solubility 109Kd&
mol dm-s mol dm-s mol dm-s pH mol dm-s

0.0 0.0 0.00333 --- ----
0.00344 0.01427 0.00374 2.96 3.19
0.00203 0.01434 0.00382 3.09 3.11
0.00122 0.01427 0.00390 3.19 3.00
0.00041 0.01427 0.00397 3.28 3.18

&The dissociation constant for CuCsHaN02+ calculated using literature values for the dissociation constants of
HIOs, CuCl+. CuIOs+. and for acid/base dissociation constants for CsH7N02. Details on these calculations as
well as for all AUXILIARY INFORMATION are given in the compilation for the Cu(IOsh-KCI-H20 system by
this author as well as in other compilations based on this author's publications.

COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium Hydroxide; NaOH; [1310-73-2]
(3) DL-Alanine; CsH7N02; [302-72-7]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of NaOH and DL-alanine
T/K .. 298

ORIGINAL MEASUREMENTS:
Monk. C.B.

Trans. Faraday Soc. l2.ll. 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: The solubility of Cu(IOsh in aqueous NaOH-alanine solutions at 250C.

NaOH concn alanine concn solubility 109Kdl& 107Kd2&
mol dm-s mol dm-s mol dm-s pH mol dm-s mol2 dm-a

0.00616 0.01563 0.00653 4.29 3.27 1.31
0.00750 0.01570 0.00726 4.47 3.06 1.34
0.00750 0.01262 0.00727 4.68 3.06 1.47

&Kd1 for the dissociation of CuCsHaN02+ to Cu2+ and CsHaN02-, and Kd2 for the dissociation of
Cu(CsHaN02h to Cu2+ and 2CsHaN02-' All other equilibrium constants taken from the literature. For details
on these calculations and for other AUXILIARY INFORMATION, see previous compilations of this author's
publications.
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COMPONENTS:
(I) Copper iodate; CU(IOS)2 ; [13454-89-21
(2) Sodium hydroxide; NaOH; [1310-73-21
(3) Malonic acid; CsH.O.; [141-82-2]
(4) Water; H20; [7732-18-5]

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ghosh, R.; Nair, V.S.K.

J. Inorg. Nucl. Chern. .l21Q, 32, 3033-9.

VARIABLES: PREPARED BY:
Concentrations of NaOH and CsH.O.
T/K .. 298, 303, and 308 and 318 H. Miyamoto and E.M. Woolley

EXPERIMENTAL VALUES:

[CsH.O.I [NaOHI Cu(IOsh soly

tl°C mol dm-s mol dm-s mol dm-s -log Kdl -log Kd2

25 0.0 0.0 0.003533 ..--- ----
0.013887 0.006967 0.004132 5.07 ----
0.027773 0.013934 0.004951 5.10 ----
0.034716 0.017403 0.005406 5.09 0.91
0.041659 0.020870 0.005822 5.10 0.90
0.055545 0.027808 0.006664 5.10 0.90

averages: 5.09 ± 0.02 0.90 ± 0.01

30 0.0 0.0 0.003764 ---- ----
0.013887 0.006967 0.004829 5.15 ----
0.027773 0.013934 0.005515 5.15 ----
0.034716 0.017403 0.006004 5.14 0.98
0.041659 0.020870 0.006060 5.14 0.98
0.055545 0.027808 0.006941 5.14 0.99
0.041659 0.031527 0.008093 5.14 0.98

averages: 5.14 ± 0.01 0.98 ± om

Note that in each solution, [NaOH]lol .. 1/2[CsH.O.Ilol
continued.......

AUXILIARY INFORMATION

-log K,o

7.048

6.980

METHOD/APPARATUS/PROCEDURE:

Saturating column method used as in (1). All sIns
prepd by dilution of a stock sIn, and the pH measured
before and after equilibration through the column at
least 4 times (twice was sufficient for saturation). The
pH of all sIns were in the range of 3.7 to 3.8.
Sins analyzed for iodate by iodometric titrn in a
nitrogen atmos. The thermodynamic solublity product
constant was calcd from

where activity coefficients Yl and Y2 were calcd from
the modified Davies eqn (2). Kd for the CuIOs- ion
pair included in the calculations. Kd(NaIOs) assumed
to be 3.0 mol dm-s at 298 K, and values at higher
temperatures were estimated.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh prepared by dropwise addition of KIOs and
CuCl2 solutions into a large volume of dist water at
650C with stirring for 2 h. The ppt was washed 6
times and digested in double dist water for 4 h at 800C.
AnalaR chemicals were used wherever possible. Sodi­
um malonate solutions prepd from the acid and
C02-free NaOH solution so as to obtain a 1:1 buffer
ratio. Conductivity water was prepared by mixed bed
deionization.

ESTIMATED ERROR:
Soly: nothing specified. Average errors in Kd values

given in data tables.
Temp: precision ± 0.1 K.

REFERENCES:
(1) Davies, C.W. J. Chern. Soc.l.2JQ, 2471.
(2) Davies, C.W. Ion Association. Butterworths,

London, .l.2.2.Q..



COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]

(3) Malonic acid; CsH.O.; [141-82-2]
(4) Water; H20; [7732-18-5]

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Ghosh, R.; Nair, V.S.K.

J. Inorg. Nucl. Chern• .!.21Q., 32, 3033-9.
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EXPERIMENTAL VALUES: (continued......)

[CsH.O.] [NaOH] Cu(IOsh soly
t/OC mol dm-s mol drn-s mol dm-s -log Kdl -log Kd2

35 0.0 0.0 0.003956 --_ ... ----
0.013887 0.006967 0.005063 5.19 ----
0.027773 0.013934 0.005964 5.19 ----
0.034716 0.017403 0.006491 5.18 1.05
0.041659 0.020870 0.006881 5.18 1.05
0.055545 0.027808 0.007663 5.19 1.05

averages: 5.19 ± 0.01 1.05

40 0.0 0.0 0.004101 --- .. ----
0.013887 0.006967 0.005322 5.28 ----
0.027773 0.013934 0.006366 5.28 1.13
0.034716 0.017403 0.006953 5.28 1.14
0.041659 0.020870 0.007362 5.28 1.14
0.055545 0.027808 0.008486 5.28 1.13
0.041659 0.031527 0.009663 5.28 1.13

averages: 5.28 1.13 ± 0.01

-log K,o

6.929

6.888

Values of Kdl and Kd2 were calculated for reactions [I] and [2] using activity coefficients, Yl and Y2 calculated
from a modified Davies equation (2).

AU Kd and K,o values are based on mol dm-s concentration units. The authors fitted the Kd data to the
smoothing equation

log Kd .. a + beT/K) + c(T/K)2 [3]

and the following thermodynamic parameters were obtained (for 298 K).

reaction AG/kcal mol-I

[I] 6.95 ± 0.03

[2] 1.23 ± 0.01

-AH/kcal mol-I

3.50 ± 0.03
6.58 ± 0.Q3

-AS/cal K -1 mol-1

35.05 ± 0.5
26.2 ± 0.2

From a plot of log K,o vs I/(T/K), the compilers estimate that AH .. 4.5 kcal mol-I and AS .. -17 cal mol- l

K -1 (for 298 K).



52 Copper (II) Iodate

COMPONENTS:
(I) Copper iodate; Cu(IOs)2 ; [13454-89-2]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-2-Hydroxypropanoic acid (DL-Iactic acid);

CsHeOs; [598-82-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and CsHeOs
T/K .. 298, 303, 308 and 318

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Ghosh, R.; Nair, V.S.K.

J. Inorg. Nucl. Chern. 1970, 32, 3025-32

PREPARED BY:

H. Miyamoto and E.M. Woolley

CsHeOs total concn
tlDC mol dm-s

Cu(IOsh soly
mol dm-s

- log Kdl - log Kd2 - log K.D

25

30

0 0.003533 ---- ----
0.002493 0.003854 2.33 ----
0.004985 0.004122 2.29 ----
0.009970 0.004728 2.31 1.S6
0.02492 0.006523 2.40 1.54
0.03739 0.007727 2.39 1.S3
0.04985 0.008933 2.41 I.SI

averages: 4.36 ± 0.07 1.54 ± 0.03

0 0.003764 ---- ----
0.004980 0.004553 2.49 ----
0.009960 0.005079 2.41 ----
0.01494 0.005731 2.44 1.05
0.02490 0.006823 2.46 1.06
0.03735 0.008013 2.47 1.06
0.04980 0.009189 2.50 1.07

averages: 2.46 ± 0.05 1.06 ± om

7.048

6.980

Note that in each solution, [NaOHltot .. 1/2[CsHeOsltot
continued ..

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Saturating column method used as in (I). All sins
prepd by dilution of a stock sin, and the pH measured
before and after equilibration through the column at
least 4 times (twice was sufficient for saturation). The
pH of all sins were in the range of 3.7 to 3.8.
Sins analyzed for iodate by iodometric titrn in a
nitrogen atmos. The thermodynamic solublity product
constant was calcd from

K.D.. [Cu2+][IOs-j2Y1Y2

where activity coefficients Yl and Y2 were calcd from
the modified Davies eqn (2). Kd for the CuIOs- ion
pair included in the calculations. Kd(NaIOs) assumed
to be 3.0 mol dm-s at 298 K, and values at higher
temperatures were estimated.

Cu(IOsh prepared by dropwise addition of KIOs and
Cuel2 solutions into a large volume of dist water at
65DC with stirring for 2 h. The ppt was washed 6

times and digested in double dist water for 4 h at 80DC.

AnalaR chemicals were used wherever possible. Sodi­
um lactate solutions prepd from the acid and CO2-free
NaOH solution so as to obtain a 1:1 buffer ratio.
Conductivity water was prepared by mixed bed
deionization.

ESTIMATED ERROR:
Soly: nothing specified. Average errors in Kd values

given in data tables.
Temp: precision ± 0.1 K.

REFERENCES:
(I) Davies, C.W. J. Chern. Soc. ~, 2471.
(2) Davies, C.W. Ion Association. Butterworths,

London, l.2.QQ.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2] Ghosh. R.; Nair. V.S.K.
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-2-Hydroxypropanoic acid (DL-lactic acid); J. luorg. Nucl. Chern. !21Q. 32. 3025-32.

CsHeOs; [598-82-3]
(4) Water; H20; [7732-18-5]

EXPERIMENTAL VALUES: (continued......)

CsHeOs total concn Cu(IOsh soly - log Kd1 - log Kd2 - log K.o

t/°C mol dm-s mol dm-s

35 0 0.003956 ---- ---- 6.929
0.005169 0,(104830 2.55 ----
0.009940 0.005438 2.49 ----
0.01491 0.006192 2.53 0.91
0.02485 0.007354 2.54 0.89
0.03727 0.008366 2.53 0.89
0.04970 0.009714 2.55 0.92

averages: 2.54 ± 0.05 0.90 ± 0.02

40 0 0.004101 ---- ---- 6.888
0.004464 0.004956 2.64 ----
0.008928 0.005751 2.64 --.-
0.01488 0.006687 2.65 0.61
0.02976 0.008691 2.69 0.62
0.04464 0.010083 2.67 0.61
0.08928 0.013531 2.67 0.60

averages: 2.66 ± 0.03 0.61 ± 0.01

45 0 0.005484 ---- ---- 6.536
0.005098 0.006750 2.74 ----
0.01485 0.008796 2.74 ----
0.02475 0.DlI002 2.81 0.30
0.02970 0.011620 2.79 0.34
0.04455 0.014119 2.78 0.31
0.04950 0.014828 2.77 0.30

averages: 2.77 ± 0.04 0.31 ± 0.D3

Kd1 and Kd2 calculated from eqs. [I] and [2] using using activity coefficients calculated from a modified Davies
equation (2). The thermodynamic equilibrium constants are defined as follows:

Authors give pK" for HCsH60S as 3.83 at 250C (volume unit basis). Authors state that plots of log Kd vs
1/(T/K) are linear. From these plots. the following results were reported (presumably at 250C):

reaction AG/kcal mol-1

[I] 3.22 ± 0.06
[2] 2.10 ± 0.05

AH/kcal mol-1

-8.90 ± 0.24
2.77 ± 0.14

AS/cal K -1 mol-1
-40.6 ± 0.2

2.2 ± 0.3

From a plot of log K.o vs l/(T/K) using the data for 25. 30. 35. and 400C. the compilers obtain (for 298 K) A
H to 4.5 kcal mol-1 and AS to -17 cal K -1 mol-1.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Hydrogen chloride; HCI; [7647-01-0]
(3) Glycylglycine; C4HsN20S; [556-50-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of HCI and glycylglycine
T/K .. 298

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Monk, C.B.

Trans. Faraday Soc. llli, 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: The solubility of CU(IOS)2 in aqueous HCI-glycylglycine solutions at 250C.

HCI concn
mol dm-s

0.00033
0.00246
0.00020
0.00132

C4HaN20s concn
mol dm-s

0.01006
0.01382
0.01356
0.02046

solubility
mol dm-s

0.00366
0.00367
0.00383
0.00406

pH

3.97
2.75
3.99
3.95

9.27
9.47
9.31
9.12

aThe dissociation constant for CuC4H7N20s+ calculated using literature values for the dissociation constants of
HIOs, CuCI+, CuIOs+, and for acid/base dissociation constants for C4HaN20s. Details on these calculations as
well as for all AUXILIARY INFORMATION are given in the compilation for the Cu(IOsh-KCI-H20 system by
this author as well as in other compilations based on this author's publications.

COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium Hydroxide; NaOH; [1310-73-2]
(3) Glycylglycine; C4HsN20s; [556-50-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concns of NaOH and glycylglycine
T/K .. 298

ORIGINAL MEASUREMENTS:
Monk, C.B.

Trans. Faraday Soc. llli, 47, 285-91.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA: The solubility of Cu(IOsh in aqueous NaOH-glycylglycine solutions at 250C.

NaOH concn C4HsN20 S concn solubility 107Kdla loeKd2a
mol dm-S mol dm-s mol dm-s pH mol dm-s mol2 dm-e

0.00400 0.01587 0.00483 4.40 9.06 2.34
0.00457 0.01580 0.00507 4.44 7.7b 2.60
0.00601 0.01932 0.00557 4.50 8.8 2.31
0.00627 0.01892 0.00568 4.52 8.2 2.20

aKdl for the dissociation of CUC4H7N20S+ to Cu2+ and C4H7N20S-, and Kd2 for the dissociation of
CU(C4H7N20sh to Cu2+ and 2C4H7N20S-' All other equilibrium constants taken from the literature. For details
on these calculations and for other AUXILIARY INFORMATION, see previous compilations of this author's
publications.

bThe author indicated that this value may be in error.
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COMPONENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Sodium glycollate (sodium hydroxyacetate);

C2HSOsNa; [2836-32-0]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of sodium glycollate
T/K .. 298

ORIGINAL MEASUREMENTS:
Evans, W.P.; Monk, C.B.

J. Chern. Soc. !2ll, 550-7.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA: The solubility of Cu(IOsh in aqueous sodium glycollate solutions at 250C.

C2HSOsNa concn Cu(IOsh soly Kd2a

mol dm-s mol dm-s mol2 dm-6

0.0 0.00326 ------
0.01512 0.00645 0.0180
0.02016 0.00736 0.0169
0.03017 0.00899 0.0173

aKd2 for CU(C2HSOsh .. Cu2+ + 2C2HSOS- calculated from material balance equations using an adjusted value
for Kdl .. 0.00128 mol dm-s. Kdl is the equilibrium constant for the reaction CuC2HsOs+ .. Cu2+ +
CUC2HSOS-' Activity coefficients estimated, and all AUXILIARY INFORMATION essentially identical to
previous works: e.g. see the compilations on the publication by Lloyd, M.; Wycherley, V.; Monk, C.B. J. Chern.
Soc. !2ll, 1786.

COMPONENTS:
(l) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Sodium DL-lactate (sodium 2-hydroxypropionate);

CSH50sNa; [72-17-3]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of sodium DL-lactate
T/K .. 298

ORIGINAL MEASUREMENTS:
Evans, W.P.; Monk, C.B.

J. Chern. Soc. !2ll, 550-7.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA: The solubility of Cu(IOsh in aqueous sodium DL-Iactate solutions at 250C.

CSH50sNa concn Cu(IOsh soly Kd2a

mol dm-s mol dm-s mol2 dm-6

0.0 0.00326 ------
0.01269 0.00634 0.0160
0.01904 0.00770 0.0124
0.02538 0.00883 0.0154

aKd2 for Cu(CSH50sh .. Cu2+ + 2CsH50S- calculated from material balance equations using an adjusted value
for Kdl .. 0.00095 mol dm-s. Kdl is the equilibrium constant for the reaction CUCSH50S+ .. Cu2+ +
CUCSH50S-' Activity coefficients estimated, and all AUXILIARY INFORMATION essentially identical to
previous works: e.g. see the compilations on the publication by Lloyd, M.; Wycherley, V.; Monk. C.B. J. Chern.
Soc. l.2ll. 1786.
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Lithium perchlorate; LiCIO.; [7791-03-9]
(3) Perchloric acid; HCIO. [7601-90-3]
(4) Deuterium oxide (water-d2); D20; [7789-20-0]

VARIABLES:
Concn of LiCIO. at [HCIO.] = 0.0001 mol dm-s
T/K = 288, 298 and 308

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Ramette, R.W.; Broman, R.F.

J. Phys. Chem. !.2.2l, 67, 942-4.

PREPARED BY:

G. Jancso, H. Miyamoto and E.M. Woolley

Note that for all solutions below, the concentration of HCIO. is constant at 0.0001 mol dm-S•

LiCIO. concn Cu(IOs)2 soly LiCIO. concn Cu(IOsh soly
t/oC mol dm-S mol dm-S t/°C mol dm-S mol dm-s

14.7 0.000 0.00203 25.0 0.000 0.00235

" 0.025 0.00236 " 0.025 0.00274

" 0.050 0.00255 " 0.050 0.00294

" Om5 0.00271 " 0.075 0.00309

" 0.100 0.00279 " 0.100 0.00321

"
"

35.0 0.000 0.00273

" 0.025 0.00309

" 0.050 0.00336

" 0.075 0.00352

" 0.100 0.00366

continued....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method same as in (I). Excess Cu(IOsh,D20 added to
LiCIO. solutions containing HCIO. to supress hydroly­
sis. Solutions were rotated in borosilicate glass bottles
for 2 d in a thermostat at 380C, and then transferred to

a water bath thermostated at 35.0oC where they stood
for 3 d with occasional shaking. Saturated solutions
were filtered through fine porous glass by pressure,
and 5 cmS aliquots were pipetted into titration flasks.
Aliquots were treated with 2 ml of 0.1 mol dm-s acetic
acid + 0.1 mol dm-S sodium acetate buffer, and I drop
of Snazoxs indicator: the solution was then titrated with
EDTA. The EDTA solutions were standardized with
weighed quantities of pure electrolytic copper, and
duplicate titrations agreed to within 0.2 %.

The bottles and remaining solutions were then equi­
librated in a similar manner at 25.0oC, and finally at
14.70C, and aliquots for analyses were taken at each
temperature.

SOURCE AND PURITY OF MATERIALS:

Cu(IOsh·D20 prepared by adding 0.3 mol dm-s KIOs
and 0.15 mol dm-S CuSO. solutions (both in D20) to
600C D20 with constant stirring. The solid was
digested at this temperature for one hour, collected on
a glass filter, and dried at 1000C. Assay with EDTA
gave 99.9 % purity. D20 (General Dynamics Corp.)
was specified as 99.5 % pure.

LiCIO. and HCIO. were reagent grade.

ESTIMATED ERROR:
Soly: reproducibility within 0.2 %.
Temp: nothing specified.

REFERENCES:
(1) Ramette, R.W.; Dratz, E.A. J. Phys. Chern. 1.2.Q1.

67, 940.
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COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]
(2) Lithium perchlorate; LiClO.; [7791-03-9]
(3) Perchloric acid; HClO. [7601-90-3]
(4) Deuterium oxide (water-d2); D20; [7789-20-0]

EXPERIMENTAL DATA: (continued......)

ORIGINAL MEASUREMENTS:
Ramette. R.W.; Broman. R.F.

J. Phys. Chern. lli.l. 67. 942-4.

KIo was calculated by the authors as Klo .. 4Ssy where S is the experimental solubility and Y is the
Debye-Huckel activity relation

log Y .. -6Al1/2/(1 + B11/2) [I]

[2]

The calculations were carried out by plotting -log(4SS) versus 11/2 while varying B so that the value of A was
precisely the theoretical value at each temperature. The results are summarized below. and include the
evaluation of the Gibbs free energy. enthalpy and entropy obtained in the usual way from a -log Klo vs
I/(T/K) plot. All are based on mol dm-s units, and the uncertainties expressed refer to the 90 % confidence
intervals.

Aa B
t/oC mol'1/2 dmS/ 2 mol-1/2 dms/2 -log K.o

14.7 0.507 1.79 7.69 ± 0.02
25.0 0.515 1.85 7.51 ± 0.01
35.0 0.525 2.02 7.34 ± 0.03

aNote: The authors point out that in carrying out the least squares treatment of the solubility data, the "best fit"
does not correspond to the case where A is the theoretical value in eq. [I]. In fact. at 250C in protium oxide
(H20), the sum of squares of deviations for the fit with A constrained to equal the theoretical values is 0,00059,
whereas the "best fit" gives 0.00039 for the sum of the squares of deviations: in this case B .. 3.2 mol-1/2 dm-s/2

and A .. 0.752 mol'1/2 dm3/ 2 which gives -log K.o" -7.21 rather than -log Klo" 7.13 (see the compilation of
the paper by these authors for the corresponding H20 system). Nothing analogous is mentioned about the
treatment of D20 solubility data.

aGIO
kcal mol-1

10.25 ± 0,01

aHlo
kcal mol-1

7.00 ± 0.30

aSIO
cal K-1 mol-1

-10.9 ± 0.9
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Copper iodate; Cu(IOsh ; [13454-89-2)
(2) Lithium perchlorate; LiCl04; [7791-03-9) Gamjager, H.; Gerber, F.; Antonsen, 0.
(3) Deuteroperchloric acid; DCl04;

[19029-50-6) Chlmlca !.2ll, 27, 94-7
(4) Deuterium oxide; D20; [7789-20-0)

VARIABLES: PREPARED BY:
Concentration of LiCl04 and DCl04.
T/K .. 274, 288, 298 and 308. H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA:

Using LiCl04 and DCl04 to maintain a constant ionic strength of 1.0 mol kg-I, the soly of Cu(IOsh was
reported graphically. The data were analyzed in terms of the following eqns defining F as 2(soly)1.5 where
concentrations are based on mol kg-I units (note that activity coefficients are assumed to equal unity):

where

and ( +} {lOjl
K" D --

a (DlD;}

From material balance requirements and least squares fitting, the following were reported:

t/°C -log KIo -log Ka Cu(IOsh soly/mol kg-I a

I 6.821 (u .. 0.036) 0.574 (u .. 0.020) 0.00336
15 6.558 (u .. 0.019) 0.602 (u .. 0.011) 0.00402
25 6.411 (u .. 0.080) 0.629 (u .. 0.023) 0.00460
35 6.293 (u .. 0.021) 0.731 (u .. 0.011) 0.005Os

aSolubilities calcd by compilers from (Klo/4)I/S (note ionic strength .. 1.0 mol kg-I).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Excess cupric iodate deuterate was
placed in glass ampoules and LiCl04 and DCl04
solutions added to maintain the ionic strength at 1.0
mol kg-I. The ampoules were sealed and shaken in a
water thermostat with a precision in temperature of ±
0.10C. After equilibrium was reached, samples of
saturated solution were removed by millipore filtration
and analyzed for cupric iodate by iodometric titration.
X-ray powder diffraction patterns of the solid phase
before and after equilibration indicated the solid phase
to be Cus(IOs)o.2D20.

SOURCE AND PURITY OF MATERIALS:

Cus(IOs)o.2D20 prepared as in (I). DCl04 prepd by
ion exchange of an NaCl04 solution. DClD4 contained
< 0,01 % Na and < 0.2 % H. LiCl04 prepd from
Li2COs and HCl04 followed by several recrystalliza­
tions. D20 was> 99.8 % D as obtained from
Wurlington E.I.R.

ESTIMATED ERROR:
Standard deviations for Klo given above.
Temp: precision ± 0.1 K.

REFERENCES:
(1) Ramette, R.W.; Broman, R.F. J. Phys. Chem.,
l.2Ql, 67, 942.



COMPONENTS:
(1) Copper iodate; Cu(IOsh ; [13454-89-2]

(2) Tetrahydrofuran; C.HsO; [109-99-9]

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

VARIABLES:
Solvent composition.
T/K =298.

EXPERIMENTAL DATA:

Copper (II) Iodate

ORIGINAL MEASUREMENTS:
Miyamoto, H.

Nippon Kagaku Kalshl .l.2.ll. 659-61.

PREPARED BY:

H. Miyamoto
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The solubility of Cu(IOsh in water-tetrahydrofuran mixtures at 250C is given below.

C.HsO composition
mass % mol %

solubility
mole dmos

o
5

10
15
20
25
30
40

0.0
1.3
2.7
4.2
5.9
7.7
9.7

14.3

0.00347
0.00235
0.00172
0.00125
0.00092
0.00064
0.00050
0.00026

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess copper iodate and solvent were placed in glass
stoppered bottles, and the bottles were placed in a
thermostat at 250C and rotated for 48 hours. The
solutions were allowed to settle, and aliquots withdrawn
through a siphon tube equipped with a sintered glass
filter. The iodate content in the saturated solutions
was determined by iodometric titration.

Cu(IOsh·H20 was prepared by dropwise addition of
equivalent solutions of CU(NOsh (Wako Co., reagent
grade) and KIOs (Wako, reagent grade) into a large
volume of KNOs solution. The ppt was washed and
dried under reduced pressure. Tetrahydrofuran was
distilled from NaOH and then redistilled from metallic
sodium.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision :l: 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Copper iodate; Cu(IOsh ; [13454-89-2] Miyamoto, H.; Yamamoto, M.; Maruyama, Y.

(2) N,N-Dimethylformamide; CsH7NO; [68-12-2] NIppon Kagaku Kalshl l212, 546-8.

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

VARIABLES: PREPARED BY:
Solvent composition.
T/K .. 293, 298 and 303. H. Miyamoto

EXPERIMENTAL DATA:

CsH7NO composition solubility CsH7NO composition solubility
t/°C mass % mol % mol dm-s t/°C mass % mol % mol dm-s

20.0 0.0 0.0 0.00321 30.0 0.0 0.0 0.00365
5.04 1.29 0.00255 5.31 1.36 0.00290
9.99 2.66 0.00200 9.76 2.60 0.00236

14.59 4.04 0.00157 15.44 4.31 0.00179
20.35 5.92 0.00118 19.84 5.75 0.00145
24.89 7.55 0.00093 24.85 7.54 0.00113
30.53 9.77 0.00070 30.14 9.61 0.00083
40.49 14.36 0.00038 40.58 14.41 0.00046

25.0 0.0 0.0 0.00344
4.93 1.26 0.00277
9.89 2.63 0.00218

14.99 4.16 0.00171
20.11 5.84 0.00131
24.76 7.50 0.00104
29.73 9.44 0.00078
40.44 14.34 0.00041

AUXILIARY INFORMATION

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

Excess copper iodate and solvent were placed in glass Cu(lOsh.H20 was prepared by addition of dilute
stoppered bottles, and the bottles were placed in a solutions of Cu(NOsh and KIOs to boiling water. The
thermostat at a specified temperature and rotated for ppt was washed and dried at room temp. The
72 hours. Samples of saturated solution were filtered monohydrate was obtained. CsH7NO (Mitsubishi Gas
through glass filters, and aIiquots were diluted with Chem. Co.) was distilled under reduced pressure, dried
water. The iodate concentration was then determined with Na2COs and redistilled three more times.
iodometrically.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:

(I) Silver chlorate; AgCIOs; [7783-92-8]

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

CRITICAL EVALUATION:

Silver Chlorate

EVALUATORS:

H. Miyamoto
Niigata University
Niigata, Japan
July, 1987

THE BINARY SYSTEM

61

Data for the solubility of AgCIOs in water have been reported in three publications (1-3). Noonan (I) and Ricci
and Offenbach (2) reported solubilities in mass units (converted to molalities by the compilers), and
Mel'nichenko and Gyunner (3) reported the solubility of AgCIOs at 293.2 K in mol dm-s units. In the 'absence
of density data, direct comparisons of the results of (3) to those in (I, 2) cannot be made. However, the
singular value for the solubility of AgCIOs in pure water at 293.2 K reported in (3) appears to be low. No
hydrates of AgCIOs have been reported, and Ricci and Offenbach (2) have confirmed that the solid phase at
298.2 K is the anhydrous salt.

The experimental solubilities reported in (I) for 278.2 K to 308.2 K and the singular value from (2) for 298.2 K
were fitted to the following smoothing equation:

y ~ - -22~~o;.71 - 1480.209/n(TIK) + 8404,654 - 2.551 09(T IK) [1 ]

where Uy .. 0.009 and ux " 7.4 X 10-6 (Yx and the standard errors, u are defined in the PREFACE). Based on
this smoothing equation, the evaluator calculated tentative solubilities at selected temperatures which are given
in Table I below.

Table 1. Tentative solubilities of AgCIOsin water calculated from eq. [I]

AgCIOs AgCIOs
T/K mol kg- l mol %

278.2 0.445 0.795
283.2 0.535 0.955

288.2 0.637 1.035
293.2 0.753 1.338

298.2 0.887 1.573

303.2 1.047 1.851

308.2 1.241 2.187

REFERENCES

I. Noonan, E. C. J. Am. Chem. Soc. J.2.18., 70, 2915.

2. Ricci, J. E.; Offenbach, J. A. J. Am. Chem. Soc• .l.2ll, 73, 1597.

3. Mel'nichenko, L. M.; Gyunner, E. A. Zh. Neorg. Khlm• .l.221, 12, 1524; Russ. J. Inorganic Chem. (Eng!.

Trans!.) .l.221, 12, 801.
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COMPONENTS:
(I) Silver chlorate; AgCIOs; [7783-92-8]

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

VARIABLES:

T/K .. 278.15, 288.15, 298.15 and 308.15

EXPERIMENTAL DATA:

Silver Chlorate

ORIGINAL MEASUREMENTS:
Noonan, E.C.

J. Am. Chern. Soc. lliB., 70, 2915-8.

PREPARED BY:

H. Miyamoto and E.M. Woolley

AgCI0s solubility AgCIOs solubilitya

t/OC mol/IOO mol water mol kg-1

5.0 0.80 17 0.4450

15.0 1.1481 0.637s
25.0 1.6040 0.890.
35.0 2.235s 1.2408

aMolalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Excess AgCIOs was placed into 6-8 ml Pyrex capsules,

water was added, and the ampoules sealed. Equilibri­
um was approached from the high temperature side
only. Samples were rotated 12 to 48 hours in a water
bath controlled to ± 0.05 K or better. They were then
allowed to settle for one hour, and 2-5 cms aliquots
were withdrawn through glass wool. The samples were
transferred to 30 cmS Pt crucibles, weighed to 1 mg
and carefully evaporated and dried to constant mass (to
0.05 mg) in an oven or desiccator. Buoyancy correc­

tions were applied. All determinations were performed
in duplicate and repeated if discrepancies were greater
than 0.5 %.

SOURCE AND PURITY OF MATERIALS:

AgCIOs was prepared from NaCI03 and AgNOs, and
the product then recrystallized two to five times.
Water was probably distilled from alkaline perman­
ganate solution, and the electrolytic conductivity was

checked.

ESTIMATED ERROR:
Soly: precision at least ± 0.5 %.
Temp: precision ± 0.05 K or better.

REFERENCES:



COMPONENTS:
(1) Silver chlorate; AgCIOs; [7783-92-8]

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

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

VARIABLES:
Composition
T/K .. 298

Silver Chlorate

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Offenbach, J.A.

J. Am. Chern. Soc• .l.2ll, 73, 1597-9.

PREPARED BY:

H. Miyamoto
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EXPERIMENTAL DATA:
In the ternary AgCI03-NaCI03-H20 system, 'type five' Roozeboom solid solutions were reported.

NaCI03 NaCI03 AgCI03 AgCI03 nature of the
mass % mol %a mass % mol %a solid phaseb

0 0 14.46 1.567 AgCI03

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 0 NaCI03

aMass % solubilities calculated by the compiler. In pure water, the compiler calculates a solubility of 0.7558 mol
kg-1 for AgCIOs at 250C.
bThe limiting compositions of solid solutions I and II were estimated as - 37 mass % NaCI03 in solid solution
SSI, and - 26 mass % AgCI03 in solid solution SSII. The composition of the isothermally invariant liquid with
these two limiting solid solutions is 2.15 mass % AgCI03 and 46.55 mass % NaCI03.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Ternary mixtures of known com­
position were allowed to equilibrate at 250C for two
weeks with stirring. The equilibrium compositions
were unchanged after an additional 1-3 weeks of
stirring. Aliquots of saturated solution were filtered
and analyzed for silver and for total solids. Silver was
analyzed by titration with standard KSCN solution, and
total solids determined by evaporation to dryness at
1l0-1250C. NaCl03 was determined by difference.

SOURCE AND PURITY OF MATERIALS:

AgCl03 was prepared from ·c.p. grade' AgN03 and
NaCl03. The product was recrystallized three times
and analyzed gravimetrically as AgCl after reduction
with NaN03 in the presence of NaCI. Purity was
reported as 99.72 %.

ESTIMATED ERROR:

Soly: precision - ± 0.03 mass % (compiler).
Temp: precision probably better than ± 0.1 K

(compiler).

REFERENCES:
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COMPONENTS:
(I) Silver chlorate; AgCIOs; [7783-92-8]
(2) 1,3,5,7-Tetraazatricylo[3.3.I. IS,71-decane (hexa­

methylenetetramine); CeH12N4; [100-97-01
(3) Water; H20; [7732-18-51

VARIABLES:
Composition
T/K .. 293.2

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Mel'nichenko, L.M.; Gyunner, E.A.

Zh. Neorg. Khlm• .!2ll, 12, 1524-8: Russ. J. Inore.
Chem. (Engl. Transl.) .!2ll, 12, 801-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley

The solid phase was probably not simply AgCIOs, but was instead either (A) hexamethylenetetramine disilver(l)
dichlorate, [Ag2CeH12N41(CIOsh, or (B) hexamethylenetetramine silver(l) chlorate, [AgCeH12N4ICIOs.

mol ratio of solubility [CeH12N4ltotb probable

CeH12N4a mol dm-s mol dm-s solid phase

0 0.285 0 A
0.10 0.187 0.029 A
0.20 0.102 0.057 A
0.30 0.048 0.086 A and B
0.333 0.028 0.095 B
0.40 0.022 0.114 B
0.45 0.018 0.128 B
0.50 0.010 0.143 B
0.55 0.010 0.157 B
0.60 0.011 0.171 B
0.70 0.012 0.200 B
0.80 0.013 0.228 B

0.90 0.014 0.257 B
0.95 0.014 0.271 B
1.00 0 0.285 none

aDefined as initial [CeH12N41/(initial [CeH12N41 + initial [AgCIOs]).
bCalculated by the compilers.

continued.......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Aqueous solutions of AgCIOs and CeH12N4 (each 0.285
mol dm-S) were mixed to give 20 ems total volume.
The mixtures were stirred vigorously for 24 hours at
200C. White crystalline precipitates formed in mixtures
containing less than 19 moles of the amine for each
mole of AgCIOs. The total silver in the liquid phase
was determined gravimetrically by precipitation as the
chloride after decomposing the hexamethylenetetramine
with nitric acid. Solid [AgCeH12N4ICIOs was equi­
librated for 48 hours while shaking.

SOURCE AND PURITY OF MATERIALS:

"Analytical reagent" grade silver chlorate and hexa­
methylenetetramine, and twice distilled water were
used. [AgCeH12N4ICIOs was prepared from equimolar
solutions of the chlorate and the amine. After 24
hours, the product was filtered and dried at room
temperature, and then at !08oC to constant mass.
Analysis showed the hydrate to be stable at room
temperature, and the anhydrous form at !08oC.

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

REFERENCES:
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COMPONENTS:
(I) Silver chlorate; AgCIOs; [7783-92-8]
(2) 1,3,5,7-Tetraazatricylo[3.3.1.IS.7]-decane (hexa­

methylenetetramine); CeH12N4; [100-97-0]
(3) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:
Mel'nichenko, L.M.; Gyunner. E.A.

Zh. Neorll. Khlm• .l.261. 12. 1524-8: Russ. J. Inorll.
Chem. (Enili. Transl.) .l.261. 12, 801-4.

(continued.......)

The author also measured the refractive indices of the solutions. The formation of two sparingly soluble
compounds [Ag2CeH12N4](CIOsh and [AgCeH12N4]CIOs was postulated. A compound [AgCeH12N4]CIOs,H20 was
prepared and confirmed from solutions containing equal moles of AgCIOs and CeH12N4. This compound was
dried and equilibrated with several aqueous CeH12N4 solutions which were then analyzed for silver. and the
results of these experiments are given in the table below.

initial concn of

CeH12N4

mol dm-S

o
0.1485
0.2890
0.3974
0.4857
0.5700
0.6827

equilibrium concn of

CeH12N4

mol dm-S

o
0.1440
0.2762
0.3785
0.4623
0.5435
0.6497

solubility
mol dm-S

0,01032
0.01224
0.01534
0.01781
0.01975
0.02118
0.02400

The solubility data were analyzed in terms of three equilibria, and using the method of least squares the authors
reported the following:

log Kia" [AgCeH12N4+][CIOs-] .. 1.065 x 10-4 mol2 dm-e
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COMPONENTS:
(l) Silver chlorate; AgCIOs; [7783-92-8]

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

Silver Chlorate

ORIGINAL MEASUREMENTS:
Noonan, E.C.

J. Am. Chern. Soc:• .l2.4B., 70, 2915-8.

(3) Deuterium oxide (water-d2); D20; [7789-20-0]

VARIABLES:

T/K .. 278.15, 288.15, 298.15 and 308.15

EXPERIMENTAL DATA:

PREPARED BY:

W.A. Van Hook and E.M. Woolley

D20 content AgCIOs solubility AgCIOs solubility·

tl°C mol % mol/l00 mol water mol kg-1

5.0 98.38 0.6532 0.3267
15.0 98.38 0.9567 0.4785
25.0 98.38 1.3578 0.6791
35.0 98.18 1.9076 0.9542

The authors computed the expected solubility in pure (100 %) D20 assuming a linear change in solubility with
mol % D20. The results of these calculations are given below.

tloC

5.0
15.0
25.0
35.0

.Molalities calculated by the compilers.

AgCIOs solubility
mol/l00 mol D20

0.6508
0.9535

0. 13537
0.1 901 5

AUXILIARY INFORMATION

AgCIOs solubility·
mol kg-1

0.3250
0.4761

0.6759

0.9494

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

Excess AgCIOs was placed into 6-8 ml Pyrex capsules,
water was added, and the ampoules sealed. Equilibri­
um was approached from the high temperature side
only. Samples were rotated 12 to 48 hours in a water
bath controlled to ± 0.05 K or better. They were then
allowed to settle for one hour, and 2-5 cms aliquots
were withdrawn through glass wool. The samples were
transferred to 30 cmS Pt crucibles, weighed to 1 mg
and carefully evaporated and dried to constant mass (to
0.05 mg) in an oven or desiccator. Buoyancy correc­
tions were applied. All determinations were performed
in duplicate and repeated if discrepancies were greater
than 0.5 %.

AgClOs was prepared from NaCIOs and AgNOs, and
the product then recrystallized two to five times. D20
was distilled consecutively from alkaline permanganate
solution and then from K2Cr207 or CrOs solution, and
the electrolytic conductivity of the final product was 2
x 10-0 S cm-1 or less. The D20 content was computed
from the measured density at 250C relative to 1.10763
g cmos for pure D20.

ESTIMATED ERROR:
Soly: precision at least ± 0.5 %.
Temp: precision ± 0.05 K or better.

REFERENCES:
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COMPONENTS:
(I) Silver chlorate; AgCIOs; [7783-92-8)
(2) 1,3,5,7-Tetraazatricylo[3.3. I. IS,7)-decane (hexa­

methylenetetramine); CeH12N4; [100-97-0)
(3) Methanol; CH40; [67-56-1)

VARIABLES:
Composition
T/K .. 293.2

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Mel'nichenko, L.M.; Gyunner, E.A.

Zh. Neorg. Khlm. l.2.Q1, 12, 1524-8: Russ. J. Inorg.
Chem. (Engl. Transl.) l221, 12, 801-4.

PREPARED BY:

H. Miyamoto and E.M. Woolley

The solid phase was probably not simply AgCIOs, but was instead either (A) hexamethylenetetramine disilver(I)
dichlorate, [Ag2CeH12N4)(CIOsh, or (B) hexamethylenetetramine silver(I) chlorate, [AgCeH12N4)CIOs.

CeH12N4a solubility probable
mol % mol dm-s solid phase

0 0.0184 none
10 0.0101 (Ag2CeH12N4)(CIOsh
20 0.0063 "
30 0.0023 "
33 0 (Ag2CeH12N4)(CIOsh + (AgCeH12N4)CIOS
35 to 100 0 (AgCeH12N4)CIOs

aDefined as (100 %) x initial [CeH12N4)/{initial [CeH12N4) + initial [AgCIOs)}. The authors also measured the
refractive indices of the solutions. The formation of complexes with more than one mole of hexamethylene­
tetramine per mole of silver chlorate does not take place.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Methanolic solutions of AgCIOs and CeH12N4 (each
0.0184 mol dm-S) were mixed to give 20 cms total
volume. The mixtures were stirred vigorously for 24

hours at 200C. White crystalline precipitates formed in
all mixtures. The total silver in the liquid phase was
determined gravimetrically by precipitation as the
chloride after decomposing the hexamethylenetetramine

with nitric acid.

SOURCE AND PURITY OF MATERIALS:

"Analytical reagent" grade silver chlorate and hexa­
methylenetetramine were used. Methanol was distilled
twice.

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

REFERENCES:
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Silver Bromate

EVALUATORS:
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Niigata University
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THE BINARY SYSTEM

M. Salomon
U.S. Army, ET & DL
Ft. Monmouth, NJ, USA

Data for the solubility of AgBrOs in water have been reported in 36 publications (1-36). Eight publications
reported the solubilities in mass units (6, 7, 10, II, 13, 33-35), and the remaining 28 publications (1-5, 8, 9, 12,
14-32, 36) reported solubilities in mol dm-s units. Table I summarizes the experimental solubilities based on
mass units, and Table 2 summarizes the solubilities based on mol dm-s units. The solid phase down to at least
278 K is the anhydrous AgBrOs (11).

Table 1. Summary of experimental solubilities based on mass units.

T/K mmol kg- l 104X ref

278.2 3.84 0.692 11
298.2 8.062 1.463 7

" 8.19 1.475 13

" 8.27 1.490 10

" 8.31 1.497 6

" 8.67 1.562 11
303.2 9.63 1.735 6

" 9.8 1.765 33

" 10.2 1.837 34

" 10.2 1.837 35
308.2 11.41 2.055 6
313.2 13.40 2.413 6
318.2 15.74 2.835 6
323.2 18.3 3.296 6

" 18.36 3.307 11
328.2 21.08 3.796 6
333.2 24.18 4.354 6
338.2 27.48 4.948 6
343.2 31.17 5.612 6
348.2 35.29 6.354 6
353.2 39.70 7.147 6
358.2 44.75- 8.055 6
363.2 56.20- 10.11 6

-Rejected values

The experimental mole fraction (X) solubilities in Table 1 were fitted to the following smoothing equation

-25941.73
Y x - TIK - II7.4041In(TIK) + 688.443 + O.I71916(TIK) [1]

where

{
XU( I - x)' (v + r)u.r}

y x - in rr (I + X)u.r

All terms in eq. (2) are defined in the PREFACE. The standard error in the function Yx of eq. [2) is (]y ..

0.038, and for the mole fraction solubilities, (]x" 3.3 x 10-6; two data points were rejected on the basis that

[2]
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Table 2. Summary of experimental solubilities based on mol dm-3 units.

T/K mmol dm-s references

288.2 6.07 2li, 27
293.1 6.31 a 3
293.2 7.28a 16, 18-23, 25-29
297.7 8.10 2
298.2 7.lOa I

" 8.03 30

" 8.09 14

" 8.11 15. 8.12 8

" 8.131 9

" 8.25 17,24

" 8.26 12

" 8.2668 5

" 8.59a 16, 18-23, 25-29, 31, 32
300.2 7.25a 4
303.2 10.02a 16, 18-23, 25-29
308.2 11.62a 31,32

aRejected values

(Xob.d - Xealed) > 211x• Thus the smoothing equation [I] is based on the remaining 21 data points. Solubilities
calculated from eq. [I] are designated as recommended, and values at selected temperatures are given in Table 4.

For the solubilities reported in mol dm-s units, and using the criteria that cob.d - cealed S 211, 10 data points
were fitted by a relative least squares method to the following empirical smoothing equation:

In(C1/mol dm-S) • -250101.7 + 340886.6/(T/IOOK) + 231859In(T/IOOK) - 39418.4(T/IOOK) [3]

where l1e • 7 X 10-6• Solubilities calculated from eq. [3] are designated as tentative, and are also included in
Table 4. It should be noted that using the recommended solubility of 0.00831 mol kg-1 at 298.2 K and Owen's
density of 0.9987 g cc-1 (8) yields a solubility of 0.00828 mol dm-3 which differs from the tentative value in
Table 4. For this reason, the mol dm-3 solubilities calculated from eq. [3] are designated tentative.

The thermodynamic solubility product has been reported in 9 publications (12, 14, 17,24,30,36,39-41). All
but one are based on mol dm-3 units, the exception being (36) where K.oo is based on mol kg- l units. A
summary of the results and methods used to compute the solubility products is given in Table 3. It appears that
some authors reported the same value for the solubility product in several publications as indicated in Table 3,
and in fitting these data to the empirical smoothing equation below, these data points were treated as singular
determinations. Only one data point was rejected from (40, 41) since it is obviously too low. The studies in
(40, 41) do not report solubility data, but report solubility products based on e.m.f. measurements in pure water
and in aqueous mixtures with 1,4-dioxane, glycerol or urea: these papers have been rejected and therefore not
compiled. The remaining 6 data points based on mol dm-s units were fitted to the following smoothing

equation:

In( K~o _ ) • 37.0874-97.4716(TIlOOK)-13.0224In(T/IOOK)
mol2dm 6

(4)
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From eq. [4], the standard error in K.oo, uK, .. 9.0 x 10-7. The thermodynamic solubility products calculated
from eq. [4] are designated as recommended, and values at selected temperatures are given in Table 4.

Table 3. Summary of thermodynamic solubility products in water based on mol dm-s units

T/K IOsK.oO methodb reference

287.9 2.648 A 39

298.2 2.40' D 40,41

" 5.291 B 14

" 5.358 B 30

" 5.433 A 39

" 5.5 C 12, 17, 24

308.2 10.14 A 39

'Rejected value (papers not compiled).

bMethods A-C all based on calculations of K.oO .. [AgBrOsJ2y±2.
A: from solubility measurements in LiCl04 + HCl04, y± calculated from the Debye-HUckel equation In y± ..

-A [1/2/(1 + B [1/2).

B: from solubility measurements in the presence of added electrolytes, y± calculated from the Davies equation.

C: from solubility measurements in the presence of added electrolytes, y± calculated as in A above.
D: solubility product calculated from standard e.m.f. values.

Table 4. Recommended solubilities based on mass units calculated from eq. [I] (columns 2-3)
Tentative mol dm-s solubilities calculated from eq. [3] (column 4)
Recommended solubility products calculated from eq. [4] (column 5)

T/K

278.2

283.2

288.2

293.2

298.2

303.2

308.2

313.2

318.2

323.2

328.2

333.2

338.2

343.2

348.2

353.2

0.693

0.852

1.038

1.252

1.497

1.777

2.093

2.449

2.847

3.292

3.787

4.336

4.943

5.613

6.351

7.163

mmol kg-I

3.85

4.73

5.76

6.95

8.31

9.86

11.62

13.58

15.81

18.28

21.03

24.08

27.45

31.17

35.28

39.79

mmol dm-s

6.06

6.37

8.16

2.71

3.85

5.39

7.44

10.14
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CRITICAL EVALUATION:
MULTICOMPONENT SYSTEMS

Solubility In Inorganic systems.
The existing data constitute mainly ternary systems where AgBr03 is the only saturating component. The only
studies reporting the solubility of AgBr03 in the presence of a second saturating component are those of Ricci et
al. where the second saturating component is either NaBr03 (11) or KBr03 (13). For the multicomponent
systems in which AgBr03 is the only saturating component, insufficient information prevents direct comparisons
due to (I) existence of only one study, (2) use of different concentration units, (3) too wide a difference in the
concentration of the non-saturating component, and (4) significant differences in results when two independent
studies can be compared. For example, the solubility of AgBr03 in the presence of KN03 has been reported by
Dalton et al. (7), Vosburgh and Cogswell (10), and by Keefer et al. (43). The only results which can be
compared are those from (7) and (10) which are based on mass units, but as seen in Figure I below, the
differences between these two studies are large thereby preventing comparisons. We can only point out that for
pure water, the solubility of AgBr03 (0.008062 mol kg-I) reported in (7) is significantly lower than the
recommended value given in Table 4, whereas Vosburgh and Cogswell's value (0.00827 mol kg-I) is almost
identical to this recommended value.

M

o
l-

ID

~ 10.0-o
>--o

tJ)

o
E-ME 11.0
o..........

(a)

(b)

13.0

12.0-..
en

...It:

(a) Ref. 10
(b) Ref. 7

Figure 1.
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Solubility In aqueous-organic mixed solvents.
For T .. 298.2 K, there are four major groups of investigators whose results may be compared. In general,
when comparisons are made, it is found that there is excellent agreement between the results of Owen (8),
Neuman (9), and Davies and Monk (1S). The studies by Miyamoto et al. (specific references given below) are
consistently higher by up to 20 % than those from (8, 9 and IS), and in ar~iving at the final smoothed
solubilities below, the data of Miyamoto et at. were omitted. The source of these differences can probably be
attributed to the experimental method: Miyamoto et al. consistently analyzed the saturated solutions by
argentometric titration whereas most other studies used gravimetric, iodometric or radio assay methods. There
are two publications by Dash et al. which have been rejected on the basis that no solubility data are reported:
these authors used standard half-cell potentials to compute the solubility products of AgBr03 in water-glycerol
(40) and water-urea (41) mixtures. Below, we discuss only those systems where two or more studies are
available for comparisons, and the reader is referred to the compilations for solubility data in mixed
water-organic solvents which have been published only in one study. In all cases below, we consider solubilities
only at 298.2 K based on mol dm-3 units, and the data were fitted by a relative least squares method to a simple
power series smoothing equation. For temperatures other than 298.2 K, the compilations for the publications by
Miyamoto et al. should be consulted. It is difficult to decide whether the smoothed solubilities given below
should be designated as tentative or recommended. The smoothing equations generally predict a solubility in
pure water of around 0.0081 to 0.0082 mol dm-3 which is in agreement with the tentative value given in Table
4, but is slightly lower than that calculated from the recommended value of 0.00831 mol kg- 1 which correlates
to 0.00826 mol dm-3 using the density of 0.9987 g cc-1 from (8). In light of this uncertainty, we arrive at the
conservative conclusion that the smoothed solubilities given below be designated as tentative values.

(I) Water-methanol mixtures. The 298.2 K solubility data of Miyamoto (28) were rejected, and the remaining
22 data points from (8, 9, IS) were fitted to the following smoothing equation.

ctlmmol dm-3 .8.086 - 0.316S6(100W2) + 0.0063338(100W2)2 - 7.2S42 X 1O-5(100w2)3 + 3.5555 X 1O-7(100w2)4

In this equation, 100W2 is the content of the organic component in mass %, and the standard error of estimate
for the calculated solubilities is u .. 0.025, Note that the solubilities cl in this smoothing equation are based on
mmol dm-3 units, and 100w2(max) .. 60 mass %.

(11) Water-ethanol mixtures. The 298.2 K solubility data of Miyamoto and Koizumi (20) were rejected, and the
remaining 20 data points from (8, 9, IS) were fitted to the following smoothing equation (u .. 0.042)

cl!mmol dm-ll • 8.041 - 0.30081(l00W2) + 0.00S22S2(100W2)Z - 3.8209 X 1O-5(100wz)3 + 3.1101 X 10-9(100W2)4

where 100wz(max) • SO mass %. For solubilities at 293.2 K and 303.2 K, the compilation of (20) should be
consulted.

(111) Water-ethylene glycol mixtures. The 10 data points at 298.2 K from Owen (8) and Davies and Monk (15)
were fitted to the following smoothing equation (u. 0.0086) where 100wz(max) .. 70 mass %.

cl!mmol dm-ll • 8.117 - 0.091914(100w2) + 0.0006SI84(100w2)Z - 3.70002 X 10-6(100wz)3

Solubility data at 293.2 K and 303.2 K are given in (29).

(Iv) Water-I-propanol mixtures. The IS data points from (8, 9) were fitted to the following smoothing
equation (u .. 0.019) where 100w2(max) • 65 mass %.

ctlmmol dm-ll .8.101 - 0.28S49(l00W2) + 0.0068782(l00W2)2 - 1.09640 X 10-4(100w2)3 + 6.9007 X 1O-7(100w2)4

Solubility data at 293.2 K and 303.2 K are given in (23).
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(v) Water-2-propanol mixtures. There are two publications reporting the solubility of AgBrOs in these mixed
solvents at 298.2 K (9. 25), and only the 10 data points of Neuman were used to arrive at the following
smoothing equation (0" 0.010) where 100w:(max) .. 50 mass %.

(vi) Water-glycerol mixtures. For glycerol contents up to 100w:(max) .. 80 mass %, the 12 data poin'ts from (8
and IS) were fitted to the following smoothing equation (0" 0.0064).

cl/mmol dm-s .. 8.115 - 0.029759(100w:) - 1.8548 x 10-4(100w:): + 5.4939 x 10-6(100w:)S
- 5.9074 x lO-s(l00w:)4

For solubilities up to 90 mass % glycerol at 293.2 K and 303.2 K, see the compilation of Miyamoto's study (26).

(vII) Water -I,4-dloxane mixtures. The solubility of AgBrOs in aqueous mixtures with 1,4-dioxane were
reported in (IS, 16, 45 and 46). The data of Monk (45) are in mol kg- l units, and the data of Koizumi and
Miyamoto (16) and Davies and Monk (15) are in mol dm-s units, but these data cannot be compared since those
in (16) are 10-20 % higher than those in (IS). The results of Dash et al. (46) are rejected for several reasons.
While Dash et al. obviously measured the solubility of AgBrOs in 10, 20 and 40 mass % dioxane solutions, the
results are not given in the paper. These authors used the solubility data to compute thermodynamic solubility
products, but there is some confusion as to whether or not the reported solubility products are indeed
thermodynamic values. The compilers (H. Miyamoto and E.M. Woolley) interpret Dash's solubility products,
given as a smoothing equation as a function of temperature, as referring to concentration solubility product
constants. ,In view of these problems in clarity and the absence of numerical solubility data, this paper (46) is
rejected, and a compilation is not given. The paper by Dash et al. (47) was also rejected and not compiled as it
reports calculated solubility products based on standard half-cell potentials.

(vIII) Water-acetone mixtures. The 10 data points from (8, IS) for 100w:(max) .. 40 mass % were fitted to the
following smoothing equation (0 .. 0.086).

cl/mmol dm-s .. 8.106 - 0.19804(100w:) - 0.0035492(100w:): + 2.3152 x 1O-4(100w:)S - 2.8521 x 1O-6(1001V:)4

For 100w:(max) .. 56 mass %, and for temperatures of 293.2 K and 303.2 K, the compilation of the paper by
Miyamoto and Koizumi should be consulted.
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COMPONENTS:

Silver Bromate

EVALUATORS:

75

(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Deuterium oxide (water-d2); D20; [7789-20-0]

CRITICAL EVALUATION:

H. Miyamoto
Niigata University
Niigata, Japan
July, 1987

M. Salomon
US Army, ET & DL

Ft. Monmouth, NJ, USA

The solubility of AgBrOs in deuterium oxide has been reported by Ramette et aJ. in two publications (I, 2). In
both publications, the D20 used was stated to be 99.5 % pure, and small additions of HCI04 were used to
surpress hydrolysis (evaluators' note: Ramette et aJ. are the only researchers to mention the possible hydrolysis
of AgBrOs solutions).

In (I) Ramette and Dratz determined the solubility of AgBrOs in deuterium oxide containing 0 to 0..1 mol dm-s

LiCI04 and 0.0001 mol dm-s HCI04 at 289.9, 298.2, and 308.2 K. Thermodynamic solubility products were
calculated using the Debye-HUckel equation. At 298.2 K, these authors reported a solubility of 0.00676 mol
dm-s in D20 containing 0.0001 mol dm-s HCI04, and a thermodynamic solubility product of 10-4.414 (Le. Kia ..
3.855 x 10-5 mol2 dm-6, evaluators).

In (2) Ramette and Spencer measured the solubility of AgBrOs at 298.2 K in 0.0001 mol dm-:! HCI04 solutions
containing either LiNOs or LiCI04 up to 0.3 mol dm-s. The solubility was reported as 0.00678 mol dm-s in the
solvent (Le. containing 0.0001 mol dm-s HC104), and using the Davies equation to calculate activity coefficients,
the authors reported a value of 10-4.412 for the thermodynamic solubility product (Le. Kia" 3.872 x 10-5 mol2

dm-6 in 0.0001 mol dm-s HCI04 in D20).

For 298.2 K in 99.5 % D20 containing 0.0001 mol dm-s HCI04, the evaluators computed the following averages
which are designated as tentative values.

AgBrOs solubility .. 0.00677 mol dm-s

Kia" 3.86 x 10-5 mol2 dm-6

REFERENCES

J. Ramette, R. W.; Dratz, E. A. J. Phys. Chem. l22.l, 67, 940.

2. Ramette, R. W.; Spencer, J. B. J. Phys. Chem. l22.l, 67, 944.
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

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

VARIABLES:

T/K .. 293.09

Silver Bromate

ORIGINAL MEASUREMENTS:
BOttger, W.

z. Phys. Chem• .l.2.Q.l. 46, 521-619.

PREPARED BY:

H. Miyamoto and E. M. Woolley

EXPERIMENTAL DATA:
The solubility of AgBrOs in water at 19.94DC was determined from measurements of the electrolytic
conductivities of saturated solutions, ,,(sIn), and of pure water, ,,(water). For pure water, ,,(water) .. 9.3 x 10-7

Scm-I, and for saturated solutions, the electrolytic conductivities are given in the following table.

equilibration time
hours

26
8

11
8

19

average:

,,(sIn)
106S cm-1

665.0
663.8

663.8
664.2
663.5
663.3

663.9

The solubility S was calculated from the following two equations.

H( AgBr0 3 ) - H( sin) - H(water)

IOOOH(Ag Br0 3)
S .. ;---;--~.:........::......;----:.~

(A. -( Ag+) + A. -( BrO;))

For Ag+ and BrOs-, ~co .. 57.0 and 48.3 S cm2 mol-I, respectively, and the solubility is thus 0.006306 mol dm-S,

and KID" S2 .. 3.97 X 10-6 mol2 dm-6•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Conductivity method. The conductivity cells which

employed Pt electrodes was designed to prevent
entrapment of air bubbles. After sealing, the entire

cell was immersed in a water bath and rotated in the
dark. Equilibrium was taken when the conductivity
remained constant within experimental error (usually
within 20-30 min). The bridge and the thermometer
were calibrated. and the cell constants determined with
0.010 mol dm-S KCI solution.

SOURCE AND PURITY OF MATERIALS:
Analytically pure chemicals (Merck) were used.

AgBrOs was precipitated from AgNOs and KBrOs
solutions. The ppt was stored in a dark grey bottle in
a dark place. KCI was purified by precipitation from
a saturated solution with alcohol. Laboratory distilled
was was redistilled from a tin-platted still, and stored
in a flask fitted with a drying tube containing NaOH

and CaO.

ESTIMATED ERROR:
,,: accuracy ± I x 10-6 S cm-1 (compilers).

Soly: precision ± 15 % (compilers).

Temp: accuracy ± 0.01 to 0.02 K

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3) Longi, A.

(2) Water; H20; [7732-18-5) Gazz. Chlm. Ital. lll1, 13, 87-9.

VARIABLES: PREPARED BY:

T/K.298 B. Scrosati

EXPERIMENTAL DATA:

The author reported that at 250C, one g of AgBrOs dissolves in 595.1 g water. This is equivalent t~ 0.00712
mol kg-1 (compiler).

The author also reported that at 250C, one g AgBrOs dissolves in 597.73 cms water, and this is equivalent to
0.00710 mol dm-S (compiler).

AUXILIARY INFORMATION

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

Nothing specified, but the solubility was probably detd Nothing specified.
gravimetrically after evaporation to dryness.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3) Whitby, G. S.

(2) Water; H20; [7732-18-5) Z. Anorg. Chem• .l2.lQ, 67, 107-9 and 62-4.

VARIABLES: PREPARED BY:

T/K·300 H. Miyamoto and E. M. Woolley

EXPERIMENTAL DATA:

The solubility of AgBrOs in water at 270C was given as 1.71 g dm-s. This is equivalent to 0.00725 mol dm-s

(compilers).

AUXILIARY INFORMATION

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

Complete details given in the compilation of this Nothing specified.
author's simultaneous study of the system AgIOs-water.

The detection limit of the colorimetric determination of ESTIMATED ERROR:
Ag stated to be 4 x 10-5 g Ag dm-s (see the AgIO-H2O Soly: precision ± 5 % (compilers).

compilation). Temp: nothing specified.
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COMPONENTS:
(I) Silver bromate; AgBrOa; [7783-89-3]

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

VARIABLES:

T/K • 298 - 363

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Reedy, J. H.

J. Am. Chern. Soc. ~, 43, 1440-5.

PREPARED BY:

H. Miyamoto

solubility of AgBrOaa
t/OC g/IOO g H20 loamoi kg-1

aMolalities calculated by the compiler.

25
30
35
40
45
50
55
60
65
70
75
80
85
90

0.196
0.227
0.269
0.316
0.371
0.433
0.497
0.570
0.648
0.735
0.832
0.936
1.055
1.325

8.31
9.63

11.41
13.40
15.74
18.36
21.08
24.18
27.48
31.17
35.29
39.70
44.75
56.20

Based on emf measurements, the author reported a solubility of 0.00827 mol dm-a at 250C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Primary method was standard isothermal method where
aliquots of solutions saturated at various temperatures
were removed, placed in glass stoppered bottles and
weighed. The solubilities were detd iodometrically by
adding excess KI, dil HCI, and then titrating with
standard thiosulfate solution. The solubility at 250C
was also determined by emf measurements on the cell:

Ag,AgBrOa(s) IKBrOa(c), AgBrOa(satd)
II con KNOal1 AgNOa(c) IAg

SOURCE AND PURITY OF MATERIALS:

Technical grade AgBrOa prepd by reaction of excess
bromine with AgNOa solution. The product was
purified by extraction with hot water, recrystallized,
washed and dried in vacuum. The purity was 99.6 to
100 %, detd gravimetrically. Two crystalline forms of
AgBrOa were obtained: a metastable "hair form" stable
above 98.50C, and a stable "tetragonal" form stable
below 98.50C.

For c a 0.1 mol dm-a, the emf of this cell is 0.1193 V. ESTIMATED ERROR:
Assuming KBrOa is 82.5 % dissociated and AgBrOa is
98 % dissociated, the soly was calcd to be 0.00827 mol Nothing specified.
dm-a.

REFERENCES:
Four data points for the soly of metastable AgBrOa

were reported graphically. They show increased soly,
as expected, and appear to be associated with a large
experimental error.



COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

(2) Lithium sulfate; Li2SO.; [10377-48-7]

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

VARIABLES:
Concentration of lithium sulfate
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.

Zh. Neori. Khlm. J.2a, 3, 2453-7: Russ. J. Inorg.
Chem. (Enili. Transl.) J.2a, 3, 29-35.

PREPARED BY:

E. M. Woolley

79

concn of soly, S, of

Li2SO. AgBrOs 106K.o .. S2
mol dm-S mmol dm-s mol2 dmos 105Ko.o y±a

0 8.25 6.80 5.50 0.900
0.001 8.26 6.82 5.43 0.892
0.003 8.54 7.29 5.50 0.869
0.010 9.03 8.15 5.45 0.818
0.030 9.90 9.80 5.37 0.740
0.100 11.5 13.20 5.20 0.628
0.300 14.6 21.30 5.66 0.516
1.000 18.3 33.50 5.50 0.405

aMean molar activity coefficients y± calculated from an unspecified form of the Debye-HlIckel equation using
an ion size parameter of 2.155 x 10-10 m. Thermodynamic solubility product KO.o calculated from y±2K.o.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The method follows that of ref. (1). AgBrOs crystals
and Li2SO. solutions were placed in brown bottles.
The mixtures were vigorously stirred for 6-8 hours in a
thermostat at 250C. The Ag content of saturated
solutions was determined gravimetrically as AgCI, and
the bromate concentration determined iodometrically.
Samples were prepared in duplicate, and the solubility
values in the above table are averages of the four
analyses for each specified Li2SO. concentration.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by dropwise addition of 5 % KBrOs
solution to cold 10 % AgNOs solution (1). The
precipitate was washed repeatedly. recrystallized,
washed with doubly distilled water, air dried and
stored in a dark glass jar. Li2S0.,H20 prepared from
equivalent amounts of Li2COs and H2S0•.

Doubly distilled water was used to prepare the
solutions.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.1 K as in (I).

REFERENCES:

I. Tananaev. I.V.; Lel'chuk, Yu. L.; Petrovitskaya. B.K.
Zh. Obshch. Khlm. ~,19, 1207: J. General

Chem. USSR (Engl. Trans!.) ~, 19, 1201.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

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

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

VARIABLES:
Composition
T/K .. 278, 298 and 323

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Ricci, J. E.; Aleshnick, J. J.

J. Am. Chern. Soc. ~, 66, 980-3.

PREPARED BY:

H. Miyamoto

t/OC

5

25

NaBrOs content AgBrOs content density nature of the

mass % mol kg- Ia mass % mol kg- Ia kg dm-S solid phasec

21.41 1.805 --- --- 1.192 N
21.32 1.796 --- --- 1.190 SSI + AN

--- --- o.o095b 0.000384 0.9998 A

28.26 2.611 --- --- 1.264 N
28.26 2.611 --- --- 1.264 5SI
28.24 2.608 --- --- 1.261 SSI
28.21 2.604 --- --- 1.262 SSI
28.16 2.598 --- --- 1.261 5SI
28.14 2.595 --- --- 1.260 SSI
28.08 2.587 --- --- 1.260 SSI
27.97b 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

continued .

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Ternary complexes were prepared by weight using

distilled water, and C.p. grade NaBrOs and AgBrOs.
The complexes were stirred for periods of 2 or 8

weeks, and attainment of equilibrium was established

in almost all cases by repeated analysis of the solution

after further stirring. In the last one or two of the the

mixtures at 250C in the data table (see next page),

AgBrOs was determined gravimetricallY as AgBr after

reduction with NaN02

NaBrOs was determined gravimetrically after evapora­

tion of the solution to dryness.

SOURCE AND PURITY OF MATERIALS:
C.p. grade AgBrOs and c.p. grade NaBrOs were used.

The purity of NaBrOs was found to be 100 ± 0.1 %,
and the purity of the AgBrOs was found to be ± 98.2

% silver bromate and 1.8 % sodium bromate.

ESTIMATED ERROR:

Soly: AgBrOs precision ± 0.004 mass %.
NaBrOs precision ± 0.02 mass %.

Temp: nothing specified.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs: [7783-89-3] Ricci, J. E.; Aleshnick, J. J.

(2) Sodium bromate: NaBrOs: [7789-38-0] J. Am. Chem. Soc. llli, 66, 980-3.

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

EXPERIMENTAL DATA: (continued........)

NaBrOs content AgBrOs content density nature of the
t/OC mass % mol kg- la mass % mol kg- la kg dm-s solid phasec

25 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

--- --- 0.204d 0.00867 0.9985 A

50 35.64 3.670 --- --- 1.341 N

35.24· 3.606 --- --- 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

--- --- 0.430d 0.0183 0.9934 A

aMolalities calculated by the compiler.

bAverage of 15 determinations.

cSolid phase designations: N • NaBrOs; A· AgBrOs; SSI is a solid solution containing up to 2.5 to 3.0 mass %
AgBrOs, and SSII is a solid solution containing AgBrOs from 61 to 95 mass.

dThe solubilities of AgBrOs in pure water were determined with c.p. grade AgBrOs which was repeatedly

washed with considerable quantities of water. The purity of about 99.7 % was finally obtained, but the authors
stated that great accuracy cannot be claimed for these solubilities.

·Average of three determinations.
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

(2) Sodium nitrate; NaNOs: [7631-99-4]

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

VARIABLES:
Concentration of sodium nitrate
T/K.298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.: Surina, L. V.; Barkhatova, V. I.

Zh. Obshch. Khlm• .l2ll, 25, 1685-93: J. General
Chem. USSR (Engl. Transl.) l.2ll, 25, 1641-6.

PREPARED BY:

E. M. Woolley and H. Miyamoto

The solubilities reported below are from the source paper in Zh. Obshcb. Khlm., but these data were probably
originally reported in reference I below.

concn of soly, S, of
NaNOs AgBrOs 10SK.o • S2

mol dm-s mmol dm-s mol2 dm-6 lOSKo.o·

0.001 8.22 6.76 6.08
0.003 8.51 6.91 5.49
0.010 8.50 7.23 5.41
0.030 9.27 8.59 5.72
0.100 10.08 10.2 5.44
0.300 11.38 13.0 5.09
1.000 14.8 21.9 5.50

·Mean molar activity coefficients y± calculated from the extended Debye-HUckel equation, and tbe
thermodynamic solubility product KO.o calculated from y±2K.o.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

AgBrOs crystals and aqueous NaNOs solutions were
placed in 400-500 ems paraffined brown bottles. Tbe
mixtures were vigorously stirred for 8 bours in a
thermostat at 250C. Details of the solubility analysis
given in ref. (I), and probably involved gravimetric Ag
analysis as AgCl, and iodometric bromate analysis.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by dropwise addition of KBrOs
solution to AgNOs solution. Sodium nitrate was
recrystallized twice.

Doubly distilled water was used to prepare the
solutions.

ESTIMATED ERROR:

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

REFERENCES:
I. Lel'cbuk, Yu. L.; Sasonko, S. M.

Ill'. Tomsk. Polltekhn. Inst• .l2i2, 71, 52.



COMPONENTS:

(I) Silver bromate; AgBrOs; [7783-89-3)

(2) Sodium sulfate; Na2S0.; [7757-82-6)

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

VARIABLES:
Concentration of sodium sulfate
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Dalton, R. H.; Pomeroy. R.; Weymouth, L. E.

J. Am. Chern. Soc. J..2l1. 46, 60-4.

PREPARED BY:

H. Miyamoto

83

number of
experiments

12

2

4

3

Na2S0. concn
mol kg-1

o
0.05

0.10

1.00

AgBrOs soly av deviation density
mmol kg-1 % kg dm-s

8.062a 0.14 0.9990

9.965 0.02 1.0025

10.973 0.17 1.0059

18.619 0.28 1.0622

aThis value in pure water obtained using three separate samples of AgBrOs:

1. soly .. 8.013 mmol dm-s• average of 5 values with ave deviation of 0.001 mmol dm-s.
2. soly .. 8.097 mmol dm-s• average of 5 values with ave deviation of 0.003 mmol dm-S•

3. soly .. 8.097 mmol dm-S• average of 2 values with ave deviation of 0.003 mmol dm-S•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Equilibrium was reached by rotating solid AgBrOs with
Na2S02 solutions in a thermostat at 25.00oC for 15

hours. Equilibrium was always reached from both
above and below 250C, and no significant differences
were observed. Saturated solutions were filtered. and
about 250 ems portions weighed to determine densities.
To these solutions were added 6 ems of 6 mol dm-s

and 7 mol dm-s NH.Br per mol Ag. These solutions
were heated to near boiling while air was continuously
passed through the solutions. The precipitated AgBr
was filtered, washed, dried at 210-2200C. cooled. and
weighed.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepd by pouring a hot solution of 0.6 mol
dm-s KBrOs into an excess of cold 1.3 mol dm-s

solution of AgNOs. The precipitate was collected on a
hardened filter. washed, and dried at (I) 50-60oe or
(2) at 1050e. A preparation as in (I) was used to
prepare a third solid sample by recrystallizing from
boiling water followed by drying at 1050e. Na2S0.
was dried, and it's halide content stated to be 0.011 %.

ESTIMATED ERROR:

Soly: see table and footnote a above.
Temp: precision ± 0.05 K.

REFERENCES:
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COMPONENTS:
(1) Silver bromate; AgBr03; [7783-89-3]

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

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

VARIABLES:
Concentration of sodium sulfate
T/K.298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.

Zh. Neorg. Khlm. l2i8., 3, 2453-7: Russ. J. Inorg.
Chem. (Engl. Transl.) .l2ll, 3, 29-35.

PREPARED BY:

E. M. Woolley

concn of soly, S, of

Na2S04 AgBr03 105K.o. S2
mol dm-3 mmol dm-3 mol2 dm-6 105Ko.o y±a

0 8.25 6.80 5.50 0.900
0.001 8.47 7.17 5.66 0.889
0.003 8.78 7.71 5.77 0.865
0.010 9.37 8.78 5.78 0.811
0.030 10.5 11.00 5.81 0.727
0.100 12.3 15.10 5.45 0.601
0.300 16.0 25.50 5.63 0.470
1.000 22.0 48.40 5.50 0.337

aMean molar activity coefficients y± calculated from an unspecified form of the Debye-HOckel equation using
an ion size parameter of 1.497 x 10-10 m. Thermodynamic solubility product KO.o calculated from y±2K.o.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The method follows that of ref. (1). AgBr03 crystals
and Na2S04 solutions were placed in brown bottles.
The mixtures were vigorously stirred for 6-8 hours in a
thermostat at 250C. The Ag content of saturated
solutions was determined gravimetrically as AgCI, and
the bromate concentration determined iodometrically.
Samples were prepared in duplicate, and the solubility
values in the above table are averages of the four
analyses for each specified Na2S04 concentration.

SOURCE AND PURITY OF MATERIALS:

AgBr03 prepared by dropwise addition of 5 % KBr03
solution to cold 10 % AgN03 solution (I). The
precipitate was washed repeatedly, recrystallized,
washed with doubly distilled water, air dried and
stored in a dark glass jar. Na2S04 purified by
recrystallization two time.

Doubly distilled water was used to prepare the

solutions.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0,\ K as in (I).

REFERENCES:
I. Tananaev, I.V.; Lel'chuk, Yu. L.; Petrovitskaya, B.K.

Zh. Obshch. Khlm. ~,19, 1207: J. General
Chem. USSR (Engl. Transl.) ~, 19, 1201.



Silver Bromate 85

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Lel'chuk. Yu. L.; Sumina, L. V.; Barkhatova, V. I.
(2) Potassium bromate; KBrOs; [7758-01-2] Zh. Obshc:h. Khlm• .l2ll. 25, 1685-93: J. General
(3) Water; H20; [7732-18-5] Chem• .l2ll, 25, 1641-6.

VARIABLES: PREPARED BY:
Concentration of potassium bromate
T/K - 298.2 H. Miyamoto and E. M. Woolley

EXPERIMENTAL DATA:

KBrOs concn AgBrOs solubility/mmol dm-s 105K.o&

mol dm-s expo I expo 2 expo 3 mean mol2 dm-6

0 8.244 8.252 8.249 8.25 6.80
0.001 7.25 7.33 7.37 7.32 6.09.
0.003 5.29 5.31 5.28 5.29 4.38
0.010 3.98 4.01 3.97 3.99 5.58
0.030 2.48 2.47 2.52 2.49 8.09
0.100 0.975 1.10 1.10 1.06 10.7
0.300 0.700 0.712 0.696 0.703 21.1

& Solubility products calculated from S(S + [KBrOs]} where S - solubility of AgBrOs.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Method completely described in the compilation of KBrOs prepd from KOH and Br2' All other details
Lel'chuk's study on the Li2S04-AgBrOs-H20 and the found in the compilations cited on the left.
NaNOs-AgBrOs-H20 systems.

ESTIMATED ERROR:
Soly: from above table, precision is about ± 0.2 % to I
%.
Temp: precision ± 0.1 K.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Noyes, A. A.

(2) Potassium bromate; KBrOs; [7758-01-2]
(3) Water; H20; [7732-18-5] Z. Phys. Chem• .l.82Q, 6, 241-67.

VARIABLES: PREPARED BY:
Concentration of potassium bromate
T/K - 297.7 H. Miyamoto

EXPERIMENTAL DATA:
KBrOs concn AgBrOs soly
mmol dm-s mmol dm-s

0 8.10
8.50 5.19

34.6 2.27

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Excess AgBrOs in aq KBrOs thermostated at 24.50C for Nothing specified.

several days and frequently agitated. The Ag content

detd gravimetrically as AgBr. ESTIMATED ERROR:
Nothing specified.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Potassium nitrate; KNOs; [7757-79-1]

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

VARIABLES:
Concentration of potassium nitrate
T/K • 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.

J. Am. Chern. Soc. 12M, 46, 60-4.

PREPARED BY:

H. Miyamoto

number of
experiments

KNOs concn
mol kg- l

AgBrOs soly
mmol kg- l

av deviation
%

12 0 8.062a 0.14
2 0.040 9.12 0.12
3 0.100 9.12 0.29
3 0.200 11.06 0.04
3 0.393 12.66 0.18

aThis value in pure water obtained using three separate samples of AgBrOs:

1. soly =8.013 mmol dm-S, average of 5 values with ave deviation of 0.001 mmol dm-S•

2. soly = 8.097 mmol dm-s, average of 5 values with ave deviation of 0.003 mmol dm-S•

3. soly = 8.097 mmol dm-s, average of 2 values with ave deviation of 0.003 mmol dm-S•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Equilibrium was reached by rotating solid AgBrOs with
KNOs solutions in a thermostat at 25.00oC for 15
hours. Equilibrium was always reached from both

above and below 250C, and no significant differences
were observed. Saturated solutions were analyzed by

precipitating the silver as AgCl, collecting the precipi­
tate on an asbestos filter followed by drying in an oven
and weighing.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepd by pouring a hot solution of 0.6 mol
dm-s KBrOs into an excess of cold 1.3 mol dm-s

solution of AgNOs. The precipitate was collected on a
hardened filter, washed, and dried at (I) 50-60oC or
(2) at 1050C. A preparation as in (I) was used to

prepare a third solid sample by recrystallizing from
boiling water followed by drying at 1050C. Source and

purity of potassium nitrate not specified.

ESTIMATED ERROR:
Soly: see table and footnote a above.
Temp: precision ± 0.05 K.

REFERENCES:



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)

(2) Potassium nitrate; KNOs; [7757-79-1)

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

VARIABLES:
Concentration of potassium nitrate
T/K - 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Vosburgh, W.C.; Cogswell, S.A.

J. Am. Chern. Soc. llMJ., 65, 2412-3.

PREPARED BY:

H. Miyamoto

87

The solubility, S, of AgBrOs in KNOs solutions is given in the table below.

KNOs concn lOsS
mol kg-1 mol kg-1 105KO.o

0 8.27 5.61
0.0477 9.49 5.59
0.1002 10.27 5.50
0.401 13.04 5.62

The solubility product of silver bromate was calculated from the following two equations where I is the ionic
strength, and y± is the mean molal activity coefficient.

0.SOS6[i r;
-Iogy.- (l+[i) +0.104,,1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The procedure was as follows (I). KNOs solutions
were saturated with AgBrOs in Pyrex flasks immersed
in a water bath at 25.000C, and avoiding diffused
daylight or artificial light. Samples for analyses were
taken after 3-4 h, and again two or more h later to for
constancy in concentrations. The aliquots were re­
moved with a pipet to which was attached a filter
either of Pyrex glass wool or Pyrex fritted glass.

Aliquots were weighed and the iodate content deter­
mined iodometrically with 0.01 mol dm-s thiosulfate
solution. Ammonium molybdate was used as a catalyst.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by slow precipitation from solutions
of AgNOs and KBrOs. Analysis for silver gave 45.70
% (calculated is 45.75 %). Potassium nitrate was of
analytical reagent grade.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.05 K.

REFERENCES:

1. Derr, P.F.; Stockdale, R.M.; Vosburgh, W.C. J. Am.
Chern. Soc. lill, 63, 2670.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Potassium bromate; KBrOs; [7758-01-2]

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

VARIABLES:
Composition
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Ricci. J.E.; Offenbach. J.A.

J. Am. Chern. Soc:. llli. 73, 1597-9.

PREPARED BY:

H. Miyamoto and M. Salomon

Composition of saturated solutions at 250C a,b

KBrOs KBrOs AgBrOs AgBrOs density nature of the
mass % mol %a mass % mol %a g cmoS solid phaseb

0 0 0.193 0.01477a 0.9983 AgBrOs
3.21 not given not given 1.022 "
5.70 " " 1.049 "
7.03 " " 1.050 "

7.52 " " 1.054 AgBrOs + KBrOs
7.57 " " 1.052 "
7.56 " " 1.053 "
7.55 " " 1.054 "

7.52a 0.8696 0 0 1.053 KBrOs

aMass % solubilities calculated by the c:ompilers. In pure water, the compilers calculate a solubility of 0.008202
mol kg-1 for AgBrOs and 0.4869 mol kg-1 for NaBrOs at 250C.

bThe authors state that the solubility of AgBrOs is neglibible, within experimental error, in the presence of
potassium bromate.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Ternary mixtures of known com­
position were allowed to equilibrate at 250C for two
weeks with stirring. The solutions were analyzed for
KBrOs simply by evaporation to dryness since the
solubility of AgBrOs in the presence of KBrOs is
negligible. Method for the determination of AgBrOs in
pure water not given, but it probably involved titration
with KSCN (the Volhard method).

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared by mixing dilute solutions of
bromic acid and Ag2COs in the presence of HNOs.
After some heating and digestion. the solid was washed
with water and dried at 1100C. Two batches analyzed
for Br gave 99.93 and 99.75 % AgBrOs purity.
Ag2COs prepd by addn of Na2COS to an excess of
aqueous AgNOs solution. Bromic acid sin prepd from
dil H2S04 and solid Ba(BrOS)2,H20. KBrOs was 99.97
% pure.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision probably better than ± 0.1 K
(compilers).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.
(2) Potassium sulfate; K2S0.; [7778-80-5] J. Am. Chern. Soc• .l2ll, 46, 60-4.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of potassium sulfate
T/K • 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of K2S0. concn AgBrOs soly av deviation density
experiments mol kg-1 mmol kg-1 % kg dm-s

12 0 8.062 0.14 0.9990
6 0.025 9.292 0.18 1.0009
6 0.05 10.015 0.10 1.0028
3 0.10 11M2 0.05 1.0062

AUXILIARY INFORMATION

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

Complete details given in the compilation of the paper K2SO. of unknown origin was tested for halide
by Dalton et al. on the analogous Na2S0.-AgBrOs-H20 (negative) and used as received. Other details given in
system. the compilation cited on the left.

COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Potassium sulfate; K2S0.; [7778-80-5]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of potassium sulfate
T/K • 298.15

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.
Zh. Neorg. Khlrn • .l2ll, 3, 2453-7: Russ. J. Inorg.
Chern. (Engl. Transl.) llil, 3, 29-35.

PREPARED BY:

E. M. Woolley

K2S0. concn AgBrOs soly (S) 105K.o • S2

mol dm-s mmol dm-s mol2 dm-6 105Ko.o y'

0 8.25 6.80 5.50 0.990

0.001 8.45 7.14 5.61 0.887

0.003 8.65 7.48 5.55 0.862

0.010 9.42 8.87 5.72 0.804

0.030 10.61 11.26 5.74 0.714

0.100 13.05 17.03 5.57 0.572

0.300 17.62 31.04 5.50 0.421

'KO.o calculated from S2y2 where y is the activity coefficient calculated from an unspecified form of the
Debye-HUckel equation using an ion size parameter of 0.910 x 10-10 m.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Duplicate samples analyzed for both silver and for
bromate: i.e. each solubility value in the above table is

the average of four analyses as described in the
compilation of Lel'chuk's study of the analogous

Na2S0.-AgBrOs-H20 system.

SOURCE AND PURITY OF MATERIALS:

K2S0. prepd from equivalent amounts of K2COs and
H2S02. All remaining information given in the
compilation cited on the left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.
(2) Potassium perchlorate; KCI04: [7778-74-7] J. Am. Chem. Soc:. l.2ll. 46, 60-4.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of potassium perchlorate
T/K • 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of KCI04 concn AgBrOs soly av deviation density
experiments mol kg-1 mmol kg-1 % kg dm-S

12 0 8.062 0.14 0.9990
3 0.025 8.716 0.03 1.0010
2 0.05 9.190 0.03 1.0033
5 0.10 9.706 0.02 1.0074

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of the paper C.p. grade KCI04 was recrystallized and dried at
by Dalton et al. on the Na2S04-AgBrOs-H20 system. 100-IIOOC for several hours. Other details given in the

compilation cited on the left.

COMPONENTS:
(1) Silver bromate: AgBrOs: [7783-89-3]
(2) Magnesium nitrate: Mg(NOsh: [10377-60-3]
(3) Water; H20: [7732-18-5]

VARIABLES:
Concentration of magnesium nitrate
T/K.298.2

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Tananaev, I.V.; Lel'chuk, Yu. L.; Petrovitskaya. B.K.
Zh. Obshc:h. Khlm. lli2. 19, 1207-15: J. Gen.
Chem. USSR (Engl. Transl.) lli2, 19, 1201-9.

PREPARED BY:

E. M. Woolley

Mg(NOsh concn
mol dm-S

o
0.001
0.003
0,0)

0.Q3
0.1
0.3
1.0

AgBrOs soly (S)
mmol dm-S

8.26a

8.56
8.72
9.28
9.81
ILl
12.7
17.3

106K.o. S2
mol2 dm-s 106KO.o y±b

6.83 5.50 0.990
7.33 5.82 0.981

7.60 5.75 0.870

8.61 5.78 0.820

9.62 5.36 0.746

12.3 4.95 0.634

16.1 4.56 0.532

30.0 5.5 0.428

aThe average soly in pure water was also given as 0.1948 g 100 ems.
bKO.o calculated from S2y±2 where

log y± • -0.50511/ 2/(1 + 0.33 X 2.411/ 2) and I· 3[Mg(NOsh] + S

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Each solubility value in the above table is the average
of four analyses (from two separate experiments) as
described in the compilation of Lel'chuk's study of the

Na2S04-AgBrOs-H20 system.

SOURCE AND PURITY OF MATERIALS:
Mg(NOsh recrystallized twice. All remaining informa­
tion given in the compilation cited on the left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3) Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.

(2) Magnesium nitrate; Mg(NOsh; [10377-60-3) J. Am. Chern. Soc:. J.2ll, 46, 60-4.

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

VARIABLES: PREPARED BY:
Concentration of magnesium nitrate
T/K - 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of Mg(NOsh concn AgBrOs soly av deviation density
experiments mol kg-1 mmol kg-1 % kg dm-s

12 0 8.062 0.14 0.9990
6 0.025 8.935 0.25 1.0003

3 0.05 9.414 0.05 1.0018
8 0.10 10.090 0.12 1.0046

AUXILIARY INFORMATION

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

Complete details given in the compilation of the paper Mg(NOsh prepd by adding HNOs to MgCOs sin to
by Dalton et al. on the Na2S04-AgBrOs-H20 system. neutralization. Mg analyzed as Mg2P207.

Other details given in the compilation cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3) Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.

(2) Magnesium sulfate; MgS04; [7487-88-9) J. Am. Chern. Soc:. !.2.Z.1, 46, 60-4.

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

VARIABLES: PREPARED BY:
Concentration of magnesium sulfate
T/K - 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of MgS04 concn AgBrOs soly av deviation

experiments mol kg-1 mmol kg- 1 %

12 0 8.062 0.14

2 0.0200 8.92 0.12

3 0.0510 9.67 0.12

4 0.1000 10.3 0.13

4 0.1988 11.38 0.13

AUXILIARY INFORMATION

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

Complete details given in the compilation of the paper Source and purity of MgS04 not specified. Remaining

by Dalton et al. on the KNOs-AgBrOs-H20 system. details given in the compilation cited on the left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs: [7783-89-3] Tananaev, I.V.; Lel'chuk, Yu. L.; Petrovitskaya, B.K.
(2) Calcium nitrate; Ca(NOsh; [10124-37-5] Zh. Obshc:h. Khlrn. l.2.12, 19, 1207-15: J. Gen.
(3) Water; H20; [7732-18-5] Chern. USSR (Engl. Transl.) 1M2, 19, 1201-9.

VARIABLES: PREPARED BY:
Concentration of calcium nitrate
T/K .. 298.2 E. M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
Ca(NOs)2 concn AgBrOs soly (S) 105K.o" S2

mol dm-s mmol dm-s mol2 dm-6 105KO.o y±b
0 8.26a 6.83 5.50 0.990
0.001 7.91 6.26 4.99 0.893
0.003 8.07 6.51 4.93 0.870
O.oI 9.15 8.36 5.58 0.818
O.oJ 9.88 9.74 5.35 0.741
0.1 11.1 12.3 4.88 0.630
0.3 13.3 17.7 4.77 0.519
1.0 18.1 32.8 5.50 0.410

aThe average soly in pure water was also given as 0.1948 g 100 cms.
bKo.o calculated from S2y±2 where

log y± .. -0.50511/ 2/(1 + 0.33 X 2.1911/ 2) and I .. 3[Ca(NOsh] + S

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Each solubility value in the above table is the average Source and purity of Ca(NOsh not given. All
of four analyses (from two separate experiments) as remaining information given in the compilation cited
described in the compilation of Lel'chuk's study of the on the left.
Na2S04-AgBrOs-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Tananaev, I.V.; Lel'chuk, Yu. L.; Petrovitskaya, B.K.

(2) Strontium nitrate; Sr(NOsh; [10042-76-9] Zh. Obshc:h. Khlm. l.2.12, 19, 1207-15: J. Gen.
(3) Water; H20; [7732-18-5] Chern. USSR (Engl. Transl.) J..2!2, 19, 1201-9.

VARIABLES: PREPARED BY:
Concentration of strontium nitrate
T/K .. 298.2 E. M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
Sr(NOS)2 concn AgBrOs soly (S) 105K.o .. S2

mol dm-s mmol dm-s mol2 dm-6 105KO.o y±a

0 8.26 6.83 5.50 0.990

0.001 8.40 7.06 5.60 0.890

0.003 8.59 7.38 5.55 0.867

0.01 8.96 8.03 5.34 0.815

0.03 10.0 10.0 5.41 0.736

0.1 12.2 14.9 5.45 0.605

0.3 14.3 20.4 5.10 0.500

1.0 19.4 37.6 5.50 0.382

aKO.o calculated from S2y±2 where
log y± .. -0.50511/ 2/(1 + 0.33 x 1.9211/ 2) and I .. 3[Sr(NOs)2] + S

AUXILIARY INFORMATION

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

Each solubility value in the above table is the average Source and; purity of Sr(NOsh not given. All remain-

of four analyses (from two separate experiments) as ing information given in the compilation cited on the

described in the compilation of Lel'chuk's study of the left.

Na2S04-AgBrOs-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.
(2) Barium nitrate; Ba(NOs)2; [10022-31-8] J. Arn. Chern. Soc. ~, 46, 60-4.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of barium nitrate
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of Ba(NOs)2 concn AgBrOs soly av deviation density
experiments mol kg-1 mmol kg-1 % kg dm-s

12 0 8.062 0.14 0.9990
2 0.025 9.088 0.04 1.0018
2 0.05 9.655 0.00 1.0046
4 0.10 10.373 0.18 1.0098

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of the paper Ba(NOsh of unknown source dried to 100-1 100C to
by Dalton et al. on the Na2S0,-AgBrOs-H20 system. const mass. AgNOs test for halides was negative.

Other details given in the compilation cited on the left.

COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) Barium nitrate; Ba(NOs)2; [10022-31-8]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of barium nitrate
T/K .. 298.2

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Tananaev, I.V.; Lel'chuk, Yu. L.; Petrovitskaya, B.K.
Zh. Obshch. Khlrn. ~, 19, 1207-15: J. Gen.
Chern. USSR (Engl. Transl.) ~, 19, 1201-9.

PREPARED BY:

E. M. Woolley

Ba(NOsh concn
mol dm-s

o
0.001
0.003
0.01
0.03
0.1
0.3

AgBrOs soly (S)
mmol dmoS

8.26a

8.24
8.39
8.94
9.91

12.2c

14.9

10SK.o" S2
mol2 dm-6 10SKO.o y±b

6.83 5.50 0.990
6.78 5.38 0.891
7.04 5.30 0.868
8.00 5.31 0.816
9.82 5.31 0.736

14.8d 5.67 0.619
22.2d 5.50 0.498

aThe average soly in pure water was also given as 0.1948 g 100 ems.

bKO.o calculated from S2y±2 where
log y± .. -0.50511/ 2/(1 + 0.33 x 1.9111/ 2) and I .. 3[Ba(NOsh] + S

cThere is an apparent misprint for this solubility in the original article.
dThere are misprints of these values near the beginning of the article which, near the end, were given as these

correct values.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Each solubility value in the above table is the average
of four analyses (from two separate experiments) as
described in the compilation of Lel'chuk's study of the

Na2S0,-AgBrOs-H20 system.

SOURCE AND PURITY OF MATERIALS:
Source and purity of Ba(NOs)2 not given. All remain­
ing information given in the compilation cited on the
left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Noyes. A. A.
(2) Silver nitrate; AgNOs; [7761-88-8]
(3) Water; H20; [7732-18-5] Z. Phys. Chem. J..a.2Q., 6. 241-67.

VARIABLES: PREPARED BY:
Concentration of silver nitrate
T/K .. 297.7 E. M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
AgNOsconcn AgBrOs soly
mmol dm-s mmol dm-s

0 8.10
8.50 5.10

34.6 2.16

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Excess AgBrOs in aq AgNOs sins thermostated at
24.5OC with frequent agitation for several days. Nothing specified.
Solubility determined by iodometric titrn.

ESTIMATED ERROR:
Nothing specified.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Lel'chuk. Yu. L.
(2) Cadmium nitrate; Cd(NOsh; [10325-94-7] Zh. Obshch. Khlm. l.2.ll. 25, 1273-7: J. Gen. Chem.
(3) Water; H20; [7732-18-5] USSR (Engl. Transl.) l.2.ll. 25, 1219-22.

VARIABLES: PREPARED BY:
Concentration of cadmium nitrate
T/K .. 298 E. M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:

concn of soly, S. of
Cd(NOsh AgBrOs 105K.o .. S2
mol dm-s mmol dm-s mol2 dm-6 105Ko.o y±a
0 8.25 6.80 5.50 0.900
0.001 8.13 6.61 5.26 0.892
0.003 8.42 7.09 5.37 0.870
0.010 8.75 7.66 5.16 0.820
0.030 9.10 8.28 4.60 0.746

0.100 10.4 10.8 4.38 0.637
0.300 13.2 17.4 4.89 0.530
1.000 17.4 30.3 5.50 0.426

aMean molar activity coefficients y± calculated from extended Debye-HlIckel equation using an ion size
parameter of 2.385 x 10-10 m. Thermodynamic solubility product KO.o calculated from y±2K.o.

AUXILIARY INFORMATION

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

Ag detd gravimetrically as AgCI. Other details identi- C.p. grade Cd(NOs)2 used (nothing else specified). For
cal to those given in the compilation of the paper by details on prepn of AgBrOs, see the compilation cited

Lel'chuk et al. for the AgBrOs-NaNOs-H20 system. on the left.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 1 K.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOa; [7783-89-3] Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.
(2) Cadmium sulfate; CdSO.; [10124-36-4] J. Am. Chem. Soc. ~, 46, 60-4.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of cadmium sulfate
T/K • 298.15 H. Miyamoto

EXPERIMENTAL DATA:

number of CdSO. concn AgBrOa soly av deviation density
experiments mol kg-1 mmol kg-1 % kg dm-a

12 0 8.062 0.14 0.9990
2 0.10 10.405 0.05 1.0017 .
I 0.50 13.349 -- 1.0492

AUXILIARY INFORMATION

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

Complete details given in the compilation of the paper C.p. grade 3CdSO.·8H20 crystals treated with a little
by Dalton et al. on the analogous Na2S0.-AgBrOa-H20 H2SO. and ignited to 350-4000C. Other details given
system. in the compilation cited on the left.

COMPONENTS:
(I) Silver bromate; AgBrOa; [7783-89-3]
(2) Cadmium sulfate; CdSO.; [10124-36-4]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of cadmium sulfate
T/K • 298.15

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.; Skripova, L.L.; Chashchina, O.V.
Zh. Neorg. Khlm. l.22.l, 6, 474-75: Russ. J. Inorg.
Chem. (Engt Transl.) l.22.l, 6, 239-41.

PREPARED BY:

E. M. Woolley

CdSO. concn AgBrOa soly (S) 106K.o • S2

mol dm-a mmol dm-a mol2 dm-a 106KO.o ya

0.001 8.17 6.67 5.28 0.890
0.003 8.43 7.11 5.30 0.863

0.010 8.85 7.83 5.09 0.806

0.030 9.74 9.49 5.03 0.728

0.100 10.8 11.70 4.52 0.621

0.300 13.3 17.70 4.83 0.523

1.000 17.2 29.69 5.50 0.431

aKO.o calculated from S2y2 where y is the activity coefficient calculated from the Debye-HlIckel equation using

an ion size parameter of 2.608 x 10-10 m.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Duplicate samples analyzed for both silver and for
bromate: Le. each solubility value in the above table is

the average of four analyses as described in the
compilation of Lel'chuk's study of the analogous

Na2S0.-AgBrOa-H20 system.

SOURCE AND PURITY OF MATERIALS:

CdSO. sins prepd by diluting I mol dm-a CdS02 sins
with double dist water. All remaining information
given in the compilation cited on the left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Lel'chuk, Yu. L.
(2) Zinc nitrate; Zn(NOsh: [7792-88-6] Zh. Obshch. Khlm. J.2ll, 25, 1273-7: J. Gen.
(3) Water; H20; [7732-18-5] Chem. USSR (Engl. Transl.) J.2ll, 25, 1219-22.

VARIABLES: PREPARED BY:
Concentration of zinc nitrate
T/K.298 E. M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
Zn(NOsh concn AgBrOs soly (S) 106K.o • S2

mol dm-s mmol dm-s mol2 dm-6 106KO.o y±a
0 8.25 6.80 5.50 0.990
0.001 8.43 7.11 5.63 0.890
0.003 8.75 7.65 5.75 0.867
0.001 9.12 8.32 5.52 0.815
0.030 10.2 10.4 5.64 0.737
0.100 11.6 13.4 5.13 0.619
0.300 14.7 21.6 5.44 0.502
1.000 19.3 37.2 5.50 0.384

aKO.o calculated from S2y2 where activity coefficients y calculated from extended Debye-Hllckel equation using
an ion size parameter of 1.94 x 10-10 m.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Ag content of satd sins detd gravimetrically as AgCI. Source and purity of Zn(NOs)2,6H20 not given. All
Other details same as in the compilation of Lel'chuk's remaining information given in the compilation cited
study of the Li2SO,-AgBrOs-H20 system. on the left.

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

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Lel'chuk, Yu. L.; Skripova, L.L.; Chashchina, O.V.
(2) Zinc sulfate; ZnSO,; [7446-20-0] Zh. Neorg. Khlm. ~, 6, 474-5: Russ. J. Inorg.
(3) Water; H20; [7732-18-5] Chem. (Engl. Transl.) .l.2Ql, 6, 239-41.

VARIABLES: PREPARED BY:
Concentration of zinc sulfate
T/K.298.2 E. M. Woolley

EXPERIMENTAL DATA:
ZnSO, concn AgBrOs soly (S) 106K.o. S2
mol dm-s mmol dm-s mol2 dm-6 106KO.o y±a

0.001 8.22 6.76 5.34 0.889
0.003 8.51 7.24 5.37 0.862

0.01 8.88 7.88 5.12 0.806

0.03 9.88 9.76 5.14 0.726

0.1 11.3 12.80 4.89 0.618
0.3 14.0 19.60 5.23 0.517

1.0 17.5 30.62 5.50 0.424
-KO.o calculated from S2y2 where activity coefficients y calculated from extended Debye-HUckel equation using

an ion size parameter of 2.593 x 10-10 m.

AUXILIARY INFORMATION

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

Each solubility value in the above table is the average ZnSO, sins prepd by diluting a I mol dm-s sin of

of four analyses (from two separate experiments) as ZnSO,,7H20 with doubly dist water. All remaining

described in the compilation of Lel'chuk's study of the information given in the compilation cited on the left.

Li2S0,-AgBrOs-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Dalton, R. H.; Pomeroy, R.; Weymouth, L. E.
(2) Cerium nitrate; Ce(NOsh; [10108-73-3]
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. J..21.1, 46, 60-4.

VARIABLES: PREPARED BY:
Concentration of cerium nitrate
T/K .. 298.15 I H. Miyamoto

EXPERIMENTAL DATA:

number of Ce(NOs)s concn AgBrOs soly av deviation density
experiments mol kg- l mmol kg- l % kg dm-s

12 0 8.062 0.14 0.9990
2 0.0125 8.888 0.14 1.0002
2 0.025 9.336 0.22 1.0014

AUXILIARY INFORMATION

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

Complete experimental details given in the compilation A "domestic" Ce(NOsh hydrate was used. Other details
of the paper by these authors on the system on materials given in the compilation cited on the left.

Na2S04-AgBrOs-H20.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Longi, A.
(2) Nitric acid; HNOs; [7697-37-2]
(3) Water; H20; [7732-18-5] Gazz. Chlm. Ital. lID, 13, 87-9.

VARIABLES: PREPARED BY:

T/K .. 298 B. Scrosati

EXPERIMENTAL DATA:

The solubility of AgBrOs in a solution of 35 mass % HNOs (specific gravity 1.21) is one gram of AgBr03 in
262.83 cm3 of solution. This is equivalent to 0.0161 mol dm-s (compiler).

The solubility was given as one gram of AgBrOs in 320.36 g solvent. This is equivalent to 0.0132 mol per kg of
~: i.e. per kg of 35 mass % HNOs (compiler).

AUXILIARY INFORMATION

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

Nothing specified, but the solubility was probably detd Nothing specified.

gravimetrically after evaporation to dryness.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sulfuric acid; H2S04; [7664-93-9]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of sulfuric acid
T/K.298.2

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.
Zh. Nears. Khlm. l.2.a, 3, 2453-7: Russ. J. IDorg.
Chem. (Ensl. Trans!.) l2ll, 3, 29-35.

PREPARED BY:

E. M. Woolley

H2S04 concn AgBrOs soly (S) 106K.o. S2
mol dm-s mmol dm-s mol2 dm-6 106KO.o ya

0 8.25 6.80 5.50 0.990
0.001 8.34 6.955 5.67 0.903
0.003 8.44 7.12 5.57 0.885
0.010 8.585 7.37 5.30 0.848
0.030 9.073 8.23 5.23 0.797
0.100 9.806 9.62 5.17 0.733
0.300 10.75 11.56 5.33 0.678
1.000 11.76 13.83 5.50 0.631

aKO.o calculated from S2y2 where y is the activity coefficient calculated from an unspecified form of the
Debye-Htlckel equation using an ion size parameter of 5.906 x 10-10 m.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Duplicate samples analyzed for both silver and for
bromate: i.e. each solubility value in the above table is
the average of four analyses as described in the
compilation of Lel'chuk's study of the analogous
Li2S04-AgBrOs-H20 system.

SOURCE AND PURITY OF MATERIALS:
Technical grade H2S04 dist from dichromate. A I mol
dm-S acid sIn used in dilutions with doubly dist water.
All remaining information given in the compilation
cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3] Ramette, R. W.; Spencer, J. B.
(2) Perchloric acid; HCI04; [7601-90-3] J. Phys. Chem• .l.22l, 67, 944-6.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of perchloric acid
T/K.298 H. Miyamoto

EXPERIMENTAL DATA:
HCI04 concn AgBrOs soly

mol kg-1 mmol kg-1

0 8.03
0.02 8.54
0.05 8.95
0.10 9.37

0.15 9.61
0.20 9.79

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of the paper See compilation cited on the left for complete details.
by Ramette and Spencer on the LiCI04-HCI04-
AgBrOs-H20 system. ESTIMATED ERROR:

Nothing specified.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

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

VARIABLES:

T/K • 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Hill, A. E.

J. Am. Chern. Soc:. J.2.l1, 39, 218-31.

PREPARED BY:

H. Miyamoto
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1.9493 8.2668

1.9429 8.2398

1.9379 8.2187

1.9206 8.1451

1.863 7.9041

1.8013 7.6392

1.6178 6.8608

acetic acid concn
mol dm-S

0.0

0.0498

0.0997

0.1995

0.4988

0.9975

1.8721

AgBrOs soly
g/50.13 cmos methoda

0.0979 U
0.0977 S
0.0977 U
0.0976 S

0.0975 U
0.0973 S

0.0973 U
0.0970 S

0.09625 U
0.0963 S

0.09346 U
0.0934 S

0.0904 U
0.0902 S

0.0804 U
0.0818 S

av solubility
g dm-s

av solubility,
mmol dm-s

a U: equilibrium approached from undersaturation. S: equilibrium approached from supersaturation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
AgBrOs, acetic acid and water were placed in
stoppered bottles or Florence flasks. In some experi­
ments, the bottles were rotated in a thermostat held at
25.00DC, and in other experiments glass paddles were
used to stir the mixtures in the flasks for 3 days.
Equilibrium was reached from both undersaturation
and from supersaturation. The AgBrOs content in the
saturated solutions was determined by evaporation of
pipetted aliquots of 50.13 cmos, drying at 1I0DC for I
hour, and weighing.

SOURCE AND PURITY OF MATERIALS:
AgBrOs prepared by mixing I mol dm-s solutions of
KBrOs and AgNOs. The precipitate was washed and
recrystallized from boiling water. Ag content analyzed
as AgCI: found 44.97 and 45.00 % (calcd 45.75 %).
C.p. grade acetic acid was analyzed by titration with
standard KOH solution.

ESTIMATED ERROR:
Soly: see reproducibility of data above.
Temp: precision within ± 0.02 K.

REFERENCES:
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3)

(2) Aqueous ammonia; NHs: [7664-41-7)

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

VARIABLES:

T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Longi, A.

Gazz. Chlm. Ital. lll1, 13, 87-9.

PREPARED BY:

B. Scrosati and H. Miyamoto

The solubility of AgBrOs was determined in a solution of 10 mass % aqueous ammonia (specific gravity .. 0.96).

The solubility is one gram of AgBrOs in 2.254 cmoS of solution. This is equivalent to 1.88 mol dm-S

(compilers).

The solubility was also reported as one gram of AgBrOs in 2.162 g solvent. This is equivalent to 1.96 mol per
kg~: i.e. per kg of 10 mass % aqueous ammonia solution (compilers).

AUXILIARY INFORMATION

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

No information was given in the original paper. Nothing specified.
However, the author probably determined the solubility
gravimetrically by evaporating the solvent and weigh-
ing the remaining solid.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver bromate; AgBrOs: [7783-89-3]
(2) Sodium nitrate; NaNOs; [7631-99-4]
(3) Potassium bromate; KBrOs; [7758-01-2]
(2) Water; H20; [7732-18-5]

Silver Bromate

ORIGINAL MEASUREMENTS:
Lel'chuk, Yu. L.; Surnina, L.V.; Barkhatova, V.I.

Zh. Obshch. Khlm• .l.2ll, 25, 1685-93: J. Gen.
Chem. USSR (Engl. Transl.) .l.2ll, 25, 1641-6.
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VARIABLES: PREPARED BY:
Concentrations of NaNOs and KBrOs
T/K • 298.2 H. Miyamoto and E. M. Woolley

EXPERIMENTAL DATA:
The solubility of AgBrOs, S, in solutions where initial concentrations of KBrOs are 0.001, 0.010, and 0.100 mol
dm-s (three independent experiments were reported) are:

lOSS/mol dm-s in 0.001 mol dm-s KBrOs

NaNOsconcn expt I expt 2 expt 3 mean 104K.o·
mol dm-s mol2 dm-e

0.0 7.25 7.39 7.37 7.32
0.001 7.50 7.58 7.55 7.54 0.609
0.003 7.92 7.88 7.90 7.90 0.644
0.010 8.29 8.16 8.22 8.22 0.703
0.030 8.88 8.82 8.85 8.85 0.758
0.100 9.68 9.68 9.66 9.67 0.872
0.300 11.2 11.2 11.3 11.2 1.03
1.000 13.5 13.6 13.5 13.5 1.37

1.96
lOSS/mol dm-S in 0.010 mol dm-S KBrOs

NaNOsconcn expt I expt 2 expt 3 mean 104K.o·
mol dm-S mol2 dm-e

0.0 3.98 4.01 3.97 3.99 0.558
0.001 4.75 4.83 4.87 4.82 0.714
0.003 4.94 4.90 -- 4.92 0.734
0.010 5.03 5.06 5.16 5.08 0.766
0.030 5.43 5.54 5.50 5.49 0.850
0.100 6.39 6.35 6.37 6.37 1.04
0.300 7.54 7.54 7.58 7.55 1.32
1.000 11.2 11.1 11.3 11.2 2.37

continued.......

AUXILIARY INFORMATION

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

AgBrOs crystals and the aq solutions of NaNOs and AgBrOs prepared by mixing solutions of AgNOs and
KBrOs were placed in 400-500 cms paraffined brown KBrOs. KBrOs was prepared from KOH and Br2.
glass bottles in a thermostat at 25.00oC. The mixtures NaNOs was recrystallized twice. Doubly distilled water
were vigorously agitated for 8 hours, and the remaining was used in all experiments.
details of Ag analysis given in ref. (1) (probably
gravimetric analysis as AgCl, compilers). Three exper-
imental runs were reported (see table above).

ESTIMATED ERROR:
Soly: the deviations from the mean are within ± 1.5 %

except for 0.1 mol dm-s KBrOs sins where the
deviation is as high as ± 7.5 % (compilers).

Temp: precision ± 0.1 K.

REFERENCES:

1. Lel'chuk, Yu. L.; Sasonko, S.M. bv. Tomsk.
Polltekhn. Inst• .l.2.ll, 71, 52.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOll; [7783-89-3] Lel'chuk. Yu. L.; Surnina. L.V.; Barkhatova. V.I.
(2) Sodium nitrate; NaNOs; [7631-99-4]
(3) Potassium bromate; KBrOs; [7758-01-2] Zh. Obshch. Khlm• .I.2ll. 25, 1685-93: J. Gen.
(2) Water; H20; [7732-18-5] Chem. USSR (Engl. Transl.) .I.2ll. 25, 1641-6.

EXPERIMENTAL DATA: (continued..........)

lOSS/mol dm-s in 0.100 mol dm-s KBrOs

NaNOsconcn expt I expt 2 expt 3 mean 104Klo·
mol dm-s mol2 dm-6

0.0 0.98 1.10 ' 1.10 1.06 1.07
0.001 1.09 1.05 1.08 1.07 1.08
0.003 1.12 1.13 I.l4 1.13 1.14
0.010 1.18 1.21 1.20 1.20 1.21
0.030 1.24 1.23 1.26 1.24 1.25
0.100 1.33 1.33 1.36 1.34 1.36
0.300 1.52 1.50 1.53 1.52 1.54
1.000 2.62 2.78 2.68 2.69 2.76

• The chemical solubility product is defined by the following equation:

Klo .. S([KBrOs] + S)



COMPONENTS:
(I) Silver bromate; AgBr03; [7783-89-3]
(2) Sodium nitrate; NaN03; [7631-99-4]
(3) Sodium picrate; C6H2N30 7Na; [3324-58-1]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaN03 and NaOC6H2(N02h
T/K .. 293.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Gilbert. E. C.

J. Ph)'s. Chern• .l.222. 33. 1235-46.

PREPARED BY:

H. Miyamoto
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Solubilities reported for 20.000C.

NaN03 concn C6H2N307Na concn solubility (S) 106K.o .. S2
mol dm-3 mol dm-3 mmol dm-3 mol2 dm-6

0.0 0.100 8.48 7.2

0.100 0.0 8.37
0.100 0.0 8.44 7.1

0.050 0.05 8.37
0.050 0.05 8.40 7.1

AUXILIARY INFORMATION

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

AgBr03 crystals and solvent mixtures were rotated until AgBrOs was made by metathesis from "the purest
successive analyses gave the same solubility results. materials obtainable." Sodium picrate was prepared by
The method of analysis of AgBrOs in the saturated mixing equivalent amounts of NaOH and picric acid
solutions was not given. but the solubility was probably (Kahlbaum "Zur Analyse") in hot solution. The salt

determined by iodometric titration with standard was filtered, washed. recrystallized from water, washed
thiosulfate solution. with alcohol. and dried. The final product was the

monohydrate. NaNOs (Kahlbaum "Zur Analyse") was
dried and not treated any further.

ESTIMATED ERROR:

Soly: precision around ± 0.04 mmol dm-s (compiler).
Temp: precision ± 0.01 K.

REFERENCES:
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Lithium nitrate; LiNOs; [7790-69-4]
(3) Perchloric acid; HCI04; [7601-90-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of LiNOs
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Ramette. R. W.; Spencer. J. B.

J. Phys. Chern• .1.22.l. 67, 944-6

PREPARED BY:

H. Miyamoto

The perchloric acid concentration of all solutions is 1 x 10-4 mol dm-s. The acid was added to supress
hydrolysis. The authors state that there is a tendency for silver to form hydroxy complexes.

LiNOs concn
mol dm-s

0.0
0.02
0.05
0.10
0.15
0.20

AgBrOs soly
mmol dm-s

8.03
8.62
9.17
9.73

10.14
10.51

Using the Davies equation to estimate activity coefficients (I). the authors computed the thermodynamic
solubility product: log KOlo .. -4.271.

AUXILIARY INFORMATION

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

A large excess of AgBrOs was added to the solutions of AgBrOs prepared by slow addition of solutions of
LiNOs and HCI04' Although equilibrium was reached AgNOs and KBrOs to distilled water at room
in 2-3 hours. solutions were rotated in an air temperature. The product was washed. dried. and
thermostat at 250C for at least 24 hours. and then recrystallized. The purity of this product was deter-
transferred to a water bath for final equilibration and mined gravimetrically as AgBr (99.8 %) and by
sampling by pressure filtration. The dissolved bromate iodometric titration (99.7 %).

was determined by duplicate iodometric titration with
thiosulfate solution. LiNOs and HCIOs were analytical reagent grade

materials.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision probably better than ± 0.1 K
(compiler).

REFERENCES:

1. Davies. C. W. J. Chern. Soc. l..2ll. 2093.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Lithium perchlorate; LiCI04; [7791-03-9)
(3) Perchloric acid; HCI04; [7601-90-3)
(4) Water; H20; [7732-18-5)

VARIABLES:
Concentration of LiCI04
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Ramelte, R. W.; Spencer, J. B.

J. Phys. Chem.llil, 67, 944-6

PREPARED BY:

H. Miyamoto
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The perchloric acid concentration of all solutions is I x 10-4 mol dm-s. The acid was added to supress
hydrolysis. The authors state that there is a tendency for silver to form hydroxy complexes.

LiCI04 concn
mol dm-S

0.0
0.02
0.05
0.10
0.15
0.20

AgBrOs soly
010101 dm-S

8.03
8.55

8.97

9.39
9.70
9.94

Using the Davies equation to estimate activity coefficients (I), the authors computed the thermodynamic
solubility product: log KOlo .. -4.271.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A large excess of AgBrOs was added to the solutions of
LiCI04 and HCI04. Although equilibrium was reached
in 2-3 hours, solutions were rotated in an air
thermostat at 250C for at least 24 hours, and then
transferred to a water bath for final equilibration and
sampling by pressure filtration. The dissolved bromate
was determined by duplicate iodometric titration with
thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by slow addition of solutions of
AgNOs and KBrOs to distilled water at room
temperature. The product was washed, dried, and
recrystallized. The purity of this product was deter­
mined gravimetrically as AgBr (99.8 %) and by
iodometric titration (99.7 %).

LiCI04 and HCIOs were analytical reagent grade
materials.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision probably better than ± 0.1 K
(compiler).

REFERENCES:

I. Davies, C. W. J. Chem. Soc. ilia, 2093.
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COMPONENTS:

(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Lithium perchlorate; LiCl04; [7791-03-9]
(3) Perchloric acid; HCl04; [7601-90-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of LiCl04
T/K .. 298.9, 298.2 and 308.2

Silver Bromate

ORIGINAL MEASUREMENTS:

Ramette, R. W.; Dratz, E. A.

J. Phys. Chem• .l.221, 67, 940-2

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA:
The perchloric acid concentration of all solutions is I x 10-4 mol dm-s. The acid was added to supress
hydrolysis.

t/OC

14.7

25.0

35.0

LiCl04 concn
mol dm-s

0.0
0.025
0.050
0,075

0.100

0.0

0.025
0.050
0,075

0.100

0.0

0.025
0.050

0.075
0.100

AgBrOs soly
mmol dm-s

5.56
5.99
6.26

6.43
6.45

8.09

8.73
9.09

9.35
9.52

11.22

12.03
12.48

12.84

13.09

continued......

LiCl04 and HCl04 were analytical reagent grade
materials.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
A large excess of AgBrOs was added to the solutions of AgBrOs prepared by slow addition of solutions of
LiCI04 and HCI04. The solutions were rotated in AgNOs and KBrOs to distilled water at room
borosilicate glass bottles for two days in a thermostat at temperature. The product was washed, dried, and
38oC, and were then transferred to a water bath recrystallized. The purity of this product was deter-
thermostated at either 35, 25 or 14.70C. The bottles mined gravimetrically as AgBr (99.8 %) and by
were thermostated at the desired temperature for 3 iodometric titration (99.7 %).

days with occasional shaking. The saturated solutions
were filtered through fine porous glass by pressure,
and aliquots were pipetted into titration flasks. The
solutions were analyzed for bromate by iodometric
titration.

ESTIMATED ERROR:
Soly: nothing specified, but see next page.
Temp: precision probably better than ± 0.1 K

(compiler).

REFERENCES:



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Lithium perchlorate; LiCI04; [7791-03-9)
(3) Perchloric acid; HCI04; [7601-90-3)
(4) Water; H20; [7732-18-5)

Silver Bromate

ORIGINAL MEASUREMENTS:
Ramette, R. W.; Dratz, E. A.

J. Ph)'s. Chem. J..221, 67, 940-2
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EXPERIMENTAL DATA: (continued.....)

The thermodynamic solubility product was evaluated from KO.o • 52y2 where S is the solubility and y is the
activity coefficient estimated from the foIlowing equations:

log y • -AIl!2/(I + BIl!2)
where

I .. S + [LiCI04) + [HCI04)

The results of these calculations and the computed thermodynamic functions are given below.
A B -log KO.o

tl0C mol- 1!2 dm-S!2 mol- 1!2 dm-S!2 ± 0.006a

14.7
25.0
35.0

25.0

0.501
0.509
0.519

.6.Go
kcal mol-1

5.83 ± 0.02

1.71
1.50
1.57

.6.HO
kcal mol-1

12.7 ± 0.3

4.577
4.265
3.994

.6.So

cal K-1 mol-1

19.7 ± 1.2

aAII ± quantities given in the above tables are uncertainties "estimated for 50 % confidence."
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COMPONENTS:
(I) Silver bromate; AgDr03: [7783-89-3)
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) Acetic acid; C2H40 2; [64-19-7)

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

VARIABLES:
Concentrations of NaOH and acetic acid
T/K • 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Davies. P. D.; Monk, C. D.

J. Chem. Soc. l.2ll. 2718-23.

PREPARED BY:

H. Miyamoto

NaOH concn
mol dm-s

0.0
0.03180
0.03975

0.07152

CHsCOOH concn
mol dm-3

0.0
0.05418
0.04501

0.07760

AgDrOs soly
mmol dm-S

8.11
9.28
9.54

10.24

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Saturating column method used. The bromate concen- AgDrOs crystals were prepared by addition of dilute
tration in th" saturated solutions was determined by solutions of A.R. grade KDr03 and AgN03 to a large
addition of excess KI to about 25 cms aliquots followed volume of hot water. The product was washed and
by addition of about 15 cmS of I mol dm-s H2S04• dried.
The aliquots were then titrated with standard thiosul-
fate solution to the starch endpoint. AnalaR acetic acid was used.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.03 K.

REFERENCES:



COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) Perchloric acid; HCI04; [7601-90-3]
(3) 2-Butanoic acid (vinylacetic acid); C4He02;

[625-38-7]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration vinylacetic acid
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Keefer, R. M.; Andrews, L. J.; Kepner, R. E.

J. Am. Chem. Soc. llli, 71, 3906-9.

PREPARED BY:

H. Miyamoto
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The solubility of AgBrOs was determined at 25DC in solutions of constant ionic strength of 1.0 mol dm-s (see
below for details on preparation of these solutions).

C4He02 concn AgBrOs soly Kl
mol dm-s 102mol dm-s mol- l dms

0.467 2.90 16.2
0.234 2.15 16.1
0.117 1.67 16.1
0.0585 1.37 15.8
0 1.01 --

The authors reported that K,D" 1.029 X 10-4 mol2 dm-s at a constant ionic strength of 1.0 mol dm-s. The
authors also reported that K,D" 1.00 X 10-4 mol2 dm-e in a solution of constant ionic strength of 0.10 mol dm-l

solution using KNOs to adjust the ionic strength.

Values of K l given in the above table are based on the following equilibrium:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

HCI04 was added to aqueous solutions of vinylacetic
acid in sufficient quantity to maintain a constant ionic
strength of 1.0 mol dm-s• These solutions were then
added to glass-stoppered Erlenmeyer flasks containing
AgBrOs crystals. The flasks were agitated for 4 hours
at 25DC after which the excess solid was allowed to
settle. Aliquots were removed and analyzed for silver
by addition of NaBr followed by weighing the
precipitated AgBr.

SOURCE AND PURITY OF MATERIALS:

AgBrOs crystals were prepared by slowly adding a
dilute solution of KBrOs to a dilute solution of AgNOs.
The precipitate was washed, filtered, and placed in
water for several days to remove suspended particles of
AgBrOs. The product was dried at llODC and analyzed
for silver: Ag found .. 45.90 %, and Ag calculated ..
45.75 %.

The preparation of vinylacetic acid was described
elsewhere (I).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

I. Andrews, L. P.; Kepner, R. E. J. Org. Chem.
llli, 71, 2397.
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COMPONENTS:
(I) Silver bromate; AgBr03: [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Glycine; C2HsN02: [56-40-6]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and glycine
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Monk. C. B.

Trans. Faraday Soc. !.ill. 47. 292-7.

PREPARED BY:

H. Miyamoto and E. M. Woolley

NaOH concn
mol dm-3

0.0
0.00681
0.01634
0.01777
0.02076

glycine concn
mol dm-3

0.0
0.01568
0.02758
0.04037
0.03645

AgBr03 soly
mol dm-3

0.00809a

0.01l12
0.01518
0.01595
0.01718

aSolubility in pure water based on "a number of determinations." and a value of log KOlo .. -4.2764 was given

based on activity coefficients calculated from (I):

log y±2 .. -ll/2/{1 + Il/2} - 0.21

Ion pairing of AgBr03 was estimated and accounted for in this calculation of KOlo.

In addition to the thermodynamic solubility product, the following equilibrium constants were evaluated:

For the above equilibria. the authors give K 1 .. 3.0 X 10-4 mol dm-3• and K2 .. 4.2 X 10-4 mol dm-3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturating column method used. The bromate concen­
tration in the saturated solutions was determined by
addition of excess KI to about 25 cm3 aliquots followed
by addition of about 15 cm3 of I mol dm-3 H2S04'

The aliquots were then titrated with standard thiosul­
fate solution to the starch endpoint.

SOURCE AND PURITY OF MATERIALS:

AgBr03 crystals were prepared by addition of dilute
solutions of A.R. grade KBr03 and AgN03 to a large
volume of hot water. The product was washed and

dried.

AR grade glycine was used after drying in a vacuum

oven at 900C for several hours.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:
I. Monk. C. B. Trans. Faraday Soc. !.ill. 47, 285.



COMPONENTS:
(I) Silver bromate; AgBrOs: [7783-89-3)
(2) Sodium hYdroxide; NaOH; [1310-73-2)
(3) Silver nitrate; AgNOs; [7761-88-8)
(4) Glycine; C2HsN02; [56-40-6)
(5) Water; H20; [7732-18-5)

VARIABLES:
Concentrations of NaOH, AgNOs and glycine
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:
Monk, C. B.

Trans. Faraday Soc.l2ll. 47, 292-7.

PREPARED BY:

H. Miyamoto and E. M. Woolley
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total NaOH
mol dm-s

0.0
0.00217
0.00707
0.00449
0.01048

total [AgNOs)
mol dm-s

0.0
0.02971
0.03243
0.01883
0.01462

total [C2HSN02)
mol dm-s

0.0
0.03250
0.03250
0.01544
0.02449

AgBrOs soly
mol dm-s

0.00809a

0.00275
0.00288
0.00422
0.00599

aSolubility in pure water based on "a number of determinations," and a value of log KOlo .. -4.2764 was given
based on activity coefficients calculated from (I):

log y±2 .. -II/2/{l + II/2} - 0.21

Ion pairing of AgBrOs was estimated and accounted for in this calculation of KOlo.

In addition to the thermodynamic solubility product, the following equilibrium constant was evaluated:

For the above equilibrium, the author reported KI .. 3.0 X 10-4 mol dm-s.

AUXILIARY INFORMATION

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

Saturating column method used. The bromate concen- AgBrOs crystals were prepared by addition of dilute

tration in the saturated solutions was determined by solutions of A.R. grade KBrOs and AgNOs to a large
addition of excess KI to about 25 cms aliquots followed volume of hot water. The product was washed and
by addition of about IS cms of 1 mol dm-s H2S04. dried.
The aliquots were then titrated with standard thiosul-
fate solution to the starch endpoint. AR grade glycine was used after drying in a vacuum

oven at 900C for several hours.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:

1. Monk. C. B. Trans. Faraday Soc. llli, 47, 285.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2] Monk, C. B.
(3) DL-Alanine; CsH7N02; [302-72-7] Trans. Faraday Soc. l.2ll, 47, 292-7.
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH and alanine
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

total NaOH total [CSH7N02] AgBrOs soly
mol dm-s mol dm-s mol dm-s

0.01260 0.02568 0.01363
0.01480 0.04259 0.01483
0.02076 0.03632 0.01734
0.02372 0.03378 0.01861

From the above data, the following equilibrium constants were evaluated (see the compilation by this author for
the AgBrOs-NaOH-glycine-H20 system for complete details):

Kl .. [Ag+J(CsHeN02-]Yt2/[Ag(CsHeN02)] .. 2.0 x 10-4 mol dm-s

and

K2 .. [Ag(CsHeN02)][CsHeN02-]/[Ag(CsHeN02h-] .. 2.9 x 10-4 mol dm-s

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the compilation by this author for the AgBrOs- Reagent grade alanine was recrystallized from aqueous
NaOH-glycine-H20 system for complete details. alcohol and dried in vacuum for several hours at 900C.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2] Monk, C. B.
(3) Silver nitrate; AgNOs; [7761-88-8] Trans. Faraday Soc. l.2ll. 47, 292-7.
(4) DL-Alanine; CSH7N02; [302-72-7]
(5) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH. AgNOs and DL-alanine
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

total NaOH total [AgNOs] total [CSH7N02] AgBrOs soly
mol dm-s mol dm-S mol dm-S mol dm-s

0.00117 0.02940 0.01535 0.00273
0.00100 0.02437 0.01535 0.00304
0.00347 0.02038 0.01535 0.00366
0.00396 0.01889 0.03098 0.00410

From the above data. the following equilibrium constant was evaluated (see the compilation by this author for
the AgBrOs-NaOH-glycine-H20 system for complete details):

K 1 .. [Ag+J(CsHeN02-]Yt2/[Ag(CsHeN02)] .. 2.2 x 10-4 mol dm-s

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the compilation by this author for the AgBrOS- Reagent grade alanine was recrystallized from aqueous

NaOH-glycine-H20 system for complete details. alcohol and dried in vacuum for several hours at 900C.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) N-Glycyl glycine; C4HsN20 S; [556-50-3]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentrations of NaOH and glycyl glycine
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Monk, C. B.
Trans. Faraday Soc. illl, 47, 292-7.

PREPARED BY:

H. Miyamoto
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total [NaOH]
mol dm-s

0.0
0.00536
0.00710
0.00830
0.01524

total [C4HSN20S]
mol dm-s

0.0
0.01346
0.01401
0.02035
0.02495

AgBrOs soly
mol dm-s

0.00809a

0.01037
0.01111

0.01168
0.01462

aSolubility in pure water based on "a number of determinations," and a value of log KOlo .. -4.2764 was given
based on activity coefficients calculated from (I):

log y±2 .. -11/2/{1 + 11/2) - 0.21

Ion pairing of AgBrOs was estimated and accounted for in this calculation of KOlo.

In addition to the thermodynamic solubility product, the following equilibrium constant was evaluated:

For the above equilibrium. the author reported K1 .. 2.07 X 10-s mol dm-s.

AUXILIARY INFORMATION

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

Saturating column method used. The bromate concen- AgBrOs crystals were prepared by addition of dilute
tration in the saturated solutions was determined by solutions of A.R. grade KBrOs and AgNOs to a large
addition of excess KI to about 25 ems aliquots followed volume of hot water. The product was washed and
by addition of about IS ems of I mol dm-s H2S04, dried.
The aliquots were then titrated with standard thiosul-
fate solution to the starch endpoint. Glycyl glycine (Roche product) was dried in a vacuum

oven at 900C for several hours.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:

I. Monk, C. B. Trans. Faraday Soc. illl. 47, 285.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs: [7783-89-3]
(2) Lithium nitrate; LiNOs; [7790-69-4] Ramette, R. W.; Spencer, J. B.
(3) Perchloric acid; HCIO.; [7601-90-3] J. Phys. Chem. l22.l, 67, 944-6
(4) Deuterium oxide (water-d2); D20; [7789-20-0]

VARIABLES: PREPARED BY:
Concentration of LiNOs
T/K .. 298 E. M. Woolley

EXPERIMENTAL DATA:
The aqueous (H20) perchloric acid concentration of all solutions is 1 x 10-. mol dm-s. The acid was added to
supress hydrolysis. The authors state that there is a tendency for silver to form hydroxy complexes.

LiNOs concn AgBrOs soly·
mol dm-s mmol dm-s

0.0 6.78
0.D75 8.20b

0.15 8.68
0.225 9.15
0.30 9.54

·Using the Davies equation to estimate activity coefficients, the authors computed the thermodynamic solubility
product: log KO,D" -4.412.
bJudging by the constancy of the ratio of the solubility of AgBrOs in D20 and H20, the authors conclude that
this data point is too high by about I %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of these Heavy water (General Dynamics Corp.) was specified
authors' study of the AgBrOs-LiNOs-HCIO.-H20 to be greater than 99.5 % pure.
system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) Lithium perchlorate; LiCIO.; [7791-03-9] Ramette, R. W.; Spencer, J. B.
(3) Perchloric acid; HCIO.; [7601-90-3] J. Phys. Chem. l22.l, 67, 944-6
(4) Deuterium oxide (water-d2); D20; [7789-20-0]

VARIABLES: PREPARED BY:
Concentration of LiCIO.
T/K .. 298 E. M. Woolley

EXPERIMENTAL DATA:
The aqueous (H20) perchloric acid concentration of all solutions is 1 x 10-. mol dm-s. The acid was added to
supress hydrolysis. The authors state that there is a tendency for silver to form hydroxy complexes.

LiCIO. concn AgBrOs soly·
mol dm-s mmol dm-s

0.0 6.78
0.D3 7.46
0.D75 7.86
0.15 8.32
0.225 8.60
0.30 8.84

.Using the Davies equation to estimate activity coefficients, the authors computed the thermodynamic solubility
product: log KO.o .. -4.412.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of these Heavy water (General Dynamics Corp.) was specified
authors' study of the AgBrOs-LiCIO.-HCI0.-H20 to be greater than 99.5 % pure.
system.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Lithium perchlorate; LiCIO.; [7791-03-9)
(3) Perchloric acid; HCIO.; [7601-90-3)
(4) Deuterium oxide (water-d2); D20; [7789-20-0)

VARIABLES:
Concentration of LiCIO.
T/K .. 298.9, 298.2 and 308.2

ORIGINAL MEASUREMENTS:

Ramette, R. W.; Dratz, E. A.
J. Phys. Chem.l22.l, 67, 940-2

PREPARED BY:

G. Jancso and E. M. Wool1ey

EXPERIMENTAL DATA:
The aqueous (H20) perchloric acid concentration of al1 solutions is I x 10-. mol dm-s. The acid was added to

supress hydrolysis.

tlDC

14.7

25.0

35.0

LiCIO. concn AgBrOs soly
mol dm-S mmol dm-s

0.0 4.54

0.025 4.94

0.050 5.16
0.Q75 5.30
0.100 5.42

0.0 6.76
0,025 7.33
0.050 7.65
0,075 7.89
0.100 8.02

0.0 9.57

0.025 10.26

0.050 10,62

0.075 10.92

0.100 11.12

continued......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A large excess of AgBrOs was added to the solutions of

LiCIO. and HCIO.. The solutions were rotated in

borosilicate glass bottles for two days in a thermostat at

380C, and were then transferred to a water bath
thermostated at either 35, 25 or 14.7DC. The bottles

were thermostated at the desired temperature for 3
days with occasional shaking. The saturated solutions
were filtered through fine porous glass by pressure,
and aliquots were pipetted into titration flasks. The

solutions were analyzed for bromate by iodometric

titration.

SOURCE AND PURITY OF MATERIALS:
AgBrOs prepared by slow addition of solutions of

AgNOs and KBrOs to distilled water at room

temperature. The product was washed, dried, and

recrystallized. The purity of this product was deter­

mined gravimetrical1y as AgBr (99.8 %) and by

iodometric titration (99.7 %).

LiCIO. and HCIO. were analytical reagent grade
materials.

Heavy water was obtained from General Dynamics

Corp. with a specified purity greater than 99.S %.

ESTIMATED ERROR:

Soly: nothing specified, but see next page.

Temp: precision probably better than ± 0.1 K
(compiler).

REFERENCES:
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3)
(2) Lithium perchlorate; LiC104; [7791-03-9)
(3) Perchloric acid; HC104; [7601-90-3)
(4) Deuterium oxide (water-d2); 020; [7789-20-0]

ORIGINAL MEASUREMENTS:

Ramette. R. W.; Dratz. E. A.
J. Phys. Chem• .l22.l. 67,940-2

EXPERIMENTAL DATA: (contInued.....)

The thermodynamic solubility product was evaluated from KOlo • S2y2 where S is the solubility and y is the
activity coefficient estimated from the following equations:

log Y • _AII/2/(1 + BII/2)
where

I • S + [LiCI04) + [HCI04)

The results of these calculations and the computed thermodynamic functions are given below.
A B -log KOlo

t/oC mol-1/ 2 dm-s/2 mol-1/ 2 dm-s/2 ± 0.006a

14.7
25.0
35.0

t/OC

25.0

0.507
0.515
0.525

AGO

kcal mol-1

6.02 ± om

1.55
1.56
1.82

AHO

kcal mol-1

12.5 ± 0.4

4.749
4.414
4.126

ASO
cal K -1 mol-1

21.8 ± 1.3

aAII ± quantities given in the above tables are uncertainties "estimated for SO % confidence."



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)

(2) Methanol; CH40; [67-56-1]

VARIABLES:
Solvent composition
T/K .. 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Owen, B. B.

J. Am. Chem. Soc. l2ll, 55, 1922-8.

PREPARED BY:

H. Miyamoto and M. Salomon
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methanol content
mass % mol %a

AgBrOs soly
mmol dm-s

density
kg dm-s

o
10
20
30
40
50
60

&Calculated by the compiler.

o
5.9

12.3
19.4
27.3
36.0
45.8

8.12b

5.51
3.79
2.65
1.82
1.24
0.83

0.9987
0.9802
0.9650
0.9492
0.9318
0.9123
0.8908

bMean of four independent measurements with an average deviation of 0.004 mmol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Three to four grams of AgBrOs crystals were placed in
long-necked 200 to 500 ems flasks. Ice-cold solvent
was quickly introduced into the flasks without wetting

the necks, and the flasks were sealed. The flasks were

rotated sloWly for five or six days at 250C. Prelimi­
nary studies indicated that equilibrium was reached
within two days. After 2-3 days, the solutions became
turbid.

The saturated solutions were forced through asbestos­
glass wool filtering mats, and 100 to 400 g samples

were weighed. The Ag content was determined
gravimetrically as AgBr.

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared from dilute solutions of Baker's
"Analyzed" grade AgNOs and KBrOs. Equivalent
volumes of these two solutions were slowly mixed, and
the resulting precipitate was washed and recrystallized
from conductivity water.

Methanol, Baker's "Analyzed" grade, "absolute," was
used without further purification.

ESTIMATED ERROR:

Soly: av deviation given above. Precision of all results
not specified.

Temp: nothing specified.

For the mixed solvents, the solubilities were deter- REFERENCES:
mined on a mass basis and converted to mol dm-s units

using the density values given in the table.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

Neuman, E. W.
(2) Methanol; CH,O; [67-56-1]

J. Am. Chern. Soc. !.2.M, 56, 28-9.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

methanol content AgBrOs soly
mass % mol %a mmol dm-s

0 0 8.131
3.62 2.07 7.00

7.31 4.25 6.05
11.08 6.55 5.22
14.92 8.97 4.50
18.84 11.54 3.94
22.83 14.26 3.40
26.91 17.15 2.92
31.08 20.23 2.53
35.33 23.50 2.17
39.67 26.99 1.84
44.11 30.74 1.58
48.63 34.74 1.31

&Calculated by the compiler.

AUXILIARY INFORMATION

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

Equilibrium was reached by rotating solid AgBrOs with AgBrOs was prepared by adding a dilute solution of
the mixed solvents in a thermostat at 250C. The KBrOs to a dilute solution of AgNOs. The precipitate

saturated solutions were analyzed for silver by was washed, filtered and suspended in water for
potentiometric titration with KBr using the following several days to remove traces of KBrOs and AgNOs.
type of cell:

The source and purity of methanol was not given.

Cu IAgar, Ba(NOsh II unknown II AgBr,Ag

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Methanol; CH40; [67-56-1]

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

VARIABLES:
Concentration of methanol
T/K • 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

methanol content
mass % mol %a

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto. H.

Nippon Kallaku Zasshl .l22Q, 81, 1376-80.

PREPARED BY:

H. Miyamoto

silver bromate solubility/mmol dm-s

200C 250C 300C

119

0.0
6.012
9.846

19.736
29.942
33.448
43.170
55.032
69.140

&Calculated by the compiler.

0.0
3.472
5.785

12.146
19.374
22.032
29.928
40.761
55.746

7.28
5.57
4.78
3.47
2.56
2.22
1.69
1.18
0.78

8.59
6.71
5.67
4.21
2.99
2.73
2.07
1.36
0.97

10.02
7.85
6.72
4.87
3.46
3.19
2.32
1.64
1.06

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBrOs and mixed solvent were placed into
glass-stoppered bottles. The bottles were rotated in a
thermostat at a given temperature for 72 hours which
was sufficient time to reach equilibrium. After the
solid was allowed to settle, aliquots of saturated
solution were withdrawn and the solubility was
determined by analysis for total silver.

To each aliquot of saturated solution, a measured
excess of 0.050 mol dm-s of NaCI solution was added,
and the remaining chloride titrated with 0.025 mol
dm-S AgNOs using dichlorofluorescein indicator.

AgBrOs prepared by addition of dilute solutions of
AgNOs and KBrOs (Wako Co. guaranteed reagent) to a
large volume of dilute KNOs solution. The solution
was boiled. aged, and the precipitate washed and dried
under reduced presure.

Methanol (Wako Co. guaranteed reagent) was dried
over CaO, refluxed over AgNOs, and distilled.

ESTIMATED ERROR:
Soly: probable error within ± 0.023 mmol dm-s.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) Acetic acid; C2H402; [64-19-7]
(4) Methanol; CH40; [67-56-1]
(5) Water; H20; [7732-18-5]

Silver Bromate

ORIGINAL MEASUREMENTS:

Davies, P. B.; Monk, C. B.

J. Chern. Soc. l2.ll. 2718-23.

VARIABLES:
Concentrations of NaOH, CHsCOOH and CHsOH
T/K .. 298.15

EXPERIMENTAL DATA:

PREPARED BY:

H. Miyamoto

CHsOH content CHsOH contenta NaOH concn CHsCOOH concn AgBrOs soly
mass % mol % mol dm-s mol dm-s mmol drn-s

43.5 30.2 0 0 1.58
0.01953 0.02272 2.13
0.03125 0.03786 2.35
0.03906 0.05679 2.47

53.8

acalculated by the compiler.

39.6 o
0.01953
0.03125
0.03515

o
0.02272
0.03563
0.04165

1.09
1.58
1.78
1.84

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The saturating column method was used. Saturated
solutions were analyzed for bromate by addition of
excess KI to about 25 cms aliquots followed by
addition of about 15 cms of I mol dm-s H2S04. The
aliquots were then titrated with standard thiosulfate
solution using a starch indicator.

SOURCE AND PURITY OF MATERIALS:

AgBrOs crystals were prepared by adding dilute
solutions of (A.R. grade) KBrOs and AgNOs to a large
volume of hot water. The precipitate was washed and
dried.

AnalaR acetic acid was used. "Laboratory grade"

methanol was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.03 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Ethanol; C2HaO; [64-17-5] Owen, B. B.
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. l2.ll, 55, 1922-8.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:

CHsCH20H content AgBrOs soly density
mass % mol %a mmol dm-s kg dm-s

0 0 8.12b 0.9987
10 4.2 5.53 0.9804
20 8.9 3.86 0.9664
30 14.4 2.78 0.9507
40 20.7 1.97 0.9315
50 28.1 1.36 0.9099

aCalculated by the compiler.
bMean of 4 independent determinations: average deviation reported as 0.004 mmol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the compila- Absolute ethanol was distilled first from KOH and then
tion of this author's study of the from Ag20. See the compilation cited on the left for
AgBrOs-CHsOH-H20 system. other details.

COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver bromate; AgBrOs: [7783-89-3]
(2) Ethanol; C2HaO; [64-17-5] Neuman, E. W.

(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. l2l4. 56. 28-9.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
CHsCH20H content AgBrOs solubility

mass % mol %a mmol dm-s

0 0 8.131

3.62 1.45 7.00

7.30 2.99 6.06

11.06 4.64 5.27

14.89 6.40 4.55

18.84 8.32 3.97

22.80 10.35 3.46

30.79 14.82 2.63

35.29 17.58 2.23

39.62 2Q.42 1.94

44.06 23.55 1.65

48.59 26.99 1.40

aCalculated by the compiler.

AUXILIARY INFORMATION

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

All procedures identical to those given in the compila- Source and purity of ethanol not given. See the

tion of this author's study of the compilation cited on the left for other details.

AgBrOs-CHsOH-H20 system.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:
Solvent composition
T/K .. 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

CHsCH20H content
mass % mol %a

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto. H.; Koizumi. E.

Nippon Kagaku Zasshl ~. 77, 1255-9.

PREPARED BY:

H. Miyamoto

silver bromate solubility/mmol dm-s

200C 250C 300C

0.0
3.729
8.161

14.917
22.072
26.689
35.359
44.039
54.871
71.079

82.728
&Calculated by the compiler.

0.0
1.492
3.358
6.416
9.971

12.462
17.621

23.532
32.225
49.008
65.193

7.28
6.30
5.30
4.26

3.36
2.86
2.18
1.76
1.31
0.77

0.57

8.59
7.33
6.24
4.94
3.88
3.39
2.69
1.99
1.47
0.86
0.61

10.02
8.79
7.54
6.03
4.77
4.04
3.17
2.40
1.70
0.96
0.67

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBrOs and mixed solvent were placed into
glass-stoppered bOllles. The bottles were rotated in a
thermostat at a given temperature for 72 hours which
was sufficient time to reach equilibrium. After the

solid was allowed to settle. aliquots of saturated
solution were withdrawn and the solubility was
determined by analysis for total silver.

To each aliquot of saturated solution. a measured

excess of 0.050 mol dm-s of NaCl solution was added,
and the remaining chloride titrated with 0.025 mol
dm-s AgNOs using dichlorofluorescein indicator.

AgBrOs prepared by addition of dilute solutions of
AgNOs and KBrOs (Takeda Co. guaranteed reagent) to
a large volume of hot dilute KNOs solution. The
solution was boiled. aged, and the precipitate washed
and dried under reduced presure. Ethanol (Japan
government guaranteed reagent) was refluxed over

AgNOs and H2S04, and then distilled.

ESTIMATED ERROR:
Soly: probable error within ± 0.04 mmol dm-s.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2) Davies, P. B.; Monk, C. B.
(3) Acetic acid; C2H40 2; [64-19-7]
(4) Ethanol; C2HaO; [64-17-5] J. Chern. Soc. !2ll, 2718-23.
(5) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH, CHsCOOH and CHsCH20H
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

CHsCH20H content NaOH concn CHsCOOH concn AgBrOs soly
mass % mol %a mol dm-s mol dm-s mmol dm-s

29.5 14.0a 0 0 2.69

0.03906 0.04544 3.86
0.06636 0.06700 4.28
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21.09

40.6

52.2

aCalculated by the compiler.

29.9s

0 0 1.86
0.03906 0.04544 3.05
0.04687 0.05301 3.20

0 0 1.14

0.01953 0.02272 1.88
0.03515 0.04166 2.25

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The saturating column method was used. Saturated
solutions were analyzed for bromate by addition of
excess KI to about 25 cms aliquots followed by addi­
tion of about 15 cms of I mol dm-S H2S04, The
aliquots were then titrated with standard thiosulfate
solution using a starch indicator.

SOURCE AND PURITY OF MATERIALS:

AgBrOs crystals were prepared by adding dilute solu­
tions of (A.R. grade) KBrOs and AgNOs to a large

volume of hot water. The precipitate was washed and
dried.

AnalaR acetic acid was used. "Laboratory grade"
ethanol was used.

ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 0.03 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2] Davies, P. B.; Monk, C. B.
(3) Acetic acid; C2H402; [64-19-7]
(4) 1,2-Ethanediol (ethylene glycol); C2He02; J. Chern. Soc• .l2ll, 2718-23.

[107-21-1]

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

VARIABLES: PREPARED BY:
Concentrations of NaOH, CHsCOOH and
HOCH2CH20H H. Miyamoto
T/K .. 298.15

NaOH concn CHsCOOH concn AgBrOs soly
mol dm-s mol dm-s romol dm-s

0 0 5.28
0.05676 0.1178 6.98

0 0 4.61
0.02440 0.02840 5.52
0.04392 0.05206 6.06

0 0 3.98
0.02440 0.02840 4.91

15.8239.3

51.2

63.1

EXPERIMENTAL DATA:
HOCH2CH20H content
mass % mol %a

&Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Procedures identical to those in the compilation of
these authors' study of the
AgBrOs-NaOH-CHsCOOH-CHsCH20H-H20 system.

SOURCE AND PURITY OF MATERIALS:
"Laboratory grade" ethylene glycol was used. Other
details given in the compilation cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) 1,2-Ethanediol (ethylene glycol); C2He02; Owen, B B.

[107-21-1] J. Am. Chern. Soc• .l.2.U, 55, 1922-8.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:
HOCH2CH20H content AgBrOs soly density

mass % mol %a mmol dm-s kg dm-s

0 0 8.12b 0.9987
10 3.1 7.26 1.0097
20 6.8 6.50 1.0228
30 11.1 5.85 1.0362
40 16.2 5.26 1.0496
50 22.5 4.70 1.0624
70 40.4 3.61 1.0851

&Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Procedures identical to those in the compilation of this Ethylene glycol was dried with CaO, and distilled in

author's study of the AgBrOs-CHsOH-H20 system. vacuum. Other details given in the compilation cited
on the left.



COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

(2) 1,2-Ethanediol (ethylene glycol); C2Ha02;
[107-21-1]

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

VARIABLES:
Solvent composition
T/K • 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

HOCHzCHzOH content
mass % mol %a

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto, H.

Nippon Kagaku Zasshl J.22.Q., 81, 1801-5.

PREPARED BY:

H. Miyamoto

silver bromate solubility/mmol dm-S

200C 250C 300C
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0.0
7.347

16.717
28.934
41.836
50.188
63.940
74.386
85.049

acalculated by the compiler.

0.0
2.250
5.505

10.568
17.271
22.627
33.978
45.738
62.280

7.28
6.50
5.95
5.28
4.64
4.20
3.68
3.25
2.76

8.59
7.76
6.98
6.16
5.40
4.96
4.26
3.76
3.29

10.02
9.19
8.28
7.25
6.34
5.85
4.90
4.25
3.61

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND Pl1RITY OF MATERIALS:

Excess AgBrOs and mixed solvent were placed into
glass-stoppered bottles. The bottles were rotated in a
thermostat at a given temperature for 72 hours which
was sufficient time to reach equilibrium. After the
solid was allowed to settle, aliquots of saturated
solution were withdrawn and the solubility was
determined by analysis for total silver.

To each aliquot of saturated solution, a measured
excess of 0.050 mol dm-s of NaCI solution was added,
and the remaining chloride titrated with 0.025 mol
dm-S AgNOs using dichlorofluorescein indicator.

AgBrOs prepared by addition of dilute solutions of
AgNOs and KBrOs (Wako Co. guaranteed reagent) to a
large volume of hot dilute KNOs solution. The
solution was 110iled, aged, and the precipitate washed
and dried under reduced presure. Ethylene glycol
(Wako, Co. guaranteed reagent) was dried over Na2S04,
and distilled twice under reduced pressure.

ESTIMATED ERROR:
Soly: probable error within ± 0.034 mmol dm-s.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

Miyamoto, H.; Nabata, K.
(2) 2-Methoxyethanol; CSHS02; [109-86-4]

Nippon Kagaku Zasshll.21Q, 91, 499-500.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298.15 and 308.15 H. Miyamoto

EXPERIMENTAL DATA:

[CSHS02] [CSHS0 2] AgBrOs soly
t/OC mass % mol %a mmol dm-s

25 0 0 8.59
4.818 1.184 7.19

10.192 2.616 6.27
19.988 5.584 4.88
29.872 9.161 3.88
50.344 19.357 2.29
70.098 35.691 1.11
90.287 68.756 0.20

100 100 0

35 0 0 11.62

5.435 1.342 10.14
10.362 2.664 8.92
20.045 5.603 7.06

30.393 9.369 5.56
50.449 19.422 3.03
69.718 35.278 1.41
89.693 67.322 0.23

100 100 0

aCalculated by the compiler.

AUXILIARY INFORMATION

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

Excess AgBrOs and the mixed solvent were placed into AgBrOs prepared by addition of dilute solutions of
glass-stoppered bottles. The bottles were rotated in a AgNOs and KBrOs (Wako, Co. guaranteed reagent) to a
thermostat at a given temperature for 72 hours. After large volume of a dilute KNOs solution. The solution

allowing excess solid to settle, aliquots of saturated was boiled and then aged. The precipitate was washed
solution were withdrawn and analyzed for total silver and dried under reduced pressure.

by adding a measured excess of NaCI solution followed
by backtrating the excess chloride with AgNOs using 2-Methoxyethanol (Wako, Co. guaranteed reagent) was

dichlorofluorescein indicator. dried over Na2COS and distilled two times.

ESTIMATED ERROR:

Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs: [7783-89-3)
(2) I-Propanol; CsHsO; [71-23-8) Owen, B. B.
(3) Water; H20; [7732-18-5) J. Am. Chem. Soc• .l2ll, 55, 1922-8.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:

CHsCH2CH20H content AgBrOs soly density
mass % mol %a mmol dm-s kg dm-s

0 0 8.12b 0.9987
10 3.2 5.80 0.9821
20 7.0 4.36 0.9674
30 11.4 3.31 0.9472
40 16.7 2.41 0.9261
SO 23.1 1.63 0.9051

-Calculated by the compiler.

bMean of 4 independent determinations: average deviation reported as 0.004 mmol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the I-Propanol (Eastman) was dried with Na metal and
compilation of this author's study of the then fractionated. See the compilation cited on the left
AgBrOs-CHsOH-H20 system. for other details.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs: [7783-89-3)
(2) I-Propanol; CsHsO; [71-23-8) Neuman, E. W.
(3) Water; H20; [7732-18-5) J. Am. Chem. Soc• .l.2.M, 56, 28-9.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

CHsCH20H content AgBrOs solubility
mass % mol %a mmol dm-S

0 0 8.131

3.67 1.13 7.14

11.27 3.67 5.62
15.16 5.08 4.99

19.13 6.62 4.49

23.17 8.29 4.05

31.49 12.11 3.21

40.13 16.73 2.43

49.13 22.45 1.70

63.28 34.06 0.86

aCalculated by the compiler.

AUXILIARY INFORMATION

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

All procedures identical to those given in the Source and purity of I-propanol not given. See the

compilation of this author's study of the compilation cited on the left for other details.

AgBrOs-CHsOH-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Miyamoto, H.
(2) I-Propanol; CSH80; [71-23-8] Nippon Kagaku Zasshl .l.2i8.. 79, 1314-8.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K.293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:
CHsCH2CH20H content silver bromate solubility/mmol dm-s

mass % mol %- 20°C 25°C 30°C
0.0 0.0 7.28 8.59 10.02
3.337 1.024 6.62 7.57 8.60
6.911 2.177 5.80 6.71 7.48

12.819 4.222 4.75 5.60 6.28
17.680 6.049 4.20 4.96 5.47
25.313 9.223 3.50 3.90 4.39
30.685 11.716 3.09 3.35 3.84
37.174 15.065 2.48 2.71 3.10
46.754 20.838 1.87 2.07 2.23
67.613 38.493 0.82 0.93 1.02
73.777 45.752 0.66 0.75 0.84

-Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the I-Propanol (Kanto Kagaku Co. guaranteed reagent)
compilation of this author's study of the refluxed over CaO, distilled twice from metallic Ca.
AgBrOs-CHsOH-H20 system. and then distilled a third time.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs: [7783-89-3] Neuman. E. W.
(2) 2-Propanol; CSH80; [67-63-0] J. Am. Chern. Soc• .l.2ll. 56, 28-9.
(3) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Solvent composition
T/K.298 H. Miyamoto

EXPERIMENTAL DATA:

[CSH80) [CSH80) AgBrOs soly
mass % mol %- mmol dm-s

0 0 8.131
3.64 1.12 7.00
7.34 2.32 6.07

11.12 3.61 5.29
14.97 5.01 4.61
18.90 6.53 4.06
22.90 8.18 3.60
26.99 9.98 3.18
31.16 11.95 2.81
39.77 16.52 2.10
48.74 22.18 1.53

-Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the The source of 2-propanol was not specified. See the
compilation of this author's study of the compilation cited on the left for other details.
AgBrOs-CHsOH-H20 system.



COMPONENTS:
(I) Silver bromate; AgBr03; [7783-89-3]

(2) 2-Propanol; C3HSO; [67-63-0]

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

VARIABLES:
Solvent composition
T/K .. 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto, H.

Nippon Kagaku Zasshl~, 80. 110-3.

PREPARED BY:

H. Miyamoto
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2-propanol content
mass % mol %a

0.0
3.072
6.361

11.946

17.931
23.856
29.241
29.458
37.410
46.280

58.369
69.941

acalculated by the compiler.

0.0
0.941
1.996
3.908
6.147
8.586

11.023
11.126
15.195
20.525
29.592
41.090

silver bromate solubility/mmol dm-3

200C 25DC 30DC

7.28 8.59 10.02
6.57 7.58 8.67
5.82 6.74 7.84
4.83 5.53 6.30
3.98 4.52 5.00
3.39 3.85 4.31

-- -- 3.51
2.99 3.27 --
2.47 2.83 2.97
2.02 2.21 2.38
1.42 1.53 1.67
0.94 1.01 1.08

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBr03 and mixed solvent were placed into
glass-stoppered bottles. The bottles were rotated in a
thermostat at a given temperature for 72 hours which
was sufficient time to reach equilibrium. After the
solid was allowed to settle, aliquots of saturated
solution were withdrawn and the solubility was

determined by analysis for total silver.

To each aliquot of saturated solution, a measured
excess of 0.050 mol dm-3 of NaCI solution was added,
and the remaining chloride titrated with 0.025 mol
dm-3 AgN03 using dichlorofluorescein indicator.

AgBr03 prepared by addition of dilute solutions of

AgN03 and KBr03 (Wako Co. guaranteed reagent) to a
large volume of dilute KN03 solution. The solution
was boiled, aged, and the precipitate washed and dried
under reduced presure.

2-Propanol (Kanto Kagaku Co. guaranteed reagent) was
dried over CaO and distilled twice.

ESTIMATED ERROR:

Soly: probable error within ± 0.07 mmol dm-3.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Silver bromate; AgBr03; [7783-89-3)
(2) Sodium nitrate; NaN03; [7631-99-4)
(3) 2-Propanol; C3HsO; [67-63-0)
(4) Water; H20; [7732-18-5J

VARIABLES:
Concentration of NaN03
T/K .. 288.15

Silver Bromate

ORIGINAL MEASUREMENTS:

Gross, P.; Kuzmany, P.; Wald, M.

J. Am. Chern. Soc. l.2ll, 59, 2692-4.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA:
Solubility of AgBr03 at 15.000oC in a 79.92 % 2-propanol and 20.08 % water mixture containing NaN03.
Nowhere in the paper do the authors define the bases of the % used to define the solvent composition. The
density of the solvent was given as d416 .. 0.8402 g cm-3, and the static permittivity of the solvent was given as
e .. 25.4.

NaN03 concn AgBr03 soly
104mol dm-3 104mol dm-3 -log Kia -log Kala

0 1.326 7.755 7.842
1.335 1.385 7.717 7.841
2.627 1.435 7.686 7.838
5.156 1.5l3 7.646 7.840
7.588 1.576 7.605 7.833
9.932 1.627 7.577 7.833

12.29 1.682 7.548 7.829
14.37 1.732 7.523 7.825
17.64 1.762 7.508 7.839
22.53 1.810 7.485 7.856

Solubility product calculated from Kia" [AgBr03P' The thermodynamic solubility product was calculated from

log Kala .. log Kia - 3.76(1)1/2

where 1 is the ionic strength.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solvent composition is 79.92 % 2-propanol and
20.08 % water (% not defined, but probably was mass

%). The mixed solvent with NaN03 and solid AgBr03
were placed in glass flasks. The flasks were rotated in

a thermostat at 15.000oC for 12 hours which was stated
to be sufficient time to insure equilibrium. For the
analysis, 25 cm3 of filtered saturated solution was
placed in a small flask and evaporated on a boiling

water bath while N2 was forced through the liquid.
The precipitated AgBr03 was titrated iodometrically.

SOURCE AND PURITY OF MATERIALS:

AgBr03 prepared by adding AgN03 to a solution of
KBr03' Both AgN03 and KBr03 were AR grade
materials and recrystallized twice. NaN03 was the
"purest commercial product," and was recrystallized

from ethanol. C.p. grade 2-propanol was distilled from

sulfanilic acid in a stream of N2.

ESTIMATED ERROR:
Soly: precision probably ~ I % (compiler).
Temp: precision ± 0.0025 K.

REFERENCES:



COMPONENTS:
(I) Silver bromate; AgBr03; [7783-89-3]
(2) Silver nitrate; AgN03; [7761-88-8]
(3) 2-Propanol; C3HsO; [67-63-0]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of AgN03
T/K .. 288.15

Silver Bromate

ORIGINAL MEASUREMENTS:

Gross, P.; Kuzmany, P.; Wald, M.

J. Am. Chern. Soc• .l.2ll, 59, 2692-4.

PREPARED BY:

H. Miyamoto
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EXPERIMENTAL DATA:

Solubility of AgBr03 at 15.000oC in a 79.38 % 2-propanol and 20.62 % water mixture containing NaN03.
Nowhere in the paper do the authors define the bases of the % used to define the solvent composition. The
density of the solvent was given as d416 .. 0.8415 g cm-3, and the static permittivity of the solvent was given as
f .. 25.6.

AgN03 concn AgBr03 soly
104mol dm-3 104moi dm-3 -log Klo -log KOlo

0 1.532 7.630 7.723
1.008 1.136 7.614 7.725
1.978 0.883 7.598 7.725
2.912 0.725 7.579 7.723
3.811 0.611 7.568 7.726
4.714 0.541 7.546 7.722
5.549 0.484 7.535 7.720
7.134 0.406 7.514 7.721
8.645 0.353 7.498 7.723

Solubility product calculated from Klo .. [AgBr03P' The thermodynamic solubility product was calculated from

log KOlo .. log Klo - 3.76(1)1/2

where 1 is the ionic strength.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solvent composition is 79.38 % 2-propanol and
20.62 % water (% not defined, but probably was mass
%). The mixed solvent with AgN03 and solid AgBr03
were placed in glass flasks. The flasks were rotated in
a thermostat at 15.000oC for 12 hours which was stated
to be sufficient time to insure equilibrium. For the
analysis, 25 cm3 of filtered saturated solution was
placed in a small flask and evaporated on a boiling

water bath while N2 was forced through the liquid.
The precipitated AgBr03 was titrated iodometrically.

SOURCE AND PURITY OF MATERIALS:

AgBr03 prepared by adding AgN03 to a solution of
KBr03. Both AgN03 and KBr03 were AR grade
materials and recrystallized twice. C.p. grade
2-propanol was distilled from sulfanilic acid in a
stream of N2.

ESTIMATED ERROR:

Soly: precision probably ~ I % (compiler).
Temp: precision ± 0.0025 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Sodium benzene sulfonate; CeH60sSNa; [515-42-4] Gross, P.; Kuzmany, P.; Wald, M.
(3) 2-Propanol; CsHeO; [67-63-0]
(4) Water; H20; [7732-18-5] J. Am. Chem. Soc. l.2ll, 59, 2692-4.

VARIABLES: PREPARED BY:
Concentration of CeH60SSNa
T/K .. 288.15 H. Miyamoto

EXPERIMENTAL DATA:
Solubility of AgBrOs at 15.000oC in a 79.04 % 2-propanol and 20.96 % water mixture containing NaNOs.
Nowhere in the paper do the authors define the bases of the % used to define the solvent composition. The
density of the solvent was given as d416 .. 0.8423 g cm-s, and the static permittivity of the solvent was given as
£ .. 25.75.

CeH60SSNa concn AgBrOs soly
104mol dm-s 104mol dm-s -log Klo -log KOlo

0 1.788 7.495 7.600
1.009 1.482 7.469 7.596
1.981 1.889 7.447 7.595
3.816 1.963 7.414 7.595
4.728 1.980 7.406 7.601
5.564 2.003 7.396 7.603
6.786 2.025 7.387 7.610
8.675 2.045 7.379 7.625

Solubility product calculated from Klo .. [AgBrOs]2· The thermodynamic solubility product was calculated from

log KOlo .. log Klo - 3.76(1)1/2

where I is the ionic strength.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solvent composition is 79.04 % 2-propanol and
20.96 % water (% not defined, but probably was mass
%). The mixed solvent with CeH60sSNa and solid
AgBrOs were placed in glass flasks. The flasks were
rotated in a thermostat at 15.0000C for 12 hours which
was stated to be sufficient time to insure equilibrium.
For the analysis, 25 cms of filtered saturated solution
was placed in a small flask and evaporated on a boiling
water bath while N2 was forced through the liquid.
The precipitated AgBrOs was titrated iodometrically.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by adding AgNOs to a solution of
KBrOs. Both AgNOs and KBrOs were AR grade
materials and recrystallized twice. Sodium benzene
sulfonate was made from a concentrated solution of
NaOH (AR grade, Merck) and benzene sulfonic acid
(Kahlbaum). The product was recystallized from
ethanol. C.p. grade 2-propanol was distilled from
sulfanilic acid in a stream of N2'

ESTIMATED ERROR:
Soly: precision probably :s I % (compiler).
Temp: precision ± 0.0025 K.

REFERENCES:



Silver Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Potassium nitrate; KNOs; [7757-79-1) Keefer, R. M.; Andrews, L. J.; Kepner, R.E.
(3) 2-Propene-I-ol (allyl alcohol); CsHaO; [107-18-6)
(4) Water; H20; [7732-18-5) J. Am. Chem. Soc. ~, 71, 3906-9.

VARIABLES: PREPARED BY:
Concentration of H2CCHCH20H
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

The initial solvent was water with small amounts of H2CCHCH20H, and 0.10 mol dm-s KNOs.

H2CCHCH20H concn AgBrOs soly K 1
mol dm-s 102moi dm-s mol-1 dms

0.585 .2.98 14.0
0.293 2.20 14.0
0.146 1.69 13.8
0.0732 1.38 13.6
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The authors reported K'D" 1.00 X 10-4 mol2 dm-a in 0.10 mol dm-S KNOs solution. Values of Kl in the above
table are defined by:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

KNOs was added to the solvent to adjust the ionic
strength at 0.10 mol dm-s. These solutions were then
added to AgBrOs crystals in glass-stoppered erlenmeyer
flasks. The flasks were aggitated for 4 hours at 25DC.
After allowing excess solid to settle, aliquots of
saturated solution were withdrawn and analyzed for
silver by adding a measured excess of NaCI solution,
and backtitrating the excess chloride with AgNOs using
dichlorofluorescein as an indicator.

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared by slowly adding a dilute
solution of KBrOs to a dilute solution of AgNOs. The
precipitate was washed, filtered, suspended in water
for several days, and dried at 110DC. The precipitate
was analyzed for silver: found 45.90 % (calculated
45.75 %).

The source and purity of allyl alcohol was not given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



134 Silver Bromate

COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Potassium nitrate; KNOs; [7757-79-1]
(3) 2-Methyl-2-propene-I-ol (B-methallyl alcohol);

C4HSO; [513-42-8]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of H2CCCCHs)CH20H
T/K .. 298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:

Keefer, R. M.; Andrews, L. J.; Kepner. R.E.

J. Am. Chern. Soc. l.2i2. 71, 3906-9.

PREPARED BY:

H. Miyamoto

The initial solvent was water with small amounts of H2CCCCHs)CH20H. and 0.10 mol dm-s KNOs.

H2CCCCHs)CH20H concn
mol dm-s

0.470
0.235
0.118
0.059

AgBrOs soly
102moi dm-s

2.42
1.84
1.48
1.27

K1

mol-1 dmS

10.8
10.8
10.8
11.2

The authors reported Klo co 1.00 X 10-4 mol2 dm-6 in 0.10 mol dm-s KNOs solution. Values of K1 in the above
table are defined by:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

KNOs was added to the solvent to adjust the ionic
strength at 0.10 mol dm-s. These solutions were then
added to AgBrOs crystals in glass-stoppered erlenmeyer
flasks. The flasks were aggitated for 4 hours at 250C.
After allowing excess solid to settle. aliquots of
saturated solution were withdrawn and analyzed for
silver by adding a measured excess of NaCI solution,
and backtitrating the excess chloride with AgNOs using
dichlorofluorescein as an indicator.

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared by slowly adding a dilute
solution of KBrOs to a dilute solution of AgNOs. The
precipitate was washed. filtered, suspended in water
for several days. and dried at 1100C. The precipitate
was analyzed for silver: found 45.90 % (calculated
45.75 %). ,B-Methallyl alcohol (Shell Chern. Corp.) was
dried and fractionated before use.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3)

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto, H.
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(2) 1,2,3-Propanetriol (glycerol); CsHsOs; [56-81-5)

Nippon Kagaku Zasshl ~, 80, 825-8.
(3) Water; H20; [7732-18-5]

VARIABLES:
Solvent composition
T/K a 288.15, 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

PREPARED BY:

H. Miyamoto

glycerol content

mass % mol %a

0.0
8.348

16.180
30.909
40.628
58.346

66.989
79.633
90.713

aCalculated by the compiler.

0.0
1.751
3.639
8.047

11.806
21.507
28.416
43.338
65.644

silver bromate solubility/mmol dm-S

15°C 20°C 25°C 30°C

6.07 7.28 8.59 10.02
5.86 7.02 8.30 9.82
5.72 6.96 8.03 9.58
5.54 6.44 7.82 8.98
5.24 6.28 7.44 8.60
4.81 5.57 6.59 7.55

-- -- 6.19 7.00
3.89 4.67 5.40 6.18

-- 3.46 4.29 5.09

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBrOs and mixed solvent were placed into
glass-stoppered bottles. The bottles were rotated in a
thermostat at a given temperature for 72 hours which

was sufficient time to reach equilibrium. After the
solid was allowed to settle, aliquots of saturated
solution were withdrawn and the solubility was
determined by analysis for total silver.

To each aliquot of saturated solution, a measured
excess of 0.050 mol dm-s of NaCI solution was added,
and the remaining chloride titrated with 0.025 mol
dm-s AgNOs using dichlorofluorescein indicator.

AgBrOs prepared by addition of dilute solutions of
AgNOs and KBrOs (Wako Co. guaranteed reagent) to a
large volume of dilute KNOs solution. The solution
was boiled, aged, and the precipitate washed and dried
under reduced presure.

Glycerol (Kanto Kagaku Co. guaranteed reagent) was
distilled twice under reduced pressure.

ESTIMATED ERROR:

Soly: probable error within ± 0.03 mmol dm-s.
Temp: precision ± 0.02 K.

REFERENCES:



136 Silver Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOa; [7783-89-3]
(2) 1,2,3-Propanetriol (glycerol); CaHsOa; [56-81-5] Owen, B B.
(3) Water; H20; [7732-18-5] J. Am. Chem. Soc• .l.2ll. 55, 1922-8.

VARIABLES: PREPARED BY:
Solvent composition
T/K • 298 H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:
glycerol content AgBrOa soly density

mass % mol %a mmol dm-a kg dm-a

0 0 8.12b 0.9987
10 2.1 7.80 1.0207
20 4.7 7.49 1.0453
30 7.7 7.15 1.0706
40 11.5 6.84 1.0971
50 16.4 6.48 1.1239
60 22.7 6.08 1.1511
70 31.3 5.59 1.1784
80 43.9 4.94 1.2054

&Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Procedures identical to those in the compilation of this Baker's analyzed glycerol dist in vac. For glycerol
author's study of the AgBrOa-CHaOH-H20 system. content> 30 %, Kahlbaum's "purest" glycerol was used.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOa; [7783-89-3]
(2) Sodium hydroxide; NaOH; [1310-73-2] Davies, P. B.; Monk, C. B.
(3) Acetic acid; C2H.02; [64-19-7]
(4) 1,2,3-Propanetriol (glycerol); CaHsOa; [56-81-5] J. Chem. Soc• .l2ll, 2718-23.
(5) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH, CHaCOOH and glycerol
T/K • 298.15 H. Miyamoto

EXPERIMENTAL DATA:

glycerol glycerol NaOH concn CHaCOOH concn AgBrOa soly
mass % mol %a mol dm-a mol dm-a mmol dm-a

31.7 8.32 0.0 0.0 7.09
0.03096 0.03437 8.33
0.05160 0.05776 8.90

42.3 12.5. 0 0 6.75
0.02927 0.03381 8.01
0.05160 0.05776 8.60

&Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Procedures identical to those in the compilation of "Laboratory grade" glycerol was used. Other details
these authors' study of the given in the compilation cited on the left.

AgBrOa-NaOH-CHaCOOH-CHaCH20H-H20 system.



COMPONENTS:

(1) Silver bromate; AgBrOs; [7783-89-3)

(2) 2-Methyl-2-propanol (I-butanol); C.Hl00;
[75-65-0)

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

VARIABLES:
Solvent composition
T/K .. 293.15, 298.15 and 303.15

EXPERIMENTAL DATA:

I-butanol content

mass % mol %a

Silver Bromate

ORIGINAL MEASUREMENTS:

Miyamoto, H.

Nippon Kagaku Zasshl .l2ll, 78, 1392-6.

PREPARED BY:

H. Miyamoto

silver bromate solubility/mmol dm-s

200C 250C 300C
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0.0
2.781

4.882

10.555

15.943
20.539

25.336

30.860
38.712

48.447

58.542

&Calculated by the compiler.

0.0

0.690

1.232

2.788

4.407

5.911

7.619

9.786

13.309

18.593
25.551

7.28

6.55
6.02

4.58

3.94

3.49

3.11

2.58

2.10

1.56
1.14

8.59

7.71
7.13

6.04

4.80

4.35

3.73

3.03

2.41
1.74

1.31

10.02

9.08
8.43

7.13

5.86
5.21

4.57

3.73

2.91

2.06

1.48

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBeOs and mixed solvent were placed into

glass-stoppered bottles. The bottles were rotated in a

thermostat at a given temperature for 72 hours which

was sufficient time to reach equilibrium. After the

solid was allowed to settle, aliquots of saturated

solution were withdrawn and the solubility was

determined by analysis for total silver.

To each aliquot of saturated solution, a measured
excess of 0.050 mol dm-S of NaCI solution was added,

and the remaining chloride titrated with 0.025 mol

dm-s AgNOs using dichlorofluorescein indicator.

AgBrOs prepared by addition of dilute solutions of

AgNOs and KBrOs (Wako Co. guaranteed reagent) to a

large volume of dilute KNOs solution. The solution

was boiled, aged, and the precipitate washed and dried
under reduced presure.

I-Butanol (Kanto Kagaku Co. guaranteed reagent) was

recrystallized and distilled from metallic sodium.

ESTIMATED ERROR:

Soly: probable error within ± 0.03 mmol dm-s.

Temp: precision ± 0.02 K.

REFERENCES:



138 Silver Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Potassium nitrate; KNOs; [7757-79-1) Keefer, R. M.; Andrews, L. J.; Kepner, R.E.
(3) 2-Butene-l-ol (crotyl alcohol); C4HsO; [6117-91-5] J. Am. Chern. Soc. ~, 71, 3906-9.
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentration of CHsCH-CHCH2OH
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
The initial solvent was water with small amounts of crotyl alcohol, and 0.10 mol dm-s KNOs.

CHsCH-CHCH20H concn AgBrOs soly K l

mol dm-s 102mol dm-s mol- l dms

0.702 1.87 3.6
0.527 1.73 3.9
0.351 1.54 4.0
0.176 1.30 4.0
0.0878 1.16 4.1

The authors reported KIO .. 1.00 X 10-4 mol2 dm-e in 0.10 mol dm-s KNOs solution. Values of Kl in the above
table are defined by:

K l .. [Ag(C4HsO)+)/[Ag+J[C4HsO)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation of these Crotyl alcohol was prepd from 2-butenal (crotonalde-
authors' study of the AgBrOs-KNOs-CsHeO-H20 sys- hyde). Remaining details given in the compilation
tem. cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Potassium nitrate; KNOs; [7757-79-1] Keefer, R. M.; Andrews, L. J.; Kepner, R.E.
(3) 3-Butene-2-ol (methyl vinyl carbinol); C4HsO; J. Am. Chern. Soc. ~, 71, 3906-9.

[598-32-3]
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentration of CHsCH(OH)CH-CH2
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
The initial solvent was water with small amounts of CHsCH(OH)CH..CH2, and 0.10 mol dm-s KNOs.

CHsCH(OH)CH..CH2 concn AgBrOs soly K l

mol dm-s 102moi dm-s mol- l dms

0.255 2.12 14.7

0.204 1.93 14.3

0.102 1.53 14.5

0.051 1.28 14.9

0.025 1.14 14.9

The authors reported Kia" 1.00 x 10-4 mol2 dm-e in 0.10 mol dm-s KNOs solution. Values of K l in the above

table are defined by:
K l .. [Ag(C4HsO)+]/[Ag+J[C4HsO]

AUXILIARY INFORMATION

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

Complete details given in the compilation of these CHsCHOHCH-CH2 prepd by hydrolysis of butenyl

authors' study of the AgBrOs-KNOs-CsHeO-H20 sys- chloride. Remaining details given in the compilation

tem. cited on the left.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Potassium nitrate; KNOs; [7757-79-1) Keefer, R. M.; Andrews, L. J.; Kepner, R.E.
(3) 2-Methyl-2-butene-I-ol; C6HI00; [4675-87-0) J. Am. Chern. Soc. lli2, 71, 3906-9.
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentration of CHsCH=C(CHs)CH2OH
T/K a 298 H. Miyamoto

EXPERIMENTAL DATA:
The initial solvent was water with small amounts of CHsCH=C(CHs)CH20H, and 0.10 mol dm-s KNOs.

CHsCHaC(CHs)CH20H concn AgBrOs soly Kl
mol dm-S 102moi dm-S mol- l dmS

0.100 1.21 4.8
0.050 1.12 4.9
0.020 1.05 5.5

The authors reported Klo a 1.00 X 10-4 mol2 dm-6 in 0.10 mol dm-s KNOs solution. Values of Kl in the above
table are defined by:

Kl .. [Ag(C6HlOO)+)/[Ag+)[C6HlOO)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details given the compilation of these CHsCH=C(CHs)CH20H was supplied by Prof. W.G.
authors' study of the AgBrOs-KNOs-CsH60-H20 Young of the UCLA. Remaining details given in the
system. compilation cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Potassium nitrate; KNOs; [7757-79-1) Keefer, R. M.; Andrews, L. J.; Kepner, R.E.
(3) I -Penten-3-o1 (ethyl vinyl carbinol); C6HI00; J. Am. Chern. Soc. lli2, 71, 3906-9.

[616-25- I)

(4) Water; H20; [7732- I8-5)

VARIABLES: PREPARED BY:
Concentration of C2H6CH(OH)CH=CH2
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

The initial solvent was water with small amounts of C2H6CH(OH)CH=CH2, and 0.10 mol dm-s KNOs.

C2H6CH(OH)CH=CH2 concn AgBrOs soly Kl
mol dm-S 102mol dm-S mol- l dms

0.472 2.68 13.8
0.236 2.04 14.2

0.0944 1.52 15.3
0.0472 1.28 15.2

The authors reported Klo .. 1.00 X 10-4 mol2 dm-6 in 0.10 mol dm-s KNOs solution. Values of Kl in the above
table are defined by:

Kl .. [Ag(C6HlOO)+)/[Ag+)[C6HlOO)

AUXILIARY INFORMATION

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

Complete details given the compilation of these C2H6CH(OH)CH=CH2 prepd from ethylmagnesium
authors' study of the AgBrOs-KNOs-CsH60-H20 bromide and acrolein (2-propenal). Remaining details

system. given in the compilation cited on the left.
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]
(2) Potassium nitrate; KNOs; [7757-79-1]
(3) Phenol; CeHeO; [108-95-2]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of CeHsOH
T/K - 298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Keefer. R. M.; Andrews. L. J.; Kepner. R.E.

J. Am. Chern. Soc. J..!M2. 71, 3906-9.

PREPARED BY:

H. Miyamoto

The initial solvent was water with small amounts of CeHsOH. and 0.10 mol dm-S KNOs.

CeHsOH concn AgBrOs soly K l

mol dm-S 102mol dm-S mol- l dms

0.448 1.28 1.54
0.224 1.14 1.48
0.112 1.07 1.59
0 0.989 --

The authors reported KID - 9.78 X 10-s mol2 dm-e in 0.10 mol dm-S KNOs solution. Values of Kl in the above
table are defined by:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

KNOs was added to the solvent to adjust the ionic
strength at 0.10 mol dm-s. These solutions were then
added to AgBrOs crystals in glass-stoppered erlenmeyer
flasks. The flasks were aggitated for 4 hours at 25DC.
After allowing excess solid to settle. aliquots of
saturated solution were withdrawn and analyzed for
silver by adding a measured excess of NaBr solution.
and weighing the precipitated AgBr.

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared by slowly adding a dilute
solution of KBrOs to a dilute solution of AgNOs. The
precipitate was washed, filtered. suspended in water
for several days. and dried at 1I0DC. The precipitate
was analyzed for silver: found 45.90 % (calculated
45.75 %).

The source and purity of KNOs was not given. J.T.
Baker c.p. grade phenol was distilled.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

(2) Mannitol; CeH140 e; [87-78-5]

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

VARIABLES:
Solvent composition
T/K.298

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Owen, B. B.

J. Am. Chem. Soc. l2ll, 55, 1922-8.

PREPARED BY:

H. Miyamoto and M. Salomon
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mannitol content
mass % mol %a

AgBrOs soly
mmol dm-S

density
kg dm-s

o
5

10
15

acalculated by the compiler.

o
0.5
1.1

1.7

8.12b

8.24
8.38
8.51

0.9987
1.0147
1.0328
1.0513

bMean of four independent measurements with an average deviation of 0.004 mmol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Three to four grams of AgBrOs crystals were placed in
long-necked 200 to 500 ems flasks. Ice-cold solvent
was quickly introduced into the flasks without wetting
the necks, and the flasks were sealed. The flasks were
rotated slowly for five or six days at 250C. Prelimi­
nary studies indicated that equilibrium was reached
within two days. After 2-3 days, the solutions became
turbid.

The saturated solutions were forced through asbestos­
glass wool filtering mats, and 100 to 400 g samples
were weighed. The Ag content was determined
gravimetrically as AgBr.

SOURCE AND PURITY OF MATERIALS:

AgBrOs was prepared from dilute solutions of Baker's
"Analyzed" grade AgNOs and KBrOs. Equivalent
volumes of these two solutions were slowly mixed, and
the resulting precipitate was washed and recrystallized.

Mannitol (Th. Schuchardt, Gorlitz, Germany) was
rcrystallized four times from conductivity water, and
then dried in vacuum (I).

ESTIMATED ERROR:
Soly: av deviation given above. Precision of all results

not specified.
Temp: nothing specified.

For the mixed solvents, the solubilities were deter- REFERENCES:
mined on a mass basis and converted to mol dm-s units
using the density values given in the table. I. Akerlof, G. J. Am. Chem. Soc• .l2lZ., 54, 4125.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

Koizumi, E.; Miyamoto, H.
(2) Sucrose; C12H220 11; [57-50-1]

Nippon Kagaku Zasshl ~, 77, 193-6.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of sucrose
T/K =293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:

[C12H220 11] [C12H220 11] AgBrOs soly

tl°C mass % mol %a mmol dm-s

20 0 0 7.28
5.379 0.298 7.18
9.951 0.578 7.00
17.142 1.077 6.83
35.197 1.742 6.61
34.793 2.732 6.39
46.975 4.455 5.62

25 0 0 8.59
5.047 0.279 8.43

10.234 0.596 8.32
17.347 1.093 8.05
25.221 1.744 7.87
35.413 2.805 7.63
46.654 4.400 6.84

30 0 0 10.02
5.047 0.279 9.94
9.951 0.578 9.86

16.959 1.063 9.75
25.194 1.742 9.39
35.258 2.786 9.20
47.389 4.526 8.44

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Excess AgBrOs and the mixed solvent were placed into AgBrOs prepared by addition of dilute solutions of
glass-stoppered bottles. The bottles were rotated in a AgNOs and KBrOs (Wako, Co. guaranteed reagent) to a
thermostat at a given temperature for 72 hours. After large volume of hot water. The precipitate was
allowing excess solid to settle, aliquots of saturated washed, and dried under reduced pressure.
solution were withdrawn and analyzed for total silver
by adding a measured excess of NaCI solution followed Sucrose (Kanto Kagaku Co. guaranteed reagent) was
by backtrating the excess chloride with 0.025 mol dm-s used as received.
AgNOs using dichlorofluorescein indicator.

ESTIMATED ERROR:
Soly: precision within ± 0.05 mmol dm-s (compiler).
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Miyamoto, H.
(2) 2-Propanone (acetone); CsHt\O; [67-64-1] Nippon Kallaku Zasshl .l.2ll, 78, 690-4.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:
CHsC(O)CHs content silver bromate solubility/mmol dm-s

mass % mol %a 20°C 25°C 30°C

0.0 0.0 7.28 8.59 10.02
3.943 1.257 6.57 7.71 9.26
7.977 2.618 5.84 6.88 8.19

16.532 5.788 4.45 5.28 6.32
22.332 8.188 3.68 4.33 5.41
30.164 11.815 2.96 3.57 4.20
36.898 15.353 2.42 2.79 3.49
44.062 19.635 1.90 2.19 2.60
54.697 27.246 1.29 1.48 1.93
68.787 40.603 0.79 0.96 1.13
80.470 56.103 0.51 0.65 0.80

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the compila- C.p. grade acetone was treated with AgNOs and NaOH
tion of this author's study of the and the resulting ppt was removed by filtration. The
AgBrOs-CHsOH-H20 system. solvent was stored over K2COS, and distd from metallic

sodium.

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Silver bromate; AgBrOs; [7783-89-3] Owen, B. B.

(2) 2-Propanone (acetone); CSH60; [67-64-1] J. Am. Chern. Soc• .!2ll, 55, 1922-8.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto and M. Salomon

EXPERIMENTAL DATA:
[CSH6O] [CsH601 AgBrOs soly density

mass % mass %a mmol dm-s kg dm-s

0 0 8.12b ----
10 3.3 5.92 0.9845

20 7.2 4.29 0.9700

30 11.7 3.00 0.9537

40 17.1 2.03 0.9355

aCalculated by the compiler.
bMean of 4 independent determinations with 0.004 mmol dm-s average deviation.

AUXILIARY INFORMATION

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

All procedures identical to those given in the compila- Acetone (Baker's "analyzed" or Eastman Kodak's prod-

tion of this author's study of the uct) was distilled two times. Other details given in the

AgBrOs-CHsOH-H20 system. compilation cited on the left.



144 Silver Bromate

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBrOs; [7783-89-3)
(2) Sodium hydroxide; NaOH; [1310-73-2) Davies, P. B.; Monk, C. B.
(3) Acetic acid; C2H.02; [64-19-7)
(4) 2-Propanone (acetone); CsHeO; [67-64-1) J. Chern. Soc. l.2ll. 2718-23.
(5) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concentrations of NaOH. CHsCOOH and CHsC(O)CHs
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

CHsC(O)CHs
mass %

2I.l

26.1

38.4

39.5

contenta

mol %

16.20

NaOH concn CHsCOOH concn AgBrOs soly
mol dm-s mol dm-s mmol dm-S

0 0 3.98
0.02526 0.03837 4.94
0.04210 0.05180 5.37

0 0 3.18
0.02972 0.05790 4.32
0.04128 0.08088 4.67
0.06391 0.1236 5.19

0 0 2.16
0.02526 0.03453 3.18
0.04210 0.05084 3.70

0 0 2.07
0.03705 0.07237 3.51
0.04128 0.08088 3.62
0.04954 0.1065 3.83

acalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The saturating column method was used. Saturated
solutions were analyzed for bromate by addition of
excess KI to about 25 ems aliquots followed by
addition of about IS ems of I mol dm-s H2S04. The
aliquots were then titrated with standard thiosulfate
solution using a starch indicator.

SOURCE AND PURITY OF MATERIALS:

AgBrOs crystals were prepared by adding dilute
solutions of (A.R. grade) KBrOs and AgNOs to a large
volume of hot water. The precipitate was washed and
dried.

AnalaR acetic acid was used. "Laboratory grade"
acetone was used.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.03 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBr03; [7783-89-3] Koizumi, E.; Miyamoto, H.
(2) Tetrahydrofuran; C4HsO; [109-99-9] Bull. Chem. Soc. Jpn ill2., 29, 950-3.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K • 293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:
C4HsO content silver bromate solubility/mmol dm-3

mass % mol %a 20°C 25°C 30°C

0.0 0.0 7.28 8.59 10.02
3.347 0.858 6.34 7.62 8.99
6.769 1.782 5.72 6.83 8.08

12.645 3.490 4.73 5.81 6.82
18.770 5.458 3.97 4.88 5.62
24.471 7.489 3.39 4.23 4.79
29.208 9.345 2.93 3.67 4.12
35.670 12.168 2.51 2.90 3.28
43.537 16.153 1.90 2.31 2.55
54.513 23.042 1.34 1.53 1.77
64.232 30.971 0.99 1.13 1.43

&Calculated by the compiler.

. AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the Tetrahydrofuran (Badische A.G.) was purified by two
compilation of these authors' study of the fractional distillations.
AgBr03-sucrose-H20 system.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver bromate; AgBr03; [7783-89-3] Koizumi, E.; Miyamoto, H.
(2) 1,4-Dioxane; C4HS02; [123-91-1] Nippon Kagaku Zasshl .l.2ll, 75, 1302-5.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K • 293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:
C4HS02 content silver bromate solubility/mmol dm-3

mass % mol %a 20°C 25°C 30°C

0.0 0.0 7.28 8.59 10.02

2.494 0.520 6.94 8.19 9.51

4.884 1.039 6.68 7.69 9.02
10.243 2.280 5.81 6.90 7.96
15.178 3.530 5.04 6.06 6.90
20.105 4.894 4.34 5.06 5.94

25.114 6.417 3.85 4.46 5.12
30.219 8.134 3.29 3.96 4.64

37.694 11.008 2.65 3.19 3.72
aCalculated by the compiler.

AUXILIARY INFORMATION

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

All procedures identical to those given in the 1,4-Dioxane (Takeda Co., c.p. reagent) was recrystal-

compilation of these authors' study of the Hzed and distilled.

AgBr03-sucrose-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3) Monk, C. B.
(2) 1,4-Dioxane; C4HS02; [123-91-1) J. Chern. Soc. J,2ll, 2723-6.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

C4HS02 content AgBrOs soly
mass % mol %a mmol kg- l -log KOlo (

10 2.2 6.24 4.496 69.7
20 4.9 4.76 4.739 60.8

&Calculated by the compiler.
The thermodynamic solubility product was calculated from

logK~o .. 2logS - (78.54r/2

( JL) - 0.2/
E 1+ [i

where S is the solubility, I the ionic strength, and ( is the static permittivity of the solvent.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Procedures identical to those in the studies by Monk, AnalaR grade dioxane was used. Other details given in
and by Monk and Davies compiled throughout this the various compilations of Monk, and Monk and
chapter. Davies' studies.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Sodium hydroxide; NaOH; [1310-73-2) Davies, P. B.; Monk, C. B.
(3) Acetic acid; C2H402; [64-19-7]
(4) 1,4-Dioxane; C4HS02; [123-91-1) J. Chern. Soc. l.2.ti, 2718-23.
(5) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NaOH, CHsCOOH and 1,4-dioxane
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:

C4HS0 2 C4HS0 2 NaOH concn CHsCOOH concn AgBrOs soly
mass % mol %a mol dmoS mol dm-s mmol dm-s

15.0 3.4s 0 0 5.16

0.03906 0.03522 6.52

0.05160 0.05776 7.07

22.5 5.60 0 0 4.03
0.05041 0.05649 6.05

aCalculated by the compiler.

AUXILIARY INFORMATION

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

Procedures identical to those in the compilation of "Laboratory grade" ethylene glycol was used. Other
these authors' study of the details given in the compilation cited on the left.

AgBrOs-NaOH-CHsCOOH-CHsCH20H-H20 system.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

Miyamoto, H.; Watanabe, Y.
(2) Ethylene carbonate; CsH.Os; [96-49-1]

Nippon Kagaku Zasshl l.2.21, 88, 36-8.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298.15 and 308.15 H. Miyamoto

EXPERIMENTAL DATA:

[CsH.Os] [CsH.Os] AgBrOs soly
t/DC mass % mol %a mmol dm-s

25 0 0 8.59
5.121 1.092 8.14
9.935 2.207 7.80

20.704 5.070 7.16
29.997 8.060 6.41
40.102 12.046 5.36
49.997 16.981 4.40
59.996 23.478 3.16
79.969 44.955 1.10

35 0 0 11.62
5.205 1.111 11.21

10.002 2.223 10.80
20.000 4.865 9.90
30.194 8.129 8.66
40.018 12.009 7.25
50.377 17.197 5.74
60.011 23.489 4.22
80.058 45.093 1.36
93.584 74.899 0.19

&Calculated by the compiler.

AUXILIARY INFORMATION

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

Excess AgBrOs and the mixed solvent were placed into AgBrOs prepared by addition of dilute solutions of
glass-stoppered bottles. The bottles were rotated in a AgNOs and KBrOs (Wako, Co. guaranteed reagent) to a
thermostat at a given temperature for 72 hours. After large volume of a dilute KNOs solution. The solution
allowing excess solid to seltll~, aliquots of saturated was boiled and then aged. The precipitate was washed
solution were withdrawn and analyzed for total silver and dried under reduced pressure.
by adding a measured excess of NaCI solution followed
by backtrating the excess chloride with AgNOs using Ethylene carbonate (Tokyo Kasei Co. guaranteed

dichlorofluorescein indicator. reagent) was distilled two times under reduced
pressure.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:

(1) Silver bromate; AgBrOs; [7783-89-3]

Silver Bromate

ORIGINAL MEASUREMENTS:

Janardhanan, S.; Kalidas, C.
(2) Sulfinyl bis-methane (dimethyl sulfoxide); C2HeOS;

[67-68-5] Bull. Chern. Soc. Jpn ~, 53, 2363-5.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K • 303.2 H. Miyamoto

EXPERIMENTAL DATA:

&Calculated by the compiler.

(CHshSO
mol fraction

o
0.1
0.2

0.3

0.4
0.5

0.6
0.7

0.8

0.9
1.0

(CHshSO
mass %a

o
32.5
52.0

65.0

74.3
81.3
86.7

91.0
94.5
97.5

100.0

AgBrOs soly
mol kg-1

0.0098

0.0080
0.0071

0.0087

0.0114
0.0140

0.0184
0.0227
0.0277

0.0333
0.0379

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Excess AgBrOs was vigorously shaken in
(CHshSO-H20 mixtures for 24 hours, and then
transferred to a thermostat maintained at 30 ± O.loC.

The solutions were stirred for an additional 24 hours to
insure attainment of equilibrium. The mixtures were
centrifuged, and aliquots analyzed for bromate by
addition of excess standard aqueous KI solution
folIowed by potentiometric titration with standard
AgNOs.

SOURCE AND PURITY OF MATERIALS:

Silver bromate was prepared by reaction of AgNOs
with KBrOs. The precipitate was first washed with
water, then with acetone, and dried under vacuum at
70-80oC for several hours. The purity of the salt was
checked by determination of its silver content.

(CHshSO (BDH, LR grade) was heated over NaOH for
2 hours at 90oC, and then flash-distilled under vacuum.
Doubly distilIed water was used.

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

REFERENCES:



COMPONENTS:

(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Perchloric acid; HCIO.; [7601-90-3]
(3) Formamide; CHsNO; [75-12-7]
(4) Water; H20; [7732-18-5]

VARIABLES:
Concentration of HCIO.
T/K .. 298.15, 303.15 and 308.15

Silver Bromate

ORIGINAL MEASUREMENTS:

Dash, U.N.

Thermochlm. Acta .l2ll, 11, 25-33.

PREPARED BY:

H. Miyamoto
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EXPERIMENTAL DATA:
Note that the solubility, S, of AgBrOs in HCIO./formamide solutions prepared from 70 % (in water) HCIO•.

HCIO. concn solubility
t/oC mol dm-s mol dm-s

25

30

35

0.02735 0.02080
0.03543 0.02118

0.04645 0.02185

0.06352 0.02291

0.08539 0.02442

0.09315 0.02501
0.10420 0.02570

0.02876 0.02236
0.04860 0.02338
0.05945 0.02393
0.09342 0.02626
0.10812 0.02762

0.11992 0.02858

0.02625 0.02344

0.03225 0.02396

0.05226 0.02493

0.06180 0.02570
0.07185 0.02637
0.09766 0.02754

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solutions were prepared by dissolving weighed amounts

of 70 % HCIO. in known (weighed) amounts of

formamide at an ice-cold temperature to prevent
decomposition of formamide upon mixing. These
mixtures were placed in amber-colored glass-stoppered

bottles containing excess AgBrOs. The bottles were
stoppered and heavily paraffined, and then rotated in a

water thermostat at a specified temperature for 7 to 8

hours (see ref. (I».

AgBrOs in the satd sins detd iodometrically using 0.01

mol dm-s Na2S20s sin and a microburet. Each
solubility value is the average of "three closely agreeing

results."

SOURCE AND PURITY OF MATERIALS:

Details state to be similar to those in (I). AgBrOs

prepared by slow addition of AgNOs and KBrOs sins to
distilled H20 while stirring. The precipitate was

washed and dried. HCIO. of G.R. quality (70 % in
aqueous solution) was used.

Commercial formamide was treated with CaO and

distilled at reduced pressure.

ESTIMATED ERROR:

Soly: reproducibility not given, but titrns accurate to

± 0.2 %.
Temp: precision ± 0.01 K.

REFERENCES:

I. Nayak, B.; Dash, U.N. Thermochlm. Acta .L2ll,
6,223.
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COMPONENTS:

(1) Silver bromate; AgBrOs; [7783-89-3]

Silver Bromate

ORIGINAL MEASUREMENTS:

Giridhar, V. V.; Kalidas, C.
(2) N,N-Dimethylformamide; CSH7NO; [68-12-2]

Proc. IndIan Acad. Sci. ~, 93, 795-800.
(3) Water; H20; [7732-18-5]

VARIABLES:
Solvent composition
T/K • 303.15

EXPERIMENTAL DATA:

PREPARED BY:

H. Miyamoto and M. Salomon

HCON(CHsh
mole fraction

o
0.1

0.2
0.3
0.4
0.5
0.6
0.7

0.8
0.9

1.0

aMass % calculated by the compiler.

HCON(CHsh
mass %a

o
31.1
50.4
63.5
73.0
80.2
85.9

90.4

94.2
97.3

100

AgBrOs soly
mmol kg-1

10.2
5.26

3.68
2.19

1.83
1.31
0.90

0.62

0.52
0.34

0.21

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Solubilities were determined by a potentiometric

method as in (1). See the compilation of the
AgIOs-(CHshSO-CHsOH system for details on this
method.

Thermodynamic solubility product constants calculated
using the extended Debye-HUckel equation with an ion
size parameter of 0.65 nm, but not reported in the

original paper. The authors use these K 0.0 values to

calculate Gibbs energies of transfer from water to the

water-dimethylformamide mixed solvents. Values of

~GOI(AgBrOs) are given in the paper.

AgBrOs prepd as in (2): i.e. by reaction of AgNOs with
KBrOs. The ppt was thoroughly washed with water
and then with acetone, and dried in vacuum for several

hours at 70-800C. Purity was checked by potentiomet-
ric determination of silver content. HCON(CHsh

(BDH, LR) dist under vac was dried over anhydr
CuS04, for one week, and finally distilling again under
vac. The product had a b.p. of 150C at 15 mm Hg,

and at 250C had a density of 0.9441 g cm-s, no a

1.4268, and an electrolytic conductance of 1.05 x 10-7 S
cm-1• Doubly distilled conductivity water was used in

the preparation of solvent mixtures.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.1 K.

REFERENCES:
I. Kalidas, C.; Sivaprasad, P. Indian J. Chern. l21..2.,

AI?, 79.

2. Janardhanan, S.; Kalidas, C. Bull. Chern. Soc. Jpn.
lMQ, 53, 2363.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Miyamoto, H.
(2) Urea; CH4N20; [57-13-6] Nippon Kagaku Zasshll.2QQ., 81, 54-7.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Solvent composition
T/K - 288.15, 293.15, 298.15 and 303.15 H. Miyamoto

EXPERIMENTAL DATA:

H2NCONH2 content silver bromate solubility/mmol dm-s

mass % mol %a ISoC 20°C 25°C 30°C

0.0 0.0 6.07 7.28 8.59 10.02
10.077 3.252 8.71 10.19 11.98 13.35
20.054 6.998 11.61 13.39 15.44 16.89
29.896 11.342 14.85 16.87 19.19 20.40
39.143 16.174 18.85 21.39 23.60 25.63

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
All procedures identical to those given in the Urea (Kanto Kagaku Co. guaranteed reagent) was
compilation of this author's study of the recrystallized three times and dried under reduced
AgBrOs-CHsOH-H20 system. pressure.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver bromate; AgBrOs; [7783-89-3] Owen, B. B.
(2) Glycine; C2HsN02; [56-40-6] J. Am. Chern. Soc• .l.2.ll, 55, 1922-8.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of glycine
T/K =298 H. Miyamoto

EXPERIMENTAL DATA:

[C2HsN02] [C2HsN02] AgBrOs solyb density

mass % mass %a mmol dm-s kg dm-s

0 0 8.12c ----
5 1.2 12.9 1.0184

10 2.6 18.4 1.0395

IS 4.1 24.9 1.0613

aCalculated by the compiler.
bMean of 4 independent determinations with 0.004 mmol dm-s average deviation.

cA "heavy purplish turbidity" was noted in the equilibrated solutions, possibly indicating an undesirable reaction.
The author claims the results to be qualitative because of the glycine impurities.

AUXILIARY INFORMATION

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

All procedures identical to those given in the Glycine, a "domestic" commercial product contained

compilation of this author's study of the organic impurities which imparted a tan color to its

AgBrOs-CHsOH-H20 system. solutions. See the compilation cited on the left for
other details.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Acetonitrile; C2HsN; [75-05-8]

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

VARIABLES:
Solvent composition
T/K .. 303.2

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Subramanian, S.; Rao, S.C.A.V.S.S.; Kalidas, C.

IndIan J. Chern. Sec. A l.2ll, 20, 723-5.

PREPARED BY:

H. Miyamoto

CHsCN
mol fraction

o
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

-Calculated by the compiler.

CHsCN
mass %a

o
20.2
36.3
49.4

60.3
69.5
77.4
84.2
90.1
95.4

100.0

AgBrOs soly
mol kg-1

0.0102
0.0732
0.0914
0.0852
0.0696
0.0554
0.0404
0.0244
0.0127
0.00477
0.00187

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Excess AgBrOs was vigorously shaken in CHsCN-H20
mixtures for 24 hours, and then transferred to a
thermostat maintained at 30 ± O.IOC. The solutions

were stirred for an additional 24 hours to insure

attainment of equilibrium. The mixtures were cen­

trifuged, and aliquots analyzed for bromate by addition
of excess standard aqueous KI solution followed by
potentiometric titration with standard AgNOs.

Silver bromate was prepared by reaction of AgNOs
with KBrOs. The precipitate was first washed with
water, then with acetone, and dried under vacuum at

70-80oC for several hours. The purity of the salt was

checked by determination of its silver content. CHsCN

(BDH, LR grade), after a preliminary distillation, was
dried with anhydrous K2COS, and then further purified
as described in (I): the product had a b.p... SooC, and
at 250C, d .. 0.7766 g cmos and nd .. 1.3436. Doubly

distilled water was used.

ESTIMATED ERROR:
Soly: reproducibility better than ± I %.
Temp: precision ± 0.1 K.

REFERENCES:

I. Jayadevappa, E. S. IndIan J. Chern. J.222, 7, 1146.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Pyridine; C6H6N; [110-86-1]

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

VARIABLES:
Concentration of pyridine
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Vosburgh, W.C.; Cogswell, S.A.

J. Am. Chern. Soc. lliJ., 65, 2412-3.

PREPARED BY:

H. Miyamoto
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The solubility, S, of AgBrOs in aqueous pyridine solutions is given in the table below.

[C6H6N]lol lOsS
mol kg-1 mol kg-1

0 8.27
0.00597 9.80
0.00827 10.32
0.01273 11.49
0.01564 12.34

The authors computed a value of K 1 .. 0.096 mol kg-I where K1 is defined as follows:

[Ag'][CsHsN]

[Ag(CsHsN)']

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The procedure was as follows (1). Pyridine solutions

were saturated with AgBrOs in Pyrex flasks immersed
in a water bath at 25.00oC, and avoiding diffused
daylight or artificial light. Samples for analyses were
taken after 3-4 h, and again tWO or more h later to for
constancy in concentrations. The aliquots were
removed with a pipet to which was attached a filter
either of Pyrex glass wool or Pyrex fritted glass.

Aliquots were weighed and the iodate content deter­
mined iodometrically with 0.01 mol dm's thiosulfate
solution. Ammonium molybdate was used as a catalyst.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepared by slow precipitation from solutions

of AgNOs and KBrOs. Analysis for silver gave 45.70
% (calculated is 45.75 %). Practical grade pyridine was

refluxed over BaO and distilled through a Widmer
column. A fraction within a 0.2 K boiling range was
used.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.05 K.

REFERENCES:

I. Derr, P.F.; Stockdale, R.M.; Vosburgh, W.C. J. Am.

Chern. Soc• .l.2iJ., 63, 2670.
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COMPONENTS:

(I) Silver bromate; AgBrOa; [7783-89-3)

(2) Pyridine; CsHsN; [11 0-86-1)

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

VARIABLES:
Solvent composition
T/K .. 303.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Palanivel, A.; Rajendran, G.; Kalidas, C.

Ber. Bunsen. Ges. Phys. Chern. ~, 90, 794-7.

PREPARED BY:

H. Miyamoto and M. Salomon

pyridine content

mol fraction mass %a

O~ O~

0.1 32.8
0.2 52.3

0.3 65.3
0.4 79.5
0.5 81.4
0.6 86.8
0.7 9I.1
0.8 94.6
0.9 97.5
1.0 100.0

solubility

mol kg-1

0,01

I.18
1.52
1.73
1.93
2.04
1.97
1.89
1.78
1.63
1.37

K.Ob
mol2 kg-2

0.0000820

0.4964
0.5822

0.4958
0.3934
0.2934
0.1210
0.0493
0.0167
0.00848
0.00322

aCalculated by the compilers.

bThese are thermodynamic solubility product constants.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental method given in reference (I). Solvent

compositions are accurate to within ± 0.02 %. All

solubility measurements were carried out at least twice,

and the agreement was better than ± 0.2 %.

Thermodynamic solubility product constants calculated

using the extended Debye-HUckel equation with an ion

size parameter of 0.60 nm. Dielectric constants, f,

were detd with a DK meter 60 GK (Franz Kustner

Nachf. KG, Dresden) and are accurate to within ± 0.2
%.

SOURCE AND PURITY OF MATERIALS:

AgBrOa prepd by reaction of AgNOa with KBrOa. The

ppt was thoroughly washed with water and then with

acetone, and dried in vacuum for several hours at

70-80oC. Purity of all salts checked by potentiometric
determination of silver content. Pyridine was refluxed

over KOH for 8 h followed by fractional distillation.

The middle fraction, b.p... I ISoC at 760 mm Hg, was

collected and stored over fresh KOH. At 250C, this

product had a density of 0.9787 g cmos and a viscosity

of 0.885 cPo Doubly distilled conductivity water was
used in the preparation of solvent mixtures.

mole % pyridine

0.0

0.1

0.2
0.3

0.4
0.5

0.6
0.7

0.8
0.9

1.0

f

76.7
62.7
50.1
40.0

33.0
28.5

22.2
18.2
15.0
13.7
12.3

ESTIMATED ERROR:

Soly: precision better than ± 0.2 %.
Temp: precision ± 0.05 K.

REFERENCES:

I. Kalidas, C.; Schneider, H. Z. Phys. Chern. N.F.

.!.2.U, 10, 487.

2. Janardhanan, S.; Kalidas, C. Bull. Chern. Soc. Jpn.

.l.2.8..Q, 53, 2363.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Tetraethylammonium perchlorate; CsH2oNCI04;

[2567-83-1]
(3) Tetraethylammonium bromate; CSH20BrOs;

[82150-35-4]
(4) Nitromethane; CHSN02; [75-52-5]

VARIABLES:

T/K .. 293

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:
(a) Badoz-Lambling. J.; Bardin. J. C.

Electrochlm. Acta l.2ll. 19, 725-31.
(b) Bardin. J. C.

J. Electroanal. Chem. Interfacial Electrochem.
J.21Q, 28, 157-76.

(c) Badoz-Lambling. J.; Bardin, J. C.
C.R. Acad. Sci. Ser. C lli£. 266, 95-9.

PREPARED BY:

H. Miyamoto and E. M. Woolley

The value of Klo .. [Ag+][BrOs-] in nitromethane solution was determined from the analysis of the'
potentiometric titration curve for titration of (C2H5)4NBrOs with AgCI04. The ionic strength was probably held
constant at 0.1 mol dm-s using (C2H5)4NCI04. The authors reported the following value for the concentration
solubility product at 200C:

-log Klo .. 13.0

From this value. the compilers calculate Klo .. I X 10-lS mol2 dm-S•

Thus, the solubility in nitromethane in a solution of ionic strength of 0.1 mol dm-s appears to be around 3 x
10-7 mol dm-s (compilers).

Note that the original values reported in 1968 (ref. (a» were corrected in 1970 (ref. (b». and again in the 1974
reference. The latter correction was primarily concerned with accounting for impurities in nitromethane.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Potentiometric titration method using the Ag/Ag+
reference electrode. AgCI04 was titrated into
(C2H5)4NBrOs solution. and from the measured e.m.f.,
the value of Klo .. [Ag+][BrOs-] was calculated. The
standard e.m.f. for the Ag/Ag+ reference electrode was
determined from measurements on dilute AgCI04
solutions in the presence of 0.01 mol dm-s HCI04'

The potentiometric titrations were probably carried out
at a constant ionic strength of 0.1 mol dm-s. The
authors stated that the results were verified by
voltammetry.

SOURCE AND PURITY OF MATERIALS:

Eastman practical grade CHsN02 was thoroughly
washed successively with Na2COS, NaHSOs. and H2S04
aqueous solutions. It was then dried over CUS04 and
distilled from boric acid. A center fraction collected at
1100C was dried and stored over CaS04 under N2. The
product contained 0.005 mol dm-s water. and small
amounts of C2H5N02 and CSH7N02' Electrodes were
prepared according to ref. (I).

ESTIMATED ERROR:
log Klo: precision ± 0.2 (authors. 1968).
Soly: nothing specified.
Temp: nothing specified.

REFERENCES:

1. Cauquis. G.; Serve, D. Bull. Soc. Chlm. Fr. l222.
302.
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COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3)
(2) Tetrabutylammonium perchlorate; C16Hs6NClO.;

[1923-70-2)
(3) Tetrabutylammonium bromate; C16HS6BrOS;

[39692-41-6)
(4) 1,2-Dimethoxyethane; C.Hl002; [110-71-4)

VARIABLES:

T/K .. 298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:

Caillet, A.; Demange-Guerin, G. J.

J. Electroanal. Chem. Interfacial Electrochem. l.212.,
40, 187-96.

PREPARED BY:

H. Miyamoto and E. M. Woolley

Complete experimental numerical data not reported, but were interpreted in terms of the following equilibria
accounting for ion association (ionic strength .. 0.1 mol dm-S):

pK'lo" 9.8 ± 0.5

From this value, the compilers calculate

Correcting for ion association, the following are obtained:

KIo .. [Ag+llBrOs-) .. I x 10-12 mol2 dm-s

pK .. 12.0 (authors)

(compilers)

The effects of ion pairing were accounted for by the equation

where Kd is the dissociation constant for the indicated ion pair. The values of pKd .. 3.8 for AgClO. and 5.1
for (C.H9).NCIO. are from ref. (I): pKd .. 3.5 for (C.H9).NBrOs was assumed by analogy. (Note that an
apparent typographical error in the paper lists this last pKd value as 4.5).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Potentiometric titration method using the fOllowing
cell:

where M represents (C.H9).N, Cl is probably 0.05 mol
dm-S, C2 .. 0.1 mol dm-S, and Cs is the concn of
AgClO. titrated into the solution. The reference
electrode is probably the same as in ref. (I):

where c... 0.01 mol dm-S. The equilibrium constant
was calcd from the potentials along the titration curve.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but the compilers assume that the
purification of 1,2-dimethoxyethane and the source of
the electrolytes are similar to that described in (I). In
(I), the solvent was refluxed in N2 over Na for 4
hours. and then fractionally distilled. The water
content was determined to be 0.005 mol dm-s.

ESTIMATED ERROR:
log Klo: ± 0.5 (error not defined).
Soly: nothing specified.
Temp: nothing specified.

REFERENCES:
I. Caillet, A.; Demange-Guerin, G. J. Electroanal.

Chem. Interfacial Electrochem. l212., 40, 69.
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COMPONENTS:

(I) Silver bromate; AgBrOs; [7783-89-3]
(2) Tetrabutylammonium perchlorate; C16HS6NCIO.;

[1923-70-2]

(3) Tetrabutylammonium bromate; C16HS6BrOS;
[39692-41-6]

(4) Tetrahydrofuran; C.H80; [109-99-9]

VARIABLES:

T/K .. 298

EXPERIMENTAL DATA:

ORIGINAL MEASUREMENTS:

Caillet, A.; Demange-Guerin, G. J.

J. Electroanat Chem. Interfacial Electrochem. l21l,
40, 187-96.

PREPARED BY:

H. Miyamoto and E. M. Woolley

Complete experimental numerical data not reported, but were interpreted in terms of the following equilibria
accounting for ion association (ionic strength .. 0.1 mol dm-S):

pK·ID" 11.1 ± 0.5

From this value, the compilers calculate

Correcting for ion association, the following are obtained:

AgBrOs(S) # Ag+ + BrOs-

KID" [Ag+][BrOs-] .. 6 x 10-12 mol2 dm-s

pK .. 11.2 (authors)

(compilers)

The effects of ion pairing were accounted for by the equation

where Kd is the dissociation constant for the indicated ion pair. The above pKd values were not given. pKd
for (C.Hg).NBrOs was assumed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Potentiometric titration method using the following

cell:

where M represents (C.Hg).N, Cl is probably 0.05 mol
dm-S, c2 .. 0.1 mol dm-s, and cs is the concn of

AgCIO. titrated into the solution. The reference

electrode is probably the same as in ref. (I):

where c... 0.01 mol dm-s. The equilibrium constant

was calcd from the potentials along the titration curve.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but the compilers assume that the

purification of l,2-dimethoxyethane and the source of
the electrolytes are similar to that described in (I). In

(I), the solvent was stored over K for 15 days, refluxed

in N2 over Na for 4 hours, and then fractionally

distilled. The water content was determined to be
0.005 mol dm-s.

ESTIMATED ERROR:

log KID: ± 0.5 (error not defined).
Soly: nothing specified.

Temp: nothing specified.

REFERENCES:

1. Caillet, A.; Demange-Guerin, G. J. Electroanal.

Chem. Interfacial Electrochem. ill.2., 40, 69.
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COMPONENTS:

(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Sodium perchlorate; NaCI04; [7601-89-0]

(3) Formamide; CHsNO; [75-12-7]

VARIABLES:
Concentration of NaCI04
T/K • 298.15, 303.15 and 308.15

EXPERIMENTAL DATA:

Silver Bromate

ORIGINAL MEASUREMENTS:

Dash, U. N.; Nayak, B.

Thermochlm. Acta .l.2ll, 11, 17-24.

PREPARED BY:

H. Miyamoto and E. M. Woolley

25

30

35

NaCI04 concn AgBrOs soly -log S'
mol dm-s mol dm-s (eq. [1])

0.10420 0.01965 1.7865
0.09315 0.01960 1.7849

0.08539 0.01955 1.7840
0.06352 0.01950 1.7787
0.04645 0.01940 1.7749
0.03543 0.01905 1.7782
0.02735 0.01890 1.7778
0.00759 0.01862 1.7729

0.11992 0.02121 1.7575

0.10812 0.02101 1.7590
0.09342 0.02086 1.7584

0.05945 0.02076 1.7507
0.04860 0.02054 1.7514
0.02876 0.02034 1.7475

0.09766 0.02220 1.7332
0.07185 0.02211 1.7279

0.06180 0.02178 1.7312

0.05226 0.02170 1.7296

0.03225 0.02165 1.7227

0.02625 0.02152 1.7226

0.01470 0.02136 1.7197
continued......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solutions of NaCI04 in formamide were prepared by
weight and placed into amber-colored glass-stoppered

bottles containing excess AgBrOs. The stoppers were
heavily paraffined, and the bottles were then rotated in

a water thermostat at a given temperature for 7-8
hours (see ref. (I». Solubilities were determined by

iodometric titration of bromate using 0.Ql mol dm-s

Na2S20S solution in a microburet.

SOURCE AND PURITY OF MATERIALS:
AgBrOs prepd by addition of solutions of AgNOs and

KBrOs to mechanically-stirred distilled water at room

temp for a period of 5 hours. The product was washed

and dried. NaCI04 prepd from Na2COS and a slight

excess of dil HCI04. The anhydr salt was obtained by

recrystallization above 500C, and it was dried in a

current of dry air. Commercial formamide was treated
with CaO and distilled under reduced pressure.

ESTIMATED ERROR:

Titrn accuracy ± 0.2 %.
Soly: nothing specified.

Temp: precision ± 0.Ql K.

REFERENCES:

I. Nayak, B.; Dash, U.N. Thermochlm. Acta !.2ll, 6,

223.
2. Agarwal, R.K.; Nayak, B. J. Phys. Chem. 12M, 70,

2568: J.221, 71, 2062.



COMPONENTS:

(1) Silver bromate; AgBrOs; [7783·89-3]

(2) Sodium perchlorate; NaCI04; [7601-89-0]

(3) Formamide; CHsNO; [75·12-7]

Silver Bromate

ORIGINAL MEASUREMENTS:

Dash. U. N.; Nayak, B.

Thermochlm. Acta J..2.ll. 11. 17-24.
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EXPERIMENTAL DATA: (continued.......)

Values of log S· in the data tables were calculated by the authors from

logS' ..
A 1 1/2

logS - --1/-2
1+1

[ 1]

where S is the experimental solubility. I .. S + [NaCI04], and values of A were taken from ref. (I). Plots of log
S' against I were linear. and the intercepts (SO) and slopes (B) are given in the table below (these calculations by
the compilers).

A -B So

tl°C mol-l!2 dmS!2 mol-1 dms mol dm-s

25 0.307 0.132 0.01700

30 0.308 0.125 0.01811
35 0.309 0.159 0.01927

Values of the thermodynamic solubility product, KO.o .. (SO)2, and the derived thermodynamic quantities were
calculated by the compilers and are given in the following table.

t.GO t.Ho t.So
tjOC 104KO.0 kJ mol- l kJ mol- l J mol- l K-l

25 2.89 20.20 19.14 -3.6

30 3.28 20.22 19.14 -3.6

35 3.71 20.24 19.14 -3.6

Finally. the compilers calculated the solubility. S, of AgBrOs in pure formamide in the absense of an inert
electrolyte (i.e. no NaCI04) from the following equation:

AS 1/2

logS .. logSo + S 1/2 - BS
1+

[2]

Using the constants A and B in table above, the compilers used eq. [2] to compute the following solubilities in

the binary AgBrOs-HCONH2 system.

AgBrOs soly (S) 104K.0 .. (S)2

tjOC mol dm-S mol2 dm-e

25 0.01861 3.46

30 0.01989 3.95

35 0.02126 4.52
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COMPONENTS:

(1) Silver bromate; AgBrOs; [7783-89-3]

(2) Methanol; CH,O; [67-56-1]

Silver Bromate

ORIGINAL MEASUREMENTS:

Janardhanan, S.; Kalidas, C.

(3) Sulfinyl bis-methane (dimethyl sulfoxide); C2HeOS;
[67-68-5]

VARIABLES:
Solvent composition
T/K • 303.15

Z. NaturCorsch., T. A. Physik., Phys. Chem.,
Kosmophys. l.2.8.4., 39A, 600-2.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA:

(CHshSO (CHshSO AgBrOs soly
mole fraction mass %a f 102moi kg-1

0 0 31.80 0.005
0.1 21.3 35.75 0.024
0.2 37.9 38.80 0.079
0.3 51.1 41.60 0.186
0.4 61.9 44.00 0.362
0.5 70.9 45.20 0.640
0.6 78.5 46.01 1.00
0.7 85.1 46.45 1.54
0.8 90.7 46.60 2.20
0.9 95.6 46.45 3.03
1.0 100 46.00 3.79

aMass % calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solubilities were determined by a potentiometric
method as in (I). See the compilation of the
AgIOs-(CHshSO-CHsOH system for details on this
method.

Thermodynamic solubility product constants calculated
using the extended Debye-Hllckel equation with an ion
size parameter of 0.65 nm, but not reported in the
original paper. The authors use these KO.o values to
calculate Gibbs energies of transfer from CHsOH to
the CHsOH-(CHshSO mixed solvents. Values of
t.Got(AgBrOs) are given in the paper.

Dielectric constants, f of the solvent mixtures at 300C
were measured, and are given in the data table above.

SOURCE AND PURITY OF MATERIALS:

AgBrOs prepd as in (I): i.e. by reaction of AgNOs with
KBrOs. The ppt was thoroughly washed with water
and then with acetone, and dried in vacuum for several
hours at 70-80oC. Purity was checked by potentiomet­
ric determination of silver content. (CHshSO (BDH,
LR) purified as in (2): i.e. by heating over molecular
sieves for 2 h at 900C followed by flash distillation
under vac. CHsOH (BDH, LR) purified as in (2): i.e.
by refluxing over neutral alumina followed by
distillation, and drying over K2S0, followed by
fractional distillation.

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

REFERENCES:
I. Janardhanan, S.; Kalidas, C. Bull. Chem. Soc. Jpn

.l2B.Q, 53, 2363.

2. Janardhanan, S.; Kalidas, C. Proc. Indian Acad. Sci•
.l.2ll, 90, 89.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

Silver Bromate

ORIGINAL MEASUREMENTS:

Giridhar, V. V.; Kalidas, C.
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(2) N,N-Dimethylformamide; CSH7NO; [68-12-2]
Indian J. Chem. illl, 22A, 224-6.

(3) Methanol; CH.O; [67-56-1]

VARIABLES:
Solvent composition
T/K .. 303.15

EXPERIMENTAL DATA:

PREPARED BY:

H. Miyamoto

HCON(CHsh
mole fraction

o
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

aMass % calculated by the compiler.

HCON(CHS)2
mass %a

o
20
36
49
60
70
77
84
90
95

100

AgBrOs soly
10.mol kg- l

0.5
1.23
1.52
1.90
2.03
2.26
2.36
2.60
2.70
2.84
2.05

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Solubilities were determined as in (I): i.e. probably a
potentiometric method. See the compilation of the
AgIOs-(CHshSO-CHsOH system for details on this
method.

Thermodynamic solubility product constants calculated
using the extended Debye-Hllckel equation with an ion
size parameter of 0.65 nm, but not reported in the
original paper. The authors use these KOlo values to
calculate Gibbs energies of transfer from CHsOH to
the CHsOH-HCON(CHsh mixed solvents. Values of
AGO\(AgBrOs) are given in the paper.

AgBrOs prepd as in (I): i.e. by reaction of AgNOs with
KBrOs. The ppt was thoroughly washed with water
and then with acetone, and dried in vacuum for several
hours at 70-80OC. Purity was checked by potentiomet-
ric determination of silver content. HCON(CHS)2
(BDH, LR) dist, dried over anhydr CuSO. for one
week, and redistilled under reduced pressure. The
product had a b.p. of 150C at 15 mm Hg, and at 250C
had a density of 0.9441 g cm-s, nD .. 1.4268, and an
electrolytic conductance of 1.05 x 10-7 Scm-I. CHsOH
dried with anhydr Na2S0., distilled, refluxed over
neutral alumina and fractioning: the middle fraction
was saved. The product had a b.p. of 64.6oC, and at
20°C, d .. 0.7914 g cm-s, and nD .. 1.3286.

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

REFERENCES:
I. Janardhanan, S.; Kalidas, C. Bull. Chem. Soc. Jpn.

~,53, 2363.
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COMPONENTS:
(1) Silver bromate; AgBrOs; [7783-89-3]

(2) Methanol; CH.O; [67-56-1]

(3) Acetonitrile; C2HsN; [75-05-8]

VARIABLES:
Solvent composition
T/K. 303.15

EXPERIMENTAL DATA:

CHsCN
mole fraction

o
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

aMass % calculated by the compiler.

METHOD/APPARATUS/PROCEDURE:

Silver Bromate

ORIGINAL MEASUREMENTS:

Subramarian, S.; Kalidas, C.

Electrochlm. Acta l.2.8..1. 29, 753-6.

PREPARED BY:

H. Miyamoto

CHsCN AgBrOs soly
mass %a f 10Smoi kg-1

0 31.8 0.098
12 32.3 1.935
24 32.6 4.39
35 33.0 6.59
46 33.3 8.39
56 33.7 9.18
66 34.0 9.37
75 34.3 8.39
84 34.8 6.49
92 35.0 4.08

100 35.5 1.87

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Method from (1). About 25 ml of solvent mixture and
excess AgBrOs stirred in a thermostated vessel for
about 12 hours. Aliquots of saturated solution filtered
through a glass filter and analyzed for iodate. A
defined quantity of excess KI solution added to a
weighed aliquot, and the excess KI back-titrated
potentiometrically with standard AgNOs solution using
a Metrohm Multidosimate (E415) buret. All solubility
determinations were carried out least twice, and the
agreement was beller than ± I %.

Dielectric constants, f of the solvent mixtures at 300e
were measured, and are given in the data table above.

AgBrOs prepd by reaction of aq sins of AgNOs and
KBrOs. The ppt was filtered, washed with water and
then with alcohol, and dried over P20S in vacuum at
800C to const weight. Purity was checked by potentio­
metric determination of silver. CHsCN (BDH, LR)
distd. dried over anhydr K2COS. and redistd from a
few crystals of AgNOs. The product had a b.p. of 80.0
± O.IOC, and at 250, d • 0.7766 g cmos. CHsOH (BDH.
LR) was distd, dried over anhydr Na2S0•• and redistd
from Mg turnings. The middle fraction (64-650) was
collected, and at 250e. d • 0.7867 g cmos.

ESTIMATED ERROR:
Soly: precision beller than ± 1 %.
Temp: nothing specified.

REFERENCES:
I. Kalidas, C.; Schneider, H. Z. Phys. Chem. 1..2.BQ.

120, 145.



COMPONENTS:
(I) Silver bromate; AgBrOs; [7783-89-3]

(2) Ethanol; C2HaO; [64-17-5]

(3) Acetonitrile; C2HsN; [75-05-8)

VARIABLES:
Solvent composition
T/K .. 303.15

EXPERIMENTAL DATA:

CHsCN
mole fraction

o
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

aMass % calculated by the compiler.

METHOD/APPARATUS/PROCEDURE:

Silver Bromate

ORIGINAL MEASUREMENTS:

Subramarian, S.; Kalidas, C.

Electrochlm. Acta ~, 29, 753-6.

PREPARED BY:

H. Miyamoto

CHsCN AgBrOs soly
mass %a e 10Smoi kg-1

0 23.9 0.055
9 25.1 0.406

18 26.2 1.12
28 27.4 1.96
37 28.6 2.83
47 29.6 3.63
57 30.9 4.28
68 32.1 4.64
78 33.3 4.37
89 34.5 3.56

100 35.5 1.87

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

163

Method from (1). About 25 ml of solvent mixture and
excess AgBrOs stirred in a thermostated vessel for
about 12 hours. Aliquots of saturated solution filtered
through a glass filter and analyzed for iodate. A
defined quantity of excess KI solution added to a
weighed aliquot, and the excess KI back-titrated
potentiometrically with standard AgNOs solution using
a Metrohm Multidosimate (E415) buret. All solubility
determinations were carried out at least twice, and the
agreement was better than ± I %.

Dielectric constants, e of the solvent mixtures at 30°C
were measured, and are given in the data table above.

AgBrOs prepd by reaction of aq sins of AgNOs and
KBrOs. The ppt was filtered, washed with water and
then with alcohol, and dried over P20S in vacuum at
800C to const weight. Purity was checked by potentio­
metric determination of silver. CHsCN (BDH, LR)
distd, dried over anhydr K2COS, and redistd from a
few crystals of AgNOs. The product had a b.p. of 80.0
± O.IOC, and at 250, d .. 0.7766 g cm-s. CHsCH20H
(BDH, LR) was distilled from magnesium and iodine as
recommended in (2).

ESTIMATED ERROR:
Soly: precision better than ± I %.
Temp: nothing specified.

REFERENCES:
1. Kalidas, C.; Schneider, H. Z. Phys. Chern. J.2.aQ,

120, 145.

2. Vogel, A.I. Practical Organic ChemIstry. 3rd ed.,
Longmans, London, ~: page 167.
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COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3)

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

CRITICAL EVALUATION:

Silver Iodate

EVALUATORS:

H. Miyamoto (Niigata University)
E.M. Woolley (Brigham Young University)
M. Salomon (US Army ETDL)
September 1989

THE BINARY SYSTEM

Data for the solubility of silver iodate in pure water have been reported in 21 publications (1-21). In eight of
these publications (1, 8, 11, 12, 18-21) the solubilities were reported in units of mol kg-I, and in 16 publications

(I - 10, 12 - 17) the solubilities were reported in units of mol dm-s. There are no indications of the existence
of any hydrates. Experimentally, the solubilities in binary and multicomponent systems are all based on
isothermal methods with varying analytical procedures: the gravimetric method (I, 2, 5, 29), conductometric
method (3, 4), potentiometric method (18, 19, 22 -24, 24, 32), colorimetric method (6), volumetric (iodometric)
methods (7 -17,20,28,30,31,34), and radioassay methods (26,33).

Data at 298.15 K

The solubility data for AgIOs at 298.15 K are summarized in Table 1. The solubility value of 1.793 x 10-4 mol
dm-s for AgIOs in an aqueous solution containing I x 10-4 mol dm·$ HCI04 (26) is not included in Table 1.

Table 1. Experimental solubilities in the binary AglOs-H20 system at 298.15 K (mol dm-s units)

solubility
mol dm-s

1.27 )( 1O-4a

1.764 )( 10-4 (av)
1.746 )( 10-4

1.78 )( 10-4 (av)
1.78 )( 10-4

1.785 )( 1O-4b (av)

1.80 )( 10-4 (av)
1.89 )( 1O-4a (av)
1.92 )( 10·4a (av)

number of
measurements

I
17

extrapolated
2
I
3
6

10

3

reference

I
8

12

5

13

10

14

2
15 - 17

aRejected data points.
bSee the compilation of this paper indicating that there might be some confusion as to the true units of these

three solubility values.

The average value for the solubility of AgIOs at 298.15 K for the 30 acceptable independent measurements
listed in Table I is 1.774 x 10.4 (± 0.007 x 10'4) mol dm-s, and this is designated as the recommended solubilily

at 298.15 K. In deriving this recommended value, those solubility values which differed by more than two
times the standard deviation (a) were rejected, and the uncertainty is based on a Student's t analysis for the 98

% confidence level (for the 30 acceptable data points in Table I, Student's t .. 2.462 for 29 degrees of freedom,
the standard deviation is 0.0155, and the standard deviation of the mean is 0.0028). The standard deviation is
defined in the usual manner as

N-I
[ I ]

The standard deviation of the mean is defined as am .. a/VN and the uncertainty is therefore calculaled from

tam'
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Table 2. Experimental solubilities as a function of temperature

T/K 104cI/ mol dm-lla 104mI/mol kg-Ia reference

282.58 0.97 --- 4

283.2 0.97 (3) --- 9

291.2 1.36 --- 4

291.5 1.38 --- 4

293.1 1.S2b (17) --- 3
293.2 1.38b --- 6

293.2 1.463 (3) --- 9
298.2 1.27b 1.28b I

298.2 1.746 1.754 12

298.2 1.764 (17) --- 8

298.2 1.78 (2) --- 5

298.2 1.78 --- 13

298.2 I.785 (3) --- 9,10

298.2 1.80 (6) --- 14

298.2 1.89b --- 2

298.2 1.92b --- 15-17

298.2 --- 1.794 11

298.2 --- 1.8 20

299.8 1.91 --- 4

303.2 2.152 (3) --- 9,10

303.2 --- 2.34 19

303.2 --- 3.22b 21

303.2 --- 3.3b 18

308.2 2.587 (3) --- 9,10

308.2 2.65 --- 15

308.2 2.66 --- 16

318.2 3.52 --- 14

348.2 --- 8.40 (25) 7

aWhen specificially stated by the authors, the numbers of independent solubility measurements are given in
parenthesis.

bRejected data points on the basis that the difference between observed and calculated solubilities exceeded 2a.

The solubility data for AgIOll for various temperatures are given in Table 2 in which 17 acceptable data points
are indicated. Assigning equal weights to all 17 data points, the following smoothing equation was obtained by

the method of relative least squares

In(ci/mol dmoll) • -1838.31 + 2477.69/(T/IOOK) + 1683.72 lo(T/IOOK) - 281.966(T/IOOK) [2]

The standard error of estimate for the calculated - observed solubilites from eq. [2] is a • 2.3 x 10-6•
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COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3]

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

CRITICAL EVALUATION:

Silver Iodate

EVALUATORS:
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Table 3. Tentative solubilities calculated from the smoothing equationa and
corresponding thermodynamic solubility products

T/K 104Cl/mol dm-s IOSKI0/moI2 dm- Gc

283.2 0.985 0.961
288.2 1.119 1.406
293.2 1.457 2.097

298.2 1.786b 3.147d

303.2 2.175 4.661

308.2 2.613 6.716

313.2 3.079 9.311
318.2 3.534 12.248

aTotal uncertainty in these tentative values at the 98 % confidence level is ± 0.7 %.
bNote that the data from Table 1 led the evaluators to propose a recommended solubility of 1.774 x 10-4

(± 0.007 x 10-4) mol dm-s for the solubility at 298.2 K.
cThermodynamic solubility product (see description below).

dThe recommended thermodynamic solubility product using the recommended solubility of 1.774 x 10-4 mol
dm-s is 3.105 x 10-s mol2 dm·G.

Table 3 contains the results for tentative thermodynamic solublity products, Klo, calculated from

where the mean molar activity coefficients (y±) were calculated from the Davies equation (36) using the

dielectric constants (E) tabulated by Robinson and Stokes (37):

[3]

-Iny. -
1.8246x 10

6
( cl 12

)----03c
(eT)3/2 I+C:12 . I

[4]

The smoothed solubilities given in Table 3 are designated as tentative solubilities on the basis that there is a
small difference between the smoothed solubility of 1.786 x 10-4 mol dm-s and the recommended value of 1.774

x 10-4 mol dm-s obtained from the weighted average method discussed above. Of the four e.m.f. studies (22,
23, 27 and 38) which employ cells with liquid junctions to determine the solubility product, only the data of

Kolthoff and Chantooni are close to the tentative value at 298.2 K given in Table 3. The Klo values of -7 x
IO-s mol2 dm-6, 1.096 x IO-s mol2 dm-6 and 1.122 x 10-s mol2 dm-6 at 298.2 K from references 22, 23 and 38

are obviously in error and must be rejected (note that the data from reference 38 was not compiled). Using the
KIO data in Table 3 except for 298.2 K for which we use the recommended solubility product, standard

thermodynamic quantities were computed for the reaction AgIOs(s) {} Ag+(sln) + 10s-(sln) by the least squares

method resulting in

{
K .0 } 6695.889

In K 10(298) .. 22.4613 - T IK [5]

For this relation, the standard deviations of the intercept and slope are, respectively, 0.26 and 76.6, and for the
correlation coefficient, r2 • 0.9991. The enthalpy calculated from -R(slope) .. ~Hlln .. 55.67 kJ mol-1, and at

298.2 K the entropy ~Slln • 42.96 J K-l mol-1. These thermodynamic quantities are designated as tentatIve
values.
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For solubilities in mol kg-I units, the data in Table 2 are taken as tentative values. Standard thermodynamic

quantities based on these units can be computed from tabulated density values and the data given in Table 3.

The solubilities reported by Ramette (26) in 99.5+ % D20 containing I x 10-4 mol dm-s HCI04 are given in the
compilations and these data are designated as tentative.

TERNARY SYSTEMS

Systems With One Saturatinll Component

The solubility of Ag(IOs) in KNOs solutions has been reported in four publications (7-9, 12). Li and Lo (9)
studied the solubilities at 283 K, 293 K, 298 K, 303 K and 308 K, and Baxter (7) employed the single
temperature of 348 K. All other studies were carried out at 298 K. Derr et al. (12) reported only graphical

data along with smoothing equations for the solubility as a function of ionic strength (mol kg-1 units), and these
smoothing equations can be found in the compilation of this study. The solubility data based on mol dm-s units

at 298 K from references (8 and 9) are given in Table 4 below.

Table 4. Experimental solubilities of AgIOs as a function of KNOs concentration at 298.2 K

KNOs concn
mol dm-s

o
0.001301

0.001301
0.003252

0.003252
0.006503
0.006503

0.01410
0.01410
0.07050

0.07050
0.1213

0.1998

0.2528

0.4995
0.5050

0.8738
0.9989

aRecommended solubility in pure water.

AgIOs soly
104moi dm-s

1.774a

1.823

1.827
1.870

1.868
1.914
1.913

1.994
2.002
2.301

2.304
2.454

2.665

2.793

3.314

3.330

3.904
4.086

reference

8

9
8
9
8
9
8
9
8

9
9
8

9
8
9
9
8

The agreement between these two studies of (8 and 9) appear to be excellent, and where solubilities are reported

at the same concentration of KNOs, the average value can be taken as the recommended solubility. Over the
entire range of 0 - I mol dm-s KNOs, the data were fitted by the relative least squares method to the following

simple smoothing equation:

The standard deviation for the solubility cl is 1.0 X 10-6 which leads the evaluators to propose that solubilities

calculated from this smoothing equation are precise to three significant figures and are therefore designated as

tentative solubilities.
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Systems With One Saturatina Component' continued.

The solubility of Ag(I03) in solutions containing salts other than KN03 has been reported in five publications
(7, 8, 14, 25, 30). Baxter (7) studied the solubility in solutions of potassium perchlorate, and in aqueous sulfate
solutions of potassium, magnesium and barium at 348.2 K. Both Baxter (7) and Kolthoff and Lingane (8)
reported solubilities in barium nitrate solutions at 348.2 K and 298.2 K, respectively, and Kolthoff and Lingane
also studied the AgI03-TIN03-H20 system at 298.2 K. Shchigol (30) reported solubilities in aqueous solutions
of KI03 at -293 K to -295 K, and Ricci and Amron (14) studied solubilities in aqueous AgN03 solutions at
298.2 K. Rainier and Martin (25) reported solubilities in solutions containing lithium iodate at temperatures of
298.2, 308.2, and 323.2 K.

Solubility in Acids and Bases

The solubility of AgI03 in nitric acid solutions has been reported by Longi (I), Hill and Simmons (5) and by Li
and Lo (10). For HN03 concentrations above 8 mol dm-3, Hill and Simmons state that there is iodate
decomposition, and Li and Lo stated that even at nitric acid concentrations below 1 mol dm-3, the increasing
solubility of AgI03 as the HN03 concentration increases is due to incomplete dissociation of iodic acid formed
by double decomposition between silver iodate and nitric acid. In fact the evaluators had difficulty in fitting
these solubility data to a smoothing equation for nitric acid concentrations greater than 2 mol dm-3 (see below).
The experimental solubilities of AgI03 in HN03 solutions at 298.2 K are given in Table 5 below.

Table 5. Experimental solubilities of AgI03 as a function of HN03 concentration at 298.2 K

HN03 concn AgI03 soly
mol dm-3 103mol dm-3 reference

0 0.1774a ---
0.001301 0.18297 lOb

0.006503 0.1949 10
0.01410 0.2070 10

0.07050 0.2660 10
0.1213 0.3040 10
0.125 0.304 5C

0.250 0.379 5
0.2528 0.3828 10

0.500 0.499 5

0.5050 0.5027 10

0.8738 0.6522 10

1.00 0.731 5
2.00 1.174 5
4.00 2.469 5
6.72 4.113 I

8.00 5.608 5

aRecommended solubility. bOata from reference 10 are averages from three determinations.
COata from reference 5 are averages from two determinations from under- and supersaturation.

The evaluators could not obtain a satisfactory fit to an empirical smoothing equation using all 16 data points in
Table 5. We were able to obtain a satisfacotry fit to the thirteen most dilute data points omitting the solubility
of 0.6522 x 10-4 mol dmo3 in aqueous HN03 solution of 0.8738 mol dm-3 (rejected data point from ref. 10).
The necessity of rejecting this data point is clearly seen in the figure on the top of the following page, and
based on the remaining data points for HN03 concentrations up to 2.0 mol dm-3, the following smoothing

equation was obtained by the relative least squares method:
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CRITICAL EVALUATION:

Solubility in Acids and Bases continued
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Figure 1. Solubility of AgI03 In Aqueous HN03 Solutions

Over the HNOs concentration range of 0 - 2.0 mol dm-s, the solubilities of AgIOs calculated from equation [7]

are designated as tentative solubilities. In view of the uncertanties in the chemisty of the AgIOs-HNOs·H20
system for nitric acid concentrations greater than 2 mol dm-s• and in view of our inability to satisfactorily fit

the solubility data to HNOs concentrations greater than 2 mol dm-s• we designate the smoothed solubilities
calculated from eq. [7] as tentative values. and all experimental solubilities for HNOs concentrations greater than
2 mol dm-s are considered to be uncertain.

Ricci and Amron (14) studied the AgIOs-I205-H20 system at 298.2 K and 318.2 K. and report the
incongruently soluble pyro-iodate AgIOs·I205 at both temperatures. The study failed to detect AgI0s in

solution, but both anhydrous and monohyrate AgIOs·I20 5 complexes were detected in the solid phases.

Two studies report solubilities in the AgIOs-NHs-H20 system (1. 12), and we assign much greater accuracy to
the results ofDerr, Stockdale and Vosburgh (12). These latter authors reported the singular complex

[Ag(NHsh]+, and report a value of 1.65 x 107 0001- 1 dms for the formation constant of this complex. In a
subsequent publication on the quaternary AgIOs-NH4NOs-NHs(aq)-H20 system. Vosburgh and McClure (28)

reported a formation constant of 2.5 x 104 mol dm-s for the Ag(NHs)+ complex.

Ternary Systems with Two Saturating Components

Shklovskaya. Arkhipov. Kidyarov. Vdovkina and Poleva (20) studied the AgIOs-LilOs-H20 system by the

isothermal method at 298.2 K. The compilation of this paper can be found in Volume 30 of the IUPAC

Solublllty Data Series (35). The system is characterized by the formation of a series of solid solutions involving

polymorphic LilOs and a-LiIOs• and details on the solid phases of LilOs can also be found in (35).
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Ternary Systems with Two Saturatjni Components contjnued

Ricci and Amran (14) studied the four systems given below, and in which the concentration of AgIOs was not
detected in solutions containing the second salt. Even qualitative tests for silver in these solutions were
negative. In contrast to these studies, it should be noted that Shklovskaya et al. (20) were able to detect AgIOs
in LiIOs solutions: e.g. for LilOs concentrations of 7 to 43 mass %, AgIOs solubilities ranging from 0.00012 to
0.00047 mass % were reported with varying solid phase composition (see previous page).

AgIOs - LilOs - H20

AgIOs - NalOs - H20

AgIOs - KIOs - H20

AgIOs - NH.IOs - H20

QUATERNARY AND QUINTERNARY SYSTEMS

While there are insufficient data to allow for comparisons and data evaluation, it is noted that in all studies on
quaternary (12, 25, 28 29) and quinternary (29, 33, 34) systems, AgIOs is the only saturating component.

SOLUBILITIES IN AQUEOUS-ORGANIC MIXTURES

The solubility of AgIOs in aqueous-organic mixtures has been reported in 11 publications (11, 15-19, 21, 23.
24, 31, 32). The study by Dash et al. (32) actually does not involve the determination of solubilities, but
employs standard half-cell e.m.f. data to compute thermodynamic solubility products in 1,4-dioxane - water
mixtures at temperatures of 278K, 283 K, 288 K, 293 K and 298 K. Similarly, for glycerol-water mixtures'(23)
and urea-water mixtures (24), no solubility data were measured, but instead thermodynamic solubility products
were computed from standard half-cell e.m.f. values.

Keefer and Reiber (11) determined solubilities in aqueous glycine and alanine solutions and found increasing
solubilities for increasing amino acid concentration. The slope of the plot of log (solubility) as a function of
amino acid concentration was found to be abnormal and explained by assuming complexation between silver and
glycinate or alanate ions.

Solubilities in pryidine-water mixtures at 298 K (25) were interpreted in terms of AgPy+ and AgPY2+
complexes. At 303 K (21), the solubility was found to reach a maximum in a solution contain 0.1 pyridine mole
fraction, and these data interpreted in terms of preferencial solvation of silver ions by pyridine and preferential

solvation of iodate ions by water. Vosburg and Cogswell (25) used a maximum of -0.03 pyridine mole fraction
and the existence of the solubility maximum was therefore not observed by these authors.

Miyamoto and co-workers determined the solubility of AgIOs in ethylene carbonate-water mixtures (IS),
2-methoxyethanol-water mixtures (16), and tetrahydrofuran-water mixtures (17). Jannardhana and Kalidas (18)
determined the solubility of AgIOs in dimethyl sulfoxide-water mixtures, and a common feature in all four of
these systems is the monotonic decrease in solubility as the concentration of the organic component increases:
i.e. no maxima or minima were observed.

Subramanian, Rao and Kalidas (19) determined the solubility of AgIOs in acetonitrile-water mixtures and again
find a maximum at an acetonitrile concentration of 0.1 mole fraction. These results were interpreted in terms

of selective solvation similar to those in the pyridine-water mixtures discussed above.
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COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3]

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

CRITICAL EVALUATION:

Silver Iodate

EVALUATORS:

H. Miyamoto (Niigata University)
E.M. Woolley (Brigham Young University)

M. Salomon (US Army ETDL)
September 1989
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COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3)

(2) Organic Solvents

CRITICAL EVALUATION:

Silver Iodate

EVALUATORS:

H. Miyamoto (Niigata University)
M. Salomon (US Army ETDL)
September 1989
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SOLUBILITIES IN NONAQUEOUS MEDIA

The solubility of AgIOs in both protic and aprotic organic solvents was reported in nine independent studies
(1-9) which are briefly reviewed below. Complete details can be found in the compilations.

Kolthoff and Chantooni (I) determined the solubility of AgIOs in pure methanol containing (C2Hs)4NCI and
(C2Hs)4NIOs (see compilation for numerical values) at 298 K. From these solubilities they calculate a solubility
product of 2.0 x 10-lS mol2 dm-e for AgIOs. This same paper reports the determination of the concentration
solubility product, Kia' by the e.m.f. method, and from two data points an average value of 2.7 x 10-lS mol2

dm-e was calculated. A subsequent study at 298.2 K by Kalidas and Schneider (3) employed the e.m.f. to
determine solubilities which in turn yielded a value of 1.16 x \0-11 mol2 dm-s for the concentration solubility
product Kia' According to Subramanian and Kalidas (9), these large differences in Kia values may, presumably,
be attributed to irreversible behavior of the Ag,AgIOs electrode used by Kolthoff and Chantooni. At 303 K,
Kalidas et at. (2, 9) used the e.m.f. method to determine solubilities in pure methanol and report the identical
value of 1.92 x 10-11 mol2 kg-2 for the concentration solubility product.

For the solubility of AgIOs in pure acetonitrile, Kolthoff and Chantooni (I) report an average value (2 data
points) of 2.3 x 10-11 mol2 dm-e for Kia at 298 K. At 303 K, Kalidas et at. report concentration solubility
product constants of 3.8 x \0-0 mol2 kg-2 (calculated by the evaluators), and 4.17 x 10-10 mol2 kg-2 in (5 and 9),
respectively.

Similar disagreement can be found for Kia values in references (1, 2 and 4): 1.6 x \0-10 mol2 dm-e, 8.53 x 10-11

mol2 kg-2 and 6.4 x 10-11 mol2 kg-2, repectively (the latter value calculated by the evaluators from the solubility
data in the compilation).

REFERENCES

I. Kolthoff, I.M.; Chantooni, M.K. J. Phys. Chem. l2.ll, 77, 523.

2. Janardhanan, S.; Kalidas, C. Proc. Indian Acad. Sci. Sec. A .l.2.U, 90, 89.
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4. Janardhanan, S.; Kalidas, C. Bull. Chem. Soc. Jpn• .l.2.aQ, 53, 2363.

5. Subramanian, S.; Rao, S.C.A.V.S.S.; Kalidas, C. Indian J. Chem. Sec. A .l2ll, H20, 723.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

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

VARIABLES:

T/K .. 298

EXPERIMENTAL DATA:

solubility from undersaturation

Silver Iodate

ORIGINAL MEASUREMENTS:
Noyes, A.A.; Kohr, D.A.

J. Am. Chern. Soc• .I.2.Q2, 24, 1141-8.

PREPARED BY:

H. Miyamoto

solubility from supersaturation

g AgIOsin g AgIOs in
250 emS sin 104mol dm-Sa 250 emS sin 104moi dm-sa

0.0109 1.86 0.0112 1.91
0.0107 1.82 0.0113 1.93
0.0112 1.91 0.0117 1.99
0.0108 1.84 0.0106 1.81
0.0111 1.89 0.0114 1.94

averages: 0.01094 1.86 averages: 0.01122 1.92

.Calculated by the compiler.

AUXILIARY INFORMATION

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

AgIOs and pure water were rotated in a thermostat at AgIOs was precipitated from solutions of (recrystal-
250C for 4 or 5 hours. Saturation was approached from lized) Ag2S04 and KIOs. The precipitate was washed
both undersaturation and from supersaturation. After with hot water.
allowing the solid particles to settle for a short time,
the solutions were filtered by suction. AgI was
precipitated from the saturated solutions by addition of
KI. The precipitate was collected in a platinum Gooch
crucible upon a layer of finely divided Pt, dried at
1600C, and weighed.

ESTIMATED ERROR:
Soly: standard deviation about 4 %.
Temp: nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3]

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

VARIABLES:

T/K .. 293.1

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Btlttger, W.

Z. Phys. Chem. J.2Q.l, 46, 521-619.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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equilibration
time (hours)

It(sln)
106S cm-1

It(water)
106S cm-1

19.96 36 14.14 0.770
19.96 69 14.09 0.770
19.96 67 14.11 0.770
19.94 15 14.06 1.18
19.94 5 13.91 1.18
19.94 87 13.88 1.18
19.94 7 14.02 1.18
19.94 8 101.00 1.18
19.94 34 14.15 1.06
19.94 43 14.12 1.06
19.94 37 14.11 1.06
19.95 26 14.36a 1.32
19.95 92 14.36a 1.32
19.95 36 14.38a 1.32
19.94 51 14.72a 1.302
19.94 42 14.31 a 1.27
19.94 35 14.29a 1.27

aAverage It(sln) .. 1.405 X 10-6 S cm-1 not including these values. Using this average and molar conductances of
57.0 and 35.5 S cm2 mol-1 for ).00 for Ag+ and 1°3-, respectively, the author computes a solubility of 1.51 9 x
10-4 mol dm-3 from eqs. [I] and [2]. Klo " S2 .. 2.31 X 10-s mol2 dm-6•

It(AgI03) .. It(sln) - It(water) [1]

S .. 1000 It(AgI03)/().00(Ag+) + ).00(I03-)} [2]

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solubility was determined by conductivity mea­
surements. The condictivity cells which employed Pt
electrodes were designed to prevent entrapment of air
bubbles. After sealing, the entire cell was immersed in
a water bath and rotated in the dark. Equilibrium was

taken when the electrolytic conductivity was constant
within experimental error (usually within 20 to 30
minutes). The bridge and the thermometer were
calibrated, and the cell constants determined by using
0.010 mol dm-3 KCI solution.

SOURCE AND PURITY OF MATERIALS:

Analytically pure Chemicals (Merck) were used. AgI03
was precipitated from cold AgN03 and KI03 solutions.
Part of the precipitate was washed several times in

diffused daylight, and the residual parts were filtered
off, dried, and stored. KCI was purified by precipita­

tion from a saturated aqueous solution with alcohol.
Laboratory distilled water was redistilled from a
tin-plated still and stored in a flask fitted with a
drying tube with NaOH and CaO.

ESTIMATED ERROR:
1<:: precision ± I x 10-6 S cm-1 (compilers).

Soly: precision ± 20 % (compilers).
Temp: accuracy ± 0.02 K.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3] Sammet, V.

(2) Water; H20; [7732-18-5] Z. Phys. Chern. ~, 53, 641-91.

VARIABLES: PREPARED BY:

T/K .. 298 and 333 K H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA:

Solubility products were calculated from emf measurements on the following cell:

Ag IAgNOs(Cl) II KNOs(Cl) II KIOs(c2) IAgIOs,Ag [I]

Cl C2 El 10SK.o& 10SK.ob
t/OC mol dm-s mol dm-s volts mol2 dm-6 mol2 dm-6

25 0.1 om 0.249 4.49 6.2
0.1 om 0.250 4.34 6.0
0.1 om 0.248 4.72 6.5
0.1 0.1 0.303 4.60 7.6
0.1 0.1 0.297 5.70 9.6
0.1 0.1 0.305 4.36 7.0

60 0.1 om 0.214 42.94 58
0.1 om 0.213 44.00 60
0.1 0.01 0.213 44.00 60
0.1 0.1 0.279 40.70 60
0.1 0.1 0.278 42.19 62

&Author's values, evidently including activity coefficients.
bCompilers' calculations for concentration solubility products from In K.o .. -E1F/RT + IIl(CIC2).

AUXILIARY INFORMATION

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

Emf measurements on cell [I] were not described in Nothing specified.
detail. Corrections for liquid junction potentials were
not made. Activity corrections were made by the
method of incomplete dissociation of AgNOs and KIOs
solutions.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3]

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

VARIABLES:

T/K .. 282.4, 291.1, 291.5 and 299.8

EXPERIMENTAL DATA:

It(AgI03)
t/DC \06S cm-1

9.43 8.48
18.00 11.90
18.37 12.07
26.60 16.61

Silver Iodate

ORIGINAL MEASUREMENTS:
Kohlrausch, F.

Z. Phys. Chern. ~, 64, 129-69.

PREPARED BY:

H. Miyamoto and E.M. Woolley

soly soly 1t*(AgI03)
104moi dm-3 g dm-3 106S cm-1

0.971 0.0275 6.86
1.363 0.0385 11.90
1.382 0.0391 12.17

1.906 0.0539 20.02

177

For pure water the author states that It(water) .. 1.10 to 1.23 x \06S cm-1, but individual values for each
temperature are not given. There is some confusion as to the significance of 1t*(Ag103) values. The solubilities
were calculated from the corrected It(AgIOs) values (eqs. [I] and [2] below), and the 1t*(AglOs) values are
probably the actual measured values subject to corrections for temperature changes in the molar conductivities.
The effect of temperature on the electrolytic conductivities is given in eq. [3] below.

At 18De, the molar conductivities (infinite dilution) of Ag+ and lOs- are 54.3 and 33.9 S cm2 mol-1,
respectively. and individual values corrected for finite concentrations for each temperature are given below.
Eqs. [1] and [2] were used to calculate the solubilities.

It(Ag103) .. It(sln) - It(water)

solubility .. 1000 It(AgIOs)/A

[I]

[2]

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

Temperature dependencies were calculated from

Itt .. 1t18[1 + a(t - 18) + P(t - 18)2) [3]

where a .. 0.0231 and P .. 0.00009. The data given in
the above table are not fully explained by this equation

AglOs was prepared from solutions of AgNOs and
NaIOs. The precipitate was dried and powdered in the
dark.

The molar conductances corrected for finite concentra- ESTIMATED ERROR:
tions are given below (A units are S cm2 mol-1).

Nothing specified.

t/De A

9.43 87.4 REFERENCES:

18.00 87.3

18.37 87.3

26.60 87,\
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COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3]

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

VARIABLES:

T/K co 293

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Whitby, 0.5.

Z. Anorg. Chem.l2.!.Q, 67, 62-4 and 107-9.

PREPARED BY:

H. Miyamoto and E.M. Woolley

The solubility of AgI03 in water at 200C was given as 0.039 g dm-3.

From this value, the compilers calculate a solubility of 1.38 x 10-4 mol dm-3.

AUXILIARY INFORMATION

METHOD/AP~ARATUS/PROCEDURE:
Saturated solutions were analyzed by diluting a portion
to a known volume. To a 50 cm3 portion of the

diluted solution were added several drops of concen­
trated NaOH solution, and the resulting solution was
placed in a boiling water bath for 2 minutes. 6 drops
of I mol dm-3 NaOH solution were added along with a
small amount of sucrose, and the mixture heated 20 to
30 seconds, cooled, and the resulting yellowish color
intensity measured colorimetrically. The intensity of
these solutions were compared to the intensity of
standard AgN03 solutions treated in an identical
manner. The author states that the detection limit for
silver is 4 x 10-6 g dm-3.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Soly: precision ± 5 % (compilers).
Temp: nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

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

VARIABLES:

T/K .. 348.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Baxter, W.P.

J. Am. Chem. Soc. ~, 48, 615-21.

PREPARED BY:

E.M. Woolley
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detmn No.

1
2

3
4

5
6
7
8
9

10
11

solubility
10Smol kg- l

0.8415
0.8414
0.8411

0.8395
0.8371
0.8403
0.8416
0.8403
0.8373
0.8417
0.8417

No. of deviations from the mean method of
expts max/% average/% AgIOs prepn

4 0.17 -- I

3 0.12 -- I
4 0.39 -- 2
5 0.43 -- 3
5 0.43 -- 4
9 -- 0.07 7
3 -- 0.04 7
9 -- 0.07 7
5 -- 0.08 7
4 -- 0.06 7
4 -- 0.06 7

Determinations 6 to 11 are specified as referring to "weighed in air." Buoyancy corrections would make the
resulting solubilities smaller by less than about 0.1 %. Determinations 1 to 5 are specified as referring to mmol
per "1000 g solution," whereas determinations 6 to 11 refer to mmol per "1000 g water." This would make only
about 0.024 % difference in the solubilities reported by these two methods. Determinations 10 and 11 appear to
refer to the same experiments as do determinations 6 and 8. The average of all values (except 8 and 11) is
0.8396 X 10-s mol kg- l with a standard deviation of 0.0017.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

1.5 g AgIOs crystals were rotated with 350 cms water
in bottles made of Pyrex tubing and were sealed. The
bottles were rotated in a thermostat maintained at
75.000C for 20 to 100 hours, and equilibrium was
approached from both above and below. The bottles
were then placed in a rack in the thermostat, the tip of
a side tube broken off, and a hole blown in the top
neck through which a heated delivery tube was
introduced. The tube contained a wad of asbestos
fibers. A sample of 240-300 g of satd sin was removed
by using compressed air to force the sin through the
delivery tube and the asbestos filter. These aliquots
were delivered into weighed glass-stoppered flasks
containing 10 cmS of dil HC!. After weighing, the
contents of the flask were cooled, 2 g KI added, and
the liberated 12 titrated with standardized Na2S20s.

SOURCE AND PURITY OF MATERIALS:

Initial prepn of AgIOs by mixing sins of AgNOs and
slight excess of warm 0.15 mol dm-S KIOs. The ppt
was washed with cold water, 6-8 liters of hot water,
and dried at 1100C for 2 hours. The following
correspond to the preparation number given in the
above table.

Prepn 1 and 2: the initial AgIOs was divided into 2
parts (i.e. they are the same).

Prepn 3. The initial ppt was dissolved in dil NHs
solution, pptd with HNOs, and washed and dried as
above.

Prepn 4. These were solid residues from soly determi­
nations using AgIOs from prepns 1-3. These residues
were dissolved in dil NHs and treated as in 3 above.

Ordinary distd water was redistd from Ag2S04 sin and
then distd once more.

ESTIMATED ERROR:
Soly: reproducibility within 0.2 %.
Temp: precision ± 0.02 K.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3)

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

VARIABLES:

T/K .. 298.15

EXPERIMENTAL DATA:

initial mass average total
of AgIOs numb of silver content
grams expts mmol dm-S

0.05 4 0.1633
5.0 3 0.1630
0.05 Ib 0.176
0.1 5b 0.1750
3.0 Ib 0.176
0.3 3b 0.1761

Silver Iodate

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Lingane, J.J.

J. Phys. Chern. ~, 42, 133-40.

PREPARED BY:

E.M. Woolley

average total calcd soly
iodate content 10SK.oa (K.o)1/2

rnmol dm-s mol2 dm-O mmol dm-S

0.1839 3.00 0.173
0.1910 3.11 0.176
0.180 3.17 0.178
0.1796 3.143 0.1773
0.181 3.18 0.179
0.1780 3.13 O.l77c

aSolublity product K.o calculated from [Ag+)totallIOs-ltotal'
bParaffin-coated bottles used.
cThe authors give an "extrapolated" value of 1.744 x 10-4 mol dm-S for the solubility at zero ionic strength. The
extrapolation was based on this data point and the solubilities in KNOs solutions (see the compilation of the
AgIOs-KNOs-H20 system by these authors). Based on the extrapolated solubility at zero ionic strength, the
authors computed the thermodynamic solubility product K.oO .. 3.04 X 10-S mol2 dm-o.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
•

AgIOs crystals and 200 cmS water placed in either
plain or paraffin-coated brown glass bottles stoppered
with paraffined corks. The bottles were rotated for 3
h in a thermostat at 250C. Analyses showed that
equilibrium was established within one hour. 100 cms

samples were withdrawn through a filter pipet with
cotton affixed to the tip. The first portion of solution
that was withdrawn was discarded, and about 100 cms

analyzed for both silver and iodate. Silver was
determined by potentiometric titration with 0.001 mol
dm-S KI solution delivered from a calibrated 10-ml
microburet. Iodate was determined by iodometric
titration with freshly prepared and standardized 0.01
mol dm-S thiosulfate using a calibrated microburet.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared by rapid precipitation using dilute
KIOs (slight excess) and AgNOs solutions. KIOs was
recrystallized three times. AgNOs was "pure." The
precipitate was aged for 4 days in the mother solution,
and then washed twelve times with conductivity water.
It was dried in a vacuum oven for 10 hours at 550C.
The AgIOs was then recrystallized from I mol dm-s

HNOs. Conductivity water had an electrolytic conduc­
tance of 1.4 x 10-0 S cm-!.

ESTIMATED ERROR:
Titrns: precision ± 0.2 % for Ag and ± 0.3 % for iodate.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

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

Silver Iodate

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Amron, I.

J. Am. Chern. Soc. illl, 73, 3613-8.
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VARIABLES: PREPARED BY:

T/K =298 and 318 H. Miyamoto

EXPERIMENTAL DATA:

solubility solubilitya

tl°C g dm-s 104mol dmoS

25 0.0506 1.79
25 0.0506 1.79
25 0.0512 1.81
25 0.0511 1.81
25 0.0507 1.79
25 0.0509 1.80

average 25 0.0508 1.80

45 0.0995 3.52
45 0.0997 3.53

average 45 0.0996 3.52

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD!APPARATUS/PROCEDURE:

Isothermal method. Excess silver iodate and freshly
boiled, distilled water were placed in Pyrex bottles and
rotated in a large constant temperature water bath. At
250C the bottles were rotated for 7 days and 5 months,
and at 450C, the bottles were rotated for 2 days. After
allowing the solid to settle, the saturated solutions were
sampled with calibrated delivery pipets fitted with
filter paper tips. Solutions analyzed for iodate with
sodium thiosulfate.

SOURCE AND PURITY OF MATERIALS:

Commercial AgIOs was purified by recrystallization or
by washing with warm dilute nitric acid and water.
The product was dried at 1000C. The purity of the
solid was determined by both iodometric titration
(99.9-100.0 %) and by gravimetric silver determination
(99.6 %).

ESTIMATED ERROR:
Soly: precision ± 0.8 % deviation from the mean.
Temp: precision probably ± 0.05 K (compiler).

REFERENCES:
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COMPONENTS:
(I) Silver iodate; AgIOs: [7783-97-3]

(2) Potassium iodate; KIOs; [7758-05-6]

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

VARIABLES:
Concentration of KIOs
Room temperature: T/K - 293 to - 295

EXPERIMENTAL DATA:

KIDs concn
mol dm-s

0.005
0.025
0.050

Silver Iodate

ORIGINAL MEASUREMENTS:
Shchigol. M.B.

Zh. Obshc:h. Khlm. J.2ll. 22, 721-30: J. Gen.
Chem. USSR (Engl. Trans") illl. 22, 787-94.

PREPARED BY:

E.M. Woolley and H. Miyamoto

AgIDs solubility
mol dm-s

6.0 X 10-6

5.0 X 10-4
8.3 X 10-4

AUXILIARY INFORMATION

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

Precipitated AgIOs placed in 100 cms flasks to which Nothing specified.
were added 25 cms water and KIDs. The volume was

adjusted to 100 cms by additions of water. The
solutions were agitated for 24 hours, filtered, and the

iodate content of the filtrate determined iodometrically.
Dnly the mean value of three determinations was given.
Presumably the solubility was determined as the
difference between the measured total iodate concen-
tration and the initial KIDs concentration.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Potassium nitrate; KNOs; [7757-79-1)

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

VARIABLES:
Concentration of potassium nitrate
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Iodate

I<>RIGINAL MEASUREMENTS:
Kolthoff, I.M.; Lingane, U.

J. Phys. Chem. l.2.l8., 42, 133-40.

PREPARED BY:

H. Miyamoto
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KNOs concn
mol dm's

o
0.001301

0.003252

0.006503

0.01410

0.07050

0.1995

0.4995
0.9989

total

silver content
mmol dm'S

0.1761"

0.1813

0.1863

0.1908

0.1991

0.2302

0.2668

0.3345
0.4087

total

iodate content

mmol dm'S

0.1780­

0.1832

0.1877

0.1919

0.1996

0.2300

0.2663

0.3284
0.4086

average

solubility
mmol dm's

0.1771

0.1823

0.1870

0.1914
0.1994

0.2301

0.2665
0.3314

0.4086

-Average of 3 experiments (see the compilation on the AgIOs-H20 system by these authors).

The authors give an "extrapolated" value of 1.744 x 10-4 mol dm's for the solubility at zero ionic strength.

Based on this extrapolated solubility, the authors computed the thermodynamic solubility product K.oo .. 3.04 X

10,8 mol2 dm·6:

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

AgIOs crystals and 200 cms KNOs solution placed in

paraffin-coated brown glass bottles stoppered with

paraffined corks. The bottles were rotated for 3 h in a

thermostat at 250C. Analyses showed that equilibrium

was established within one hour. 100 cms samples

were withdrawn through a filter pipet with cotton

affixed to the tip. The first portion of solution that

was withdrawn was discarded, and about 100 cms

analyzed for both silver and iodate. Silver was deter­

mined by potentiometric titration with 0.001 mol dm's

KI solution delivered from a calibrated 10-ml

microburet. Iodate was determined by iodometric

titration with freshly prepared and standardized 0.01

mol dm's thiosulfate using a calibrated microburet.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared by rapid precipitation using dilute

KIOs (slight excess) and AgNOs solutions. KIOs was

recrystallized three times. AgNOs was "pure." The

precipitate was aged for 4 days in the mother solution,

and then washed twelve times with conductivity water.

It was dried in a vacuum oven for 10 hours at 550C.

The AgIOs was then recrystallized from I mol dm's

HNOs. KNOs was recrystallized several times and

~hown to be free from chloride. Conductivity water

had an electrolytic conductance of 1.4 x 10.6 S cm· l .

ESTIMATED ERROR:

iTitrns: precision ± 0.2 % for Ag and ± 0.3 % for iodate.

Iremp; precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3)

(3) Potassium nitrate; KN03; [7757-79-1)

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

VARIABLES:
Concentration of KN03
T/K .. 298

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr, P.F.; Stockdale, R.M.; Vosburgh, W.C.

J. Am. Chern. Soc. llli, 63, 2670-4.

PREPARED BY:

E.M. Woolley

EXPERIMENTAL DATA:
The solubility of silver iodate in aqueous potassium nitrate solutions was determined by iodometric titration, and
all results were presented graphically. The authors found the solubility to follow the equations given below
where S is the solubility in mol dm-3 units (S.) or mol kg-1 units (Sm)'

Based on mol dm-S units.

- log S... - log S.o - (0.5056 1.1/ 2/(1 + 1.1/ 2) + 0.150 I.) [I)
where

I... [KNOs) + S. and S.o .. 1.746 X 10-4 mol dm-s (2)

Based on the results of eq. (2), the compiler calculates Klo .. (S.0)2 .. 3.049 X 10-8 mol2 dm-6•

Based on mol kg- 1 units.

- log Sm .. - log Sma - (0.5056 Iml/2/(1 + Iml/2) + 0.160 1m) (3)

where

1m " (KN03) + Sm and Smo .. 1.754 X 10-4 mol kg- 1

The authors gave Klo .. (SmO)2 .. 3.076 X 10-8 mol2 kg-1•

(4)

The measured solubilities were stated to fit eqs. (1)-[4) within 0.4 % maximum deviation, and within 0.17 %
average deviation.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Silver iodate crystals and aqueous KN03 were stirred in
Pyrex flasks immersed in a water bat at 250C for two
or more hours. Saturation was verified by subsequent
analysis. 200 cm3 samples of the saturated solutions
were removed by forcing the solution through a filter
and into a pipet by air pressure. The iodate content of
weighed samples was determined iodometrically with
standardized om mol dm-3 thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:

AgI03 prepared by slowly adding solutions of AgN03
and KIDs to a large volume of water in the dark with
continuous stirring. The precipitate was washed and
dried in air. Analysis was consistent with the stoi­
chiometry. KN03 of reagent grade was recrystallized
and dried at 11 OOC.

ESTIMATED ERROR:
Soly: nothing specified, but the precision in the fit to

eqs. (1)-[4) is given above.
Temp: nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Potassium nitrate; KNOs: [7757-79-1]

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

VARIABLES:
Concentration of potassium nitrate
T/K = 283. 293, 298. 303 and 308

Silver Iodate

ORIGINAL MEASUREMENTS:
Li. N.C.C.; La. Y.-T.

J. Am. Chem. Soc. !.2.tl. 63, 394-7.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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EXPERIMENTAL DATA:

KNOs concn/mol dm-s solubility of AgIOs (I04mol dm-Sa) as a function of temperature
lOoC 20°C 25°C 30°C 35°C

Ob 0.9605b 1.442b I.748b 2.119b 2.541 b

0.0 0.97 1.463 1.785 2.152 2.587
0.001301 --- --- 1.827 --- ---
0.001326 1.0016 1.508 --- 2.212 2.663
0.003252 --- --- 1.868 --- ---
0.003263 1.023 1.543 --- 2.263 2.714
0.006464 1.054 1.582 --- 2.324 2.786
0.006503 --- --- 1.913 --- ---
0.01404 1.104 1.656 --- 2.419 2.920
0.01410 --- --- 2.002 --- ---
0,07032 1.279 1.943 --- 2.844 3.381
0.07050 --- --- 2.304 --- ---
0.1213 --- --- 2.454 3.041 ---
0.2003 --- --- --- --- 3.908
0.2528 --- --- 2.793 3.428 ---
0.4987 --- --- --- --- 4.803
0.5050 --- --- 3.330 4.035 ---
0.8378 --- --- 3.904 --- ---

ait is not entirely clear whether these values are expressed as mol dm-s or mol kg- 1• and although the
differences would be small, the authors apparently have (incorrectly?) compared and combined their

continued......

AUXILIARY INFORMATION

METHOD/ APPARATUS/PROCEDURE:

AgIOs crystals and KNOs solutions were placed in
brown glass bottles coated inside with paraffin and
closed with paraffined corks. The bottles were rotated
in a thermostat at specified temperatures, and three

solubility determinations were made for each KNOs
solution at each temperature. The solubility of AgIOs
was determined iodometrically by titration of 100 emS
aliquots of filtered saturated solution with 0.01 mol
dm-S Na2S20S solutions which were frequently stan­
dardized by titration into potassium dichromate accord­

ing to (I).

SOURCE AND PUlUTY OF MATERIALS:

AgIOs prepd by mixing dil solutions of C.p. grade
AgNOs and twice recrystallized KIOs. The ppt was
aged for several days. washed repeatedly with conduc­
tivity water. and dried under vacuum at 600C. KNOs
was recrystallized three times.

ESTIMATED ERROR:

Titrations accurate to ± 0.3 %.
Soly: reproducibility not specified.
Temp: precision ± 0.05 K.

REFERENCES:

I. Kalthoff. I.M.; Lingane, J.J. J. Phys. Chem. l2la.
42, 133.
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COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3]

(2) Potassium nitrate; KNOs; [7757-79-1]

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

EXPERIMENTAL DATA: (continued......)

Silver Iodate

ORIGINAL MEASUREMENTS:
Li, N.C.C.; Lo, Y.-T.

J. Am. Chern. Soc. l.!M1., 63, 394-7.

results directly with other work based on mol kg- 1 concentration units.
bThese are "extrapolated" thermodynamic values, based on an extended Debye-Hllckel formula. The
extrapolated solubilities are designated as So.

Based on the extrapolated "thermodynamic solubilities," the solubility products at various temperatures were
computed from K.o .. (SO)2, and the results are given below.

t/oe
108K.oc,d

108K.oC"

cBased on mol dm-S units.
dAuthors' calculations.
-Compilers' calculations.

10

0.923

0.923

20

2.078

2.079

25

3.055

3.056

30

4.490

4.490

35

6.456

6.457

Using the above compilers' values, the compilers fitted the K.o values to eq. [l] by the method of least squares,

and the results were used to compute the thermodynamic parameters given below.

III K.o .. a + b/(T/K) [I]

a .. 5.4878
b .. -6.79344 X lOS K

t.H .. -Rb + RT2{dlll pO/dT) .. 14418 cal mol- 1.

t.S(298.15 K) .. 10.87 cal mol-1 K -1.

In the relation for t.H, pO is the density of pure water. The standard deviation for the fit to eq. [1] is 0.0048
which corresponds to about 0.5 % error in K.o, or about 0.3 % error in the measured solubilities.



COMPONENTS:
(1) Silver iodate; AgI03; [7783-97-3]
(2) Potassium nitrate; KN03; [7757-79-1]
(3) Water; H20; [7732-18-5]

VARIABLES:
Concentration of potassium nitrate
T/K .. 348.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Baxter, W.P.

J. Am. Chern. Soc• .l222, 48, 615-21.

PREPARED BY:

E.M. Woolley and H. Miyamoto
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KN03 concna

mol kg- l

0.0
0.001
0.002
0.005
0.010
0.020
0.050
0.100

solubilitya
103moi kg- l

0.8416

0.8547
0.8660
0.8875
0.9158
0.9570
1.0365
1.1258

No. of
expts

3
2
2
2
2
1

2
2

average deviation
from the mean (%)

0.04

0.16
0.10
0.02
0.04

0.07
0.11

aThese are specified as referring to masses "weighed in air." Buoyancy corections would make the resulting
concentrations smaller by less than about 0.1 %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

1.5 g AgI03 crystals were rotated with 350 cm3 KN03
solution in bottles made of Pyrex tubing and were
sealed. The bottles were rotated in a thermostat
maintained at 75.00oC for 20 to 100 hours, and
equilibrium was approached from both above and
below. The bottles were then placed in a rack in the
thermostat, the tip of a side tube broken off, and a
hole blown in the top neck through which a heated
delivery tube was introduced. The tube contained a
wad of asbestos fibers. A sample of 240-300 g of satd
sin was removed by using compressed air to force the
sin through the delivery tube and the asbestos filter.
These aliquots were delivered into weighed glass-stop­
pered flasks containing 10 cm3 of dil HC!. After
weighing, the contents of the flask were cooled, 2 g KI
added, and the liberated 12 titrated with standardized

Na2S203.

SOURCE AND PURITY OF MATERIALS:

Initial prepn of AgI03 by mixing sins of AgN03 and
slight excess of warm 0.15 mol dm-3 KI03. The ppt
was washed with cold water, 6-8 liters of hot water,
and dried at 1100C for 2 hours. The following defines
the four prepns, but the author does not specify which
prepn was used in the present study.

Prepn 1 and 2: the initial AgI03 was divided into 2
parts (Le. they are the same).

Prepn 3. The initial ppt was dissolved in dil NH3
solution, pptd with HN03, and washed and dried as
above.

Prepn 4. These were solid residues from soly determi­
nations using AgI03 from prepns 1-3. These residues
were dissolved in dil NH3 and treated as in 3 above.

Ordinary distilled water was redistilled from a Ag2S0.
solution and then redistilled.

C.p. grade KN03 was recrystallized I to 3 times,
washed free of chloride and dried at 1200C for five or
more hours.

ESTIMATED ERROR:

Soly: reproducibility within 0.2 %.
Temp: precision ± 0.02 K.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3) Baxter, W.P.
(2) Potassium perchlorate; KCI04; [7778-74-7)
(3) Water; H20; [7732-18-5) J. Am. Chern. Soc. !.222. 48, 615-21.

VARIABLES: PREPARED BY:
Concentration of potassium perchlorate
T/K =348.15 E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
KCI04 concna solubilitya No. of average deviation
mol kg- l 10Smol kg- l expts from the mean (%)

0.0 0.8403 9 0.07
0.002 0.8661 3 0.09
0.005 0.8900 2 0.Q3

0.010 0.9143 2 0.06
0.020 0.9503 2 0.08
0.050 1.0183 2 0.04
0.100 1.0882 2 0.04

aThese are specified as referring to masses "weighed in air." Buoyancy corections would make the resulting
concentrations smaller by less than about 0.1 %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the AgIOs-KNOs-H20 compilation by this author See previous compilations of this author's publication
for complete experimental details and estimated errors. for details on prepn of AgIOs. C.p. grade KCI04 was

recrystallized. washed and dried at 1200C for five or
more hours.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Baxter, W.P.
(2) Potassium sulfate; K2S04; [7778-80-5)
(3) Water; H20; [7732-18-5) J. Am. Chern. Soc. .l22Q" 48, 615-21.

VARIABLES: PREPARED BY:
Concentration of potassium sulfate
T/K = 348.15 E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:

K2S04 concna solubilitya No. of average deviation
mol kg- l 10Smol kg- l expts from the mean (%)

0.0 0.8403 9 0,07

0.0 0.8373 5 0.08
0.0005 0.8555 2 0.08
0.001 0.8760 2 0.04
0.002 0.9024 2 0.12
0.005 0.9603 2 0.07
0.010 1.0241 2 0.04
0.020 1.1110 2 0.06
0.050 1.2932 2 0.26

aThese are specified as referring to masses "weighed in air." Buoyancy corections would make the resulting
concentrations smaller by less than about 0.1 %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the AgIOs-KNOs-H20 compilation by this author See previous compilations of this author's publication
for complete experimental details and estimated errors. for details on prepn of AgIOs. C.p. grade K2S04 was

recrystallized, washed and dried at 1200C for five or
more hours.



Silver Iodate 189

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Baxter, W.P.
(2) Magnesium sulfate; MgS04; [7487-88-9]
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. ~, 48, 615-21.

VARIABLES: PREPARED BY:
Concentration of magnesium sulfate
T/K .. 348.15 E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
MgS04 concna solubilitya No. of average deviation
mol kg-1 10Smol kg- 1 expts from the mean (%)

0.0 0.8417 4 0.06
0.0002 0.8522 2 0.00
0.0005 0.8698 1 --
0.001 0.8855 2 0.04
0.002 0.9111 2 0.03
0.005 0.9629 I --
0.010 1.0201 2 om
0.020 1.0928 2 0.35

aThese are specified as referring to masses "weighed in air." Buoyancy corections would make the resulting
concentrations smaller by less than about 0.1 %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the AgIOs-KNOs-H20 compilation by this author See previous compilations of this author's publication
for complete experimental details and estimated errors. for details on prepn of AgIOs. "Very pure" MgS04 was

recrystallized, and the Mg content detd gravimetrically
as Mg2P20 7•

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Baxter, W.P.
(2) Barium nitrate; Ba(NOsh; [10022-31-8]
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. ~, 48, 615-21.

VARIABLES: PREPARED BY:
Concentration of barium nitrate
T/K .. 348.15 E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
Ba(NOsh concna solubilitya No. of average deviation

mol kg-1 10Smoi kg- 1 expts from the mean (%)

0.0 0.8417 4 0.06
0.0005 0.8646 2 0.02
0.001 0.8717 2 0.05
0.002 0.8973 I --
0.005 0.9322 I --
0.010 0.9664 2 0.15

aThese are specified as referring to masses "weighed in air." Buoyancy corections would make the resulting
concentrations smaller by less than about 0.1 %.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
See the AgIOs-KNOs-H20 compilation by this author See previous compilations of this author's publication
for complete experimental details and estimated errors. for details on prepn of AgIOs. C.p. grade Ba(NOsh

recrystallized 1-3 times, washed and dried at 1200C for
five or more hours.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Kolthoff, I.M.; Lingane, J.J.
(2) Barium nitrate; Ba(NOsh; [10022-31-8]
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. .!.2.ll, 42, 133-40.

VARIABLES: PREPARED· BY:
Ba(NOsh concentration fixed at om mol dm-S.
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:
Note that the concentration of barium nitrate is fixed at 0.01 mol dm-s.

initial mass total Ag total 10s-
of AgIOs content content 10SK.o'
grams mmol dm-S mmol dm-S mol2 dm-6

0.05 0.211 0.214 4.52
3.0 0.220 0.208 4.58

'Solubility product calculated from K.o .. [Ag+]lol,l[IOs-]lolal.

AUXILIARY INFORMATION

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

AgIOs crystals added to 0.01 mol dm-s Ba(NOsh Ba(NOsh recrystallized several times and shown to be
solutions, and remaining details identical to those in the free from chloride. Remaining details in compilation
compilation on the AgIOs-KNOs-H20 system by these cited on the left.
authors.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Kolthoff, I.M.; Lingane, J.J.
(2) Thallium nitrate; TINOs; [10102-45-1]
(3) Water; H20; [7732-18-5] J. Am. Chern. Soc. .!.2.ll, 42, 133-40.

VARIABLES: PREPARED BY:
TINOs concentration fixed at 0.01 mol dm-s.
T/K .. 298.15 H. Miyamoto

EXPERIMENTAL DATA:
Note that the concentration of thallium nitrate is fixed at 0.01 mol dm-s.

initial mass total Ag total 10s-
of AgIOs content content 10SK,oa
grams mmol dm-s mmol dm-S mol2 dm-6

0.05 0.200 0.198 3.96
3.0 0.205 0.191 3.92

aSolubility product calculated from K,o .. [Ag+!tolal[IOS-!tolal.

AUXILIARY INFORMATION

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

AgIOs crystals added to 0.01 mol dm-s TINOs TINOs was recrystallized. Remaining details in compi-
solutions, and remaining details identical to those in the lation cited on the left.
compilation on the AgIOs-KNOs-HzO system by these
authors.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Silver nitrate; AgNOs; [7761-88-8]

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

VARIABLES:
Silver nitrate concentration
T/K =298

EXPERIMENTAL DATA:

silver nitrate concentrationa

Silver Iodate

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Amron, I.

J. Am. Chem. Soc. l2.ll, 73, 3613-8.

PREPARED BY:

H. Miyamoto and M. Salomon

silver iodate solubilitya

191

mass % mol kg- 1

22.65 1.72
48.47 5.54

70.43 14.02
71.84 15.04

mass %

0.009

0.006

0.035
0.040 to 0.043

mol kg-I

0.41

0.41

4.2
5.0 to 5.4

aMolalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. Excess silver iodate and AgNOs
solution prepared with freshly boiled distilled water

were placed in Pyrex bottles and rotated in a large

constant temperature water bath. The total solid was
determined by evaporation to dryness after addition of

a drop of coned HNOs, which apparently by prevent­
ing reduction of silver, always gave pure white resi­

dues. The final weighed residue was taken up in water

for determination of AgIOs, whereupon AgNOs was

calculated by difference.

For iodate determination, the solution of the residue
was treated with HCl to precipitate AgCl and the

filtrate was titrated with 0,0) N sodium thiosulfate.

The isotherm was of the simplest type: i.e. neither

hydrates nor double salts were formed.

SOURCE AND PURITY OF MATERIALS:

Commercial AgiOs was purified by recrystallization or

by washing with warm dilute nitric acid and water.

The product was dried at IOODC. The purity of the

solid was determined by both iodometric titration
(99.9-100.0 %) and by gravimetric silver determination
(99.6 %).

C.p. grade AgNOs was dried and not treated any
further.

ESTIMATED ERROR:
Soly: precision ± 0.003 mass %.
Temp: precision probably ± 0.05 K (compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3] Longi, A.
(2) Nitric acid; HNOs; [7697-37-2] Gazz. Chlm. Ital. lID, 13, 87-9.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of nitric acid
T/K .. 298 B. Scrosati

EXPERIMENTAL DATA:

In pure water, the solubility of AglOs was given as:

I g in 27728.94 g H2O (1.28 X 10-4 mol kg-I, compiler) and
I g in 27821.88 cms sIn (1.27 x 10-4 mol dm-s, compiler).

In an aqueous solution of 35 mass % HNOs (specific gravity .. 1.21), the solubility is

I g in 859.81 cms sin (4.11 x 10-s mol dm-s, compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: ~OURCE AND PURITY OF MATERIALS:

Nothing specified. Solubility probably determined by Nothing specifed.
evaporation and weighing.

COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3] Longi, A.
(2) Ammonia; NHs; [7664-41-7] Gazz. Chlm. Ital. lID, 13, 87-9.
(3) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentration of ammonia
T/K .. 298 B. Scrosati

EXPERIMENTAL DATA:

aq ammonia sin composition AgIOs solubility at 250C
mass % specific gravity cms sln/g mol dm-s• g sln/g mol kg- la

0.5 0.998 42.73 0.0828 42.39 0.0834
10 0.96 2.383 1.48 2.202 1.61

"'Calculated by the compiler.

AUXILIARY INFORMATION

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

Nothing specified. Solubility probably determined by Nothing specifed.
evaporation and weighing.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Aqueous ammonia; NHs (aq); [7664-41-7]

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

VARIABLES:
Concentration of ammonia
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr. P.F.; Stockdale. R.M.; Vosburgh, W.C.

J. Am. Chern. Soc• .l..2il. 63, 2670-4.

PREPARED BY:

H. Miyamoto
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total NHs concn
mol kg- 1

0.01241
0.01267
0.01845
0.02481
0.03085
0.06180
0.1028
0.1249
0.1847
0.2487

solubilitya
mmol kg- 1

3.665
3.752
5.488
7.430
9.358

19.01
32.23
39.32
59.37
81.25

density ionic strength 10SK(b.
kg dm-S mmol dm-S mol2 dm-6

0.997 3.98 6.07
0.997 4.06 5.99
0.997 5.87 6.13
0.998 7.88 6.13
0.997 9.86 5.92
1.003 19.74 6.11
1.003 33.2 6.04
1.005 40.4 6.18
1.009 60.7 6.05
1.014 82.8 5.97

aNote that the solubilities were determined by the total iodate concentration.
bThe data were interpreted in terms of the the following:

where

K( was calculated from a value of the thermodynamic solubility product of Klo .. 3.076 X 10-S, activity
coefficients, NHs ionization. and material balance equations.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Ammonia solutions were stirred in Pyrex flasks
immersed in a water bath at 250C for two or more
hours. Saturation was verified by subsequent analyses.
200 cms aliquots of equilibrated solutions removed by
forcing the solution through a filter and into a pipet by
air pressure to avoid loss of NHs. The weighed
solutions were delivered into excess standardized 0.1
mol dm-s HCI, and the excess acid titrated with
standardized 0.1 mol dm-s NaOH with methyl red
indicator.

The solubility was determined by analysis of the iodate
concentration by iodometric titration with standardized
0.01 mol dm-S thiosulfate solution.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared by slowly adding solutions of AgNOs
and KIOs to a large volume of water in the dark with
continuous stirring. The precipitate was washed and
dried in air. Analysis was consistant with the stoi­
chiometry. A stock solution of ammonia was prepared
by dilution of a concentrated solution that was shown
by analysis to contain a negligible amount of carbonate.

ESTIMATED ERROR:

Nothing specifed.

REFERENCES:
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COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3)

(2) Nitric acid; HN03; [7697-37-2)

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

VARIABLES:
Concentration of nitric acid
T/K =298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Hill. A.E.; Simmons. J.P.

J. Am. Chern. Soc. 1.2Q2. 31, 821-39.

PREPARED BY:

H. Miyamoto

HN03 concn
mol dm-3

Ag(I03) solubility
from supersatn from undersatn

g dm-3 g dm-3

averagesa

103moi dm-3

0.000
0.125
0.250
0.500
1.00
2.00
4.00
8.00b

0.0506
0.0876
0.1065
0.1433
0.2069
0.3328
0.7057
1.585

0.0500
0.0852
0.1084
0.1394
0.2065
0.3310
0.6913
1.590

0.178
0.304
0.379
0.499
0.731
1.174
2.469
5.608

aAuthors' values based on average g dm-3 solubilities (compiler).
bIn solutions where HN03 concn is greater than 8.00 mol dm-3• the iodate decomposed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

AgI03 was added to HN03 solutions. and the mixtures
stirred for one or two days in a thermostat at 250C.
Equilibrium was approached from both the supersatu­
rated and undersaturated sides. The solutions were
analyzed by reduction of AgI03 to AgI by means of
502, The precipitated AgI was filtered in a Gooch
crucible and dried to constant weight at 120oC. Great
care was taken to be sure that the AgI coagulated.

The authors noted that when AgIOs was reprecipitated
from dilute HN03. an amorphous solid formed having
a considerably higher solubility than the crystalline
form. This amorphous form gradually reverted to the

crystalline form upon equilibration of the HN03
solutions.

SOURCE AND PURITY OF MATERIALS:

AgI03 was precipitated from solutions of (recrystal­
lized) Ag250, and KIOs. The precipitate was washed
with hot water.

ESTIMATED ERROR:

Soly: precision less than 2 % (compiler).
Temp: nothing specified.

REFERENCES:



COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3]

(2) Nitric acid; HNOs; [7697-37-2]

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

VARIABLES:
Concentration of nitric acid
T/K .. 298, 303 and 308

EXPERIMENTAL DATA:

HNOs concn/mol dm-s

o
0.001301
0.006503
0.01410

0,07050

0.1213

0.2528

0.5050
0.8738

METHOD/APPARATUS/PROCEDURE:

Silver Iodate

ORIGINAL MEASUREMENTS:

Li, N.C.C.; Lo, Y.-T.

J. Am. Chern. Soc. !.2.tl, 63, 394-7.

PREPARED BY:

H. Miyamoto

solubility of Ag10s (I04mol dm-S) as a function of temp~rature

250C 300C 350C

1.785 2.152 2.587

1.8297 --- ---
1.949 2.373 2.844

2.070 2.520 3.045
2.660 3.256 3.922
3.040 3.750 4.537
3.820 4.738 5.688
5.027 6.350 7.718
6.522 --- ---

AUXILIARY INFORMATION

sounCE AND PUnlTY OF MATEIUALS:

195

ESTIMATED EnnOn:

Titrations accurate to ± 0.3 %.

Soly: reproducibility not specified.

Temp: precision ± 0.05 K.

AglOs prepd by mixing dil solutions of c.p. grade

AgNOs and twice recrystallized KIOs. The ppt was

aged for several days, washed repeatedly with conduc­

tivity water, and dried under vacuum at 600C. HNOs
sIns were made by a series of dilutions from a stock sIn

standardized against pure sodium carbonate using
methyl orange indicator.

Ag10s crystals and HNOs solutions were placed in
brown glass bottles coated inside with paraffin and

closed with paraffined corks. The bottles were rotated

in a thermostat at specified temperatures, and three

solubility determinations were made for each HNOs
solution at each temperature. The solubility of AgIOs
was determined iodometrically by titration of 100 cms

aliquots of filtered saturated solution with 0.0 I mol

dm-s Na2S20S solutions which were frequently stan-
dardized by titration into potassium dichromate accord- 1--------------------1
ing to (I).

nEFEnENCES:

I. Kolthoff, I.M.; Lingane, J.J. J. Phys. Chern. ~,
42, 133.



196

COMPONENTS:
(I) Silver iodate; AgI03: [7783-97-3]

(2) Perchloric acid; HCIO.; [7601-90-3]

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

VARIABLES:

T/K .. 275 to 323

Silver Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.

J. Chem. Ena. Data J.21l, 17, 195-6.

PREPARED BY:
H. Miyamoto, G. Jancso, E.M. Woolley and
M. Salomon

EXPERIMENTAL DATA:
All solubilities (S) determined in solutions containing 1 x 10-. mol dm-s HCIO•.

solubility
tl0C 10smol dm-s -log Klo•

2 0.0667 8.364
11 0.1005 8.Ql0
20 0.1457 7.689
25 0.1793 7.510
30 0.2148 7.354
40.2 0.3090 7.041
49.1 0.4121 6.794

• Klo .. S2y±2 using the relation log y± .. AII/( 1 + II) where the ionic strength is I .. S + 0.0001. These KIO data
were fitted by least squares to the following smoothing equation.

log Klo .. 8.9270 - 0.010953(T/K) - 3298.4/(T/K)

Based on this smoothing equation, the following thermodynamic quantities were calculated.

AG AH AS ACp

tl°C kcal mol-I kcal mol-I cal mol-! K-l cal mol-I K-l

0 10.577 14.236 13.47 -27

25 10.252 13.520 10.96 -30

50 10.009 12.741 8.45 -32

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A column 3 em high in a 4-mm i.d. tube was prepared
from 4 g AgI03 crystals labeled with AgllO. This
column was jacketed with a larger tube carrying circu­
lating water from a constant temperature bath. A
solution of 0.0001 mol dm-s HCIO. was forced through
the column, and a test tube was used to collect about I
gram of saturated solution which was then weighed and
counted. Background was about 200 cpm, and samples
for analyses were counted to give 106 to 106 total
counts (10 to 100 minutes). The analyses were carried
out on a weight basis, and conversion to volume units
made by use of literature densities (I) for pure H20.
Thermometers checked against NBS calibrated ther­
mometers. All volumetric glassware was calibrated.
Standards for gamma counting were taken by weight
from stock solutions prepd by weighing dried samples
of the radioactive ppt followed by dissolving in NaCN
solution. Counting times were accurate to ± 0.1
seconds. Authors state that repeated solubility deter­
minations at each temperature gave assurance of repro­
ducibility, but numerical information not given.

SOURCE AND PURITY OF MATERIALS:
Crystalline AgI03 prepared by pptn from the following
solutions: AgN03 labeled with AgllO, NH.OH, KI03•

and 2-hydroxyethylacetate. This mixture was allowed
to stand for 2 weeks, the AgIOs redissolved in aq NHs,

and pptd with addn of HCIO.. All chemicals were
A.R. grade, and water was redistilled and stored in
borosilicate glass 'jugs.'

ESTIMATED ERROR:
Soly: nothing specified.
Temp: accuracy probably ± 0.1 K (compilers).

REFERENCES:

I. Chang, T.; Chien, J. J. Am. Chem. Soc. illl, 63,

1709.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Iodine oxide; 12°6; [12029-98-0)

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

VARIABLES:
Composition
T/K .. 298 and 318

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Ricci, J.E.; Amron, I.

J. Am. Chern. Soc. !2ll. 73. 3613-8.

PREPARED BY:

M. Salomon
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19.51
36.89
48.64
52.11
52.09
54.12
55.20
59.78
63.04
63.72
64.69
65.70
67.82
68.85
69.86
71.00
71.42
71.S4b

71.S5

sin density/g cmos

1.203
1.455

1.86.
1.999

2.12

2.18
2.22

2.45

2.48

solid phasea

A

A

A
A. A,B
A. A,B

A'B
A'B
A'B
A,B
A,B

A'B
A,B
A,B

A'B
A,B

A'B

A'B
A'B. B,W

B,W

aSolid phases: A .. AgIOs• B .. 12°6. W .. H20

bThis is point b on the phase diagram given on the next page and is the average of four.

continued....

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Solutions prepd from AgIOs, HIOs
and H20 and equilibrated for one week as described in
the compilation of these authors' study of the AgIOs­
AgNOs-H20 system. Solutions sampled with delivery
pipets at low concns and with specific gravity pipets at
high concns. Analyses of total acid and total iodate
yielded identical results (within 1/1000) indicating the
absence of AgIOs in the satd solutions. The phase
diagram for 298.2 K is given on the following page,
and the 318.2 K phase diagram is very similar.

From the phase diagram the formation of the 1:1
complex is clear and formed more rapidly near point b
(congruently satd with the compound and HlOs) than
near point a (the solution incongruently satd with
AglOs and the compound). This difference is due to

poly-iodate ions whose concn increases with HlOs
concn.

SOURCE AND PURITY OF MATERIALS:
Commercial AglOs was purified by recrystallization or
by washing with warm dilute nitric acid and water.
The product was dried at IOODC. The purity of the
solid was determined by both iodometric titration
(99.9-100.0 %) and by gravimetric silver determination
(99.6 %).

HIOs (source not specified) ground, dried at room temp

for I week over anhydrone. and analyzed as 100.0 %
pure by iodometric titrn and by titrn with stnd NaOH
solution.

ESTIMATED ERROR:

Soly: precision ± 0,01 mass % (compiler).
Temp: precision probably ± 0.05 K (compiler).
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Iodine oxide; 12°5; [12029-98-0]

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

EXPERIMENTAL DATA: (continued .....)

Silver Iodate

ORIGINAL MEASUREMENTS:
Ricci. J.E.; Amron. I.

J. Am. Chern. Soc• .l.2ll. 73, 3613-8.

34.55
40.40

46.43
47.44

48.42

49.53

49.95

49.94

49.94

50.45

50.99

5l.S5

52.73

54.24

55.30

56.29

57.44

61.10
66.74

70.64

71.69

72.05

73.24

74.02

73.89

sin densitY/g cm-s

1.410

1.512

1.637
1.653

1.681

1.702

1.727

1.737

1.820

1.849

1.91 1

2.42

2.47

2.54

2.58

solid phasea

A

A

A
A

A

A

A. A·B
A. A·B

A. A·B
A·B
A·B
A·B
A·B
A·B
A·B
A·B

A·B
A·B
A·B
A·B
A·B
A·B
A·B

A.B. B.W

B·W

AiC----------.r------~.



COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3]

(2) Tetraethylammonium iodate; CsH2oNIOs;
[61327-93-3]

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

VARIABLES:
Concentration of (C2H5)4NIOs
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

J. Phys. Chem. J.2ll, 77, 523-6.

PREPARED BY:

H. Miyamoto
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(I) Results based on potentiometric measurements.

concn of
(C2H5)4NIOs
mol dm-s

0.00115
0.00290
0.00483
0.00870

aCalculated by compiler.

-152
-172
-185
-190

averages:

-log Klo 10SKOlo•
mol2 dm-6

7.55 2.82
7.54 2.8s
7.4s 3.31
7.37 4.27

7.5 3.3

(2) Results based on conductometric measurements.

The authors reported -log Klo .. 7.55 from a measured electrolytic conductance of 1.5s x 10-5 Scm-I. The
compiler calculates Klo .. 2.8 X 10-s from this value.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solubility product of AgIOs in water was
determined potentiometrically by measuring emf values
of the following cell:

Ag,AgIOsl salt(cl) II AgNOs(C2) IAg [1]

In the above eqn, "salt" .. tetraethylammonium iodate at
concentration Ch C2 .. 0.00947 mol dm-s, and II is a
salt bridge containing 0,01 mol dm-s tetraethylammoni­
um picrate.

Details of the conductivity cell and method are given
in reference (2)..

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared in the "conventional way." Tetraethy­
lammonium iodate prepd by neutralization of aq
(C2H5)4NOH with Merck reagent grade HIOs. The
resulting solution was evaporated to dryness, and the
solid recrystallized from ethyl acetate. The purity of
the product was 99.3 % (detd iodometrically).

Salts were dried in vacuum at 700C for 3 hours.
Electrodes were prepared electrolytically (I).

ESTIMATED ERROR:
Emf values: precision within ± 2 mV.
Temp: not given.

REFERENCES:
I. Kolthoff, I.M.; Chantooni, M.K. J. Am. Chem. Soc.
~, 87, 4428: Ives, D.J.; Janz, G.J. Reference
Electrodes. Academic Press, NY. ~, page 207.

2. Kolthoff, I.M.; Bruckenstein, S.; Chantooni, M.K.
J. Am. Chem. Soc.~, 83, 3927.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

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

VARIABLES:
Concentration of glycine
T/K .. 298

EXPERIMENTAL DATA:

glycine content
mol kg-1a

o
0.02510
0.03768
0.05026
0.07536
0.08234
0.10075
0.1238
0.1654
0.2042

Silver Iodate

ORIGINAL MEASUREMENTS:
Keefer, R.M.; Reiber, H.G.

J. Am. Chern. Soc. !2.4l, 63, 689-92.

PREPARED BY:

H. Miyamoto

solubility
10Smoi kg- l

0.1794b

0.1859
0.1880
0.1916
0.1971
0.1979
0.2020
0.2082
0.2181
0.2223

aProbably moles of glycine per kg water, but not explicity stated.
bAuthors give a reproducibility of ± 4 x 10-7 mol kg- l for this data point.

The above solubility data were interpreted in terms of the following equilibrium.

The thermodynamic dissociation constant Kd was given as 5.28 x 10-6 (probably based on mol kg- l units).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The procedure followed is described in ref. (I). An
excess of air-dried AgIOs was placed in glass-stop­
pered Pyrex flasks, and 200 ems of the glycine solution
added. The flasks were placed in a thermostat at 250C
and rotated for at least 12 hours. Aliquots for
analyses were removed with a pipet by applying
pressure. The pipets were fitted with an asbestos filter.
The solubility of AgIOs was determined by iodometric
titration.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared by dropwise addition of 0.15 mol dm-S

solutions of AgNOs and KIOs into 200 ems of water.
The precipitate was allowed to stand in the mother
liquor for three days and then filtered, washed, and
dried at room temperature. C.p. grade glycine was
recrystallized twice from water by the addition of
ethanol (I).

ESTIMATED ERROR:
Soly: see footnote b above.
Temp: precision probably ± 0.01 K (compiler).

REFERENCES:

I. Keefer, R.M.; Reiber, H.G.; Bisson, C.S. J. Am.
Chern. Soc. J..2.4..Q., 62, 2951.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3J

(2) DL-Alanine; CSH7N02; [302-72-7J

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

VARIABLES:
Concentration of alanine
T/K =298

EXPERIMENTAL DATA:

alanine content
mol kg-1a

o
0.02511
0.03740
0.05616
0.07557
0.10092

Silver Iodate

ORIGINAL MEASUREMENTS:
Keefer, R.M.; Reiber, H.G.

J. Am. Chern. Soc• .!2il, 63, 689-92.

PREPARED BY:

H. Miyamoto

solubility
10smoi kg-1

0.1794b

0.1892
0.1924
0.2001
0.2064
0.2155

201

aProbably moles of glycine per kg water, but not explicity stated.
bAuthors give a reproducibility of ± 4 x 10-7 mol kg-1 for this data point.

The above solubility data were interpreted in terms of the following equilibrium.

The thermodynamic dissociation constant Kd was given as 1.37 x 10-5 (probably based on mol kg-1 units).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The procedure followed is described in ref. (I). An
excess of air-dried AgIOs was placed in glass-stop­
pered Pyrex flasks, and 200 cmS of the alanine solution
added. The flasks were placed in a thermostat at 250C
and rotated for at least 12 hours. Aliquots for
analyses were removed with a pipet by applying
pressure. The pipets were fitted with an asbestos filter.
The solubility of AgIOs was determined by iodometric
titration.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared by dropwise addition of 0.15 mol dm-s

solutions of AgNOs and KIOs into 200 cms of water.
The precipitate was allowed to stand in the mother
liquor for three days and then filtered, washed, and
dried at room temperature. C.p. grade DL-alanine was
recrystallized twice from water by the addition of
ethanol (I).

ESTIMATED ERROR:
Soly: see footnote b above.
Temp: precision probably ± 0.01 K (compiler).

REFERENCES:

I. Keefer, R.M.; Reiber, H.G.; Bisson, C.S. J. Am.
Chern. Soc. l2iQ, 62, 2951.
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COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3)
(2) Ammonium nitrate; NH.NOs; [6484-52-2)
(3) Aqueous ammonia; NHs (aq); [7664-41-7)
(4) Water; H20; [7732-18-5)

VARIABLES:
Concns of NHs and NH.NOs
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Vosburgh, W.C.; McClure, R.S.

J. Am. Chem. Soc. !2.iJ., 65, 1060-3.

PREPARED BY:

H. Miyamoto

NH.NOs concn
mmol kg- 1

0.1018
0.1018

0.0501
0.1020

The dissociation constant, Kd, for

total NHs concn
mmol kg- 1

0.126
0.194
0.842
4.10
8.23

AgIOs solubility
mmol kg-1

0.225
0.239
0.343
1.302
2.59

Ag(NHs)+ .. Ag+ + NHs

was calculated by the authors who reported Kd .. 4 X 10-5 mol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
For complete details on calculation of Kn and
experimental techniques, see the compilation by Derr
and Vosburgh for the following system.

AgIOs-Ni(NOsh-NH.NOs-NHs-water

SOURCE AND PURITY OF MATERIALS:
Complete details given in the compilation by Derr and
Vosburgh cited at left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver iodate; AgIOs; [7783-97-3) Mottola, A.
(2) Ammonium nitrate; NH.NOs; [6484-52-2)
(3) Aqueous ammonia; NHs (aq); [7664-41-7) Chlmlca (Milan). ill2., 4, 422-7.
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concns of NHs and NH.NOs
T/K .. 298 E.M. Woolley

EXPERIMENTAL DATA:

concentration of NH.NOs/mol dm-s 0 0 0 0.730

NHs concentration/mol dm-s 0.418 0.240 0.192 0.204

AgIOs solubility/mol dm-S 0.1367 0.0769 0.0612 0.0769a

aCalcd by compiler from the volume of solution given and the mass of AgCI weighed.

AUXILIARY INFORMATION

For complete details, see compilation of this author's study of the following 5-component system:

AgIOs-Ni(NOsh-NH.NOs-NHs-water
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Renier, J.J.; Martin, D.S.
(2) Lithium perchlorate: LiCIO.; [7791-03-9] J. Am. Chem. Soc. ~, 78, 1833-7: U.S. Atomic
(3) Lithium iodate; LilOs; [13765-03-2] Energy Comm. ISC-688, J.2ll, 1-43.
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of LilOs and LiCIO.
T/K .. 298.2, 308.2 and 323.2 H. Miyamoto

EXPERIMENTAL DATA:
The solubility, S, of AgIOs in LilOs solutions is given in the table below.

lOeS [IOS-]Iol 10eScalcd
t/OC mol dm-s mol dm-S y±b -1/21og Kloc (eq. [8])

25.0 37.0- 0.000722 0.968 3.80 45.2
18.1- 0.00187 0.951 3.76 18.2
7.03 0.00421 0.933 3.79 8.46
6.85- 0.00493 0.928 3.77 7.34
4.29- 0.0101 0.903 3.72 3.86
3.30 0.QII0 0.899 3.77 3.59
3.05 0.0151 0.807 3.72 2.73
2.12 0.0249 0.863 3.70 1.84
1.13 0.0353 0.845 3.77 1.43
1.11 0.0848 0.795 3.61 1.00
0.978 0.1023 0.782 3.61 0.865
0.993 0.1180 0.776 3.58 0.845
0.835 0.1540 0.761 3.57 0.849
0.915 0.2042 0.747 3.49 0.892
1.04 0.2580 0.733 3.43 0.975

35.0 87.5 0.000693 0.970 3.62 99.7
28.0 0.00272 0.943 3.59 27.2
15.1 0.00435 0.932 3.62 17.5
8.66- 0.00780 0.914 3.63 10.4
7.68 0.0114 0.900 3.58 7.58
4.09 0.0266 0.860 3.55 3.80
2.71 0.0398 0.837 3.56 2.90
2.46 0.0520 0.821 3.54 2.48
1.99 0.0836 0.795 3.49 1.99
1.73 0.1203 0.782 3.49 1.88
1.89 0.1068 0.781 3.46 1.86
1.69 0.1279 0.771 3.44 1.81
1.80 0.1682 0.757 3.38 1.80
1.74 0.2292 0.740 3.33 1.91
1.66 0.2523 0.737 3.32 1.96
1.97 0.2700 0.732 3.28 2.01

50.0 217 0.00914 0.966 3.37 206
65.6 0.00283 0.942 3.40 70.9
23.0- 0.00800 0.911 3.40 27.8
19.9- 0.0109 0.899 3.38 21.5
13.7 0.0177 0.880 3.37 14.4
7.26 0.0395 0.837 3.35 8.15
3.64 0.1008 0.783 3.33 5.12
4.05 0.1317 0.770 3.25 4.75
4.24 0.1580 0.760 3.21 4.62
4.34 0.2660 0.732 3.11 4.70

-These values were obtained with silver of specific activity of 1.98 x 106 counts/min mg. All other values were
obtained with silver of specific activity of 2.89 x 106 counts/min mg.
bThese values are mean ionic activity coefficients for singly charged ions obtained by interpolation from the
table of y± values presented by Crouthamel and Martin (I).
cFrom Kia" S[IOS-!toly±2.

continued.......
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver iodate; AgIOs; [7783-97-3) Renier, J.J.; Martin, D.S.
(2) Lithium perchlorate: LiCI04; [7791-03-9) J. Am. Chem. Soc. llli, 7B, 1833-7: U.S. Atomic
(3) Lithium iodate; LilOs; [13765-03-2) Enersy Comm. ISC-6BB,~, 1-43.
(4) Water; H20; [7732-18-5)

EXPERIMENTAL DATA: (continued......)
The solubility, S, of AgIOs in aqueous LilOs + LiCI04 solutions of constant ionic strength. 1.00 mol dm-S is
given in the table below.

106S [IOS-)lol 106Scalcd

tlOC mol dm-s mol dm-s (eq. [8])

25.0 90.2 0.000940 89.5
35.4 0.00248 34.0
14.5 0.00540 15.6
9.05 0.0103 8.30
1.96 0.0501 1.93
1.68 0.0634 1.60
1.38 0.1001 1.21
0.885 0.2000 1.04
1.04 0.298 1.13
1.14 0.400 1.31
1.33 0.492 1.49
1.44 0.596 1.71
2.27 0.699 1.94
2.48 0.754 2.06
2.30 0.998 2.63

35.0 198 0.000900 193
64.3 0.00265 66.1
34.4 0.00544 32.4
15.9 0.0110 16.3
6.52 0.0263 7.13
4.65 0.0400 4.93
4.15 0.0505 4.06
3.30 0.0659 3.33
2.58 0.101 2.56
2.52 0.200 2.14
2.43 0.305 2.28
2.21 0.404 2.57
2.50 0.501 2.81
3.67 0.605 3.29
4.19 0.707 3.78
3.48 0.772 3.95

50.0 409 0.00107 400
146 0.00285 151
71.5 0.00583 74.7
40.1 0.0110 40.4
18.3 0.0253 18.6
11.3 0.0414 12.1
9.72 0.0515 10.2
7.95 0.0694 8.22
6.21 0.1030 6.22
5.31 0.207 5.12
6.35 0.322 5.21
5.73 0.412 5.56
5.96 0.507 6.05
7.30 0.745 7.49
8.35 0.800 7.84
7.34 0.810 7.91
8.96 0.998 9.16

continued.......
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COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3]
(2) Lithium perchlorate: LiCI04; [7791-03-9]
(3) Lithium iodate; LilOs; [13765-03-2]
(4) Water; H20; [7732-18-5]

COMMENTS AND/OR ADDITIONAL DATA:

ORIGINAL MEASUREMENTS:
Renier, J.J.; Martin, D.S.
J. Am. Chem. Soc. ~, 78, 1833-7: U.S. Atomic
Energy Comm. ISC-688, .l2ll, 1-43.

(continued......)

The saturated solutions are satisfactorily described in terms of the following equilibria:

AgIOs(s) .. Ag+ + 10s-

Ag+ + 10s- .. AgIOs(sln)

Ag+ + 210s- .. Ag(IOsh-

K.o .. [Ag+][IOs-]

Ih .. [AgIOs(sln)]/[Ag+][IOs-]

132 .. [Ag(IOsh-]/[Ag+][IOs-]2

[I]

[2]

[3]

The thermodynamic equilibrium constants are defined by

The total solubility of silver iodate is

S .. [Ag+ + [AgIOs(sln» + [Ag(IOsk]

[4]

[5]

[6]

[7]

Substituting the equilibrium constants, eq. £7] becomes

[8]

Assuming [IOS-]Iol .. [IOs-] in the LilOs solutions, eq. [8] can now be written as

[9]

Plotting the left hand side of eq. [9] against [IOs-]1/2 gives an intercept of log(K.oO)1/2.

For the sOlubility of AgIOs in the solutions of constant ionic strength of 1.00 mol dm-S, the total solubility is
treated similarly to eq. [9], but in the following form:

[10]

The solubility product K.o is obtained from eq. [10] by the plot described above. In these LilOs + LiClO.
solutions, the formation constants were obtained from a least squares treatment of eq. [11] (obtained from eq. [8]
above).

[11]

Values of the solubility products and formation constants obtained from eqs. [9]-[11] are given below. The ±
values represent "probable errors."

108K.oO 107K.o 107131K.o 106132K.O

(eq. [9]) (eq. [10]) (eq. [11]) (eq. [II])
t/oe mol2 dm-6 mol-1 dms mol-2 dm6

25.0 3.0 ± 0.15 0.84 ± 0.02 1.3 ± 0.8 2.42 ± 0.16

35.0 6.3 ± 0.3 1.74 ± 0.04 4.1 ± 1.2 4.29 ± 0.28

50.0 17.4 ± 1.0 4.26 ± 0.10 15.8 ± 1.8 7.16 ± 0.33

The authors also estimate that AH10 .. 5.14 ± 4.54 kcal mol-1 for equilibrium [2] above, and AH20 .. -5.20 ± for
equilibrium [3].

continued.......
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COMPONENTS:

(I) Silver iodate; AgI03; [7783-97-3]
(2) Lithium perchlorate: LiCI04: [7791-03-9]
(3) Lithium iodate; Lil03; [13765-03-2]
(4) Water; H20; [7732-18-5]

continued........

Silver Iodate

ORIGINAL MEASUREMENTS:

Renier, 1.1.; Martin, D.S.
J. Am. Chem. Soc. J.2i2, 78, 1833-7: U.S. Atomic
Energy Comm. ISC-688, .l2ii, 1-43.

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

110Ag was obtained from Oak Ridge National
Laboratory. The irradiated Ag had been dissolved in
1.4 ml of 2 mol dm-S HNOs, and the radiochemical
purity was in excess of 98 %. Stock solutions
containing silver of a definite specific activity were
prepared by adding aliquots of the original solution to
dilute nitric acid solutions containing inactive AgN03.
The solutions were scavenged with Fe(OH)3 and
evaporated to dryness with an excess of HNOs. The
tagged silver nitrate was then precipitated as AgCI,
filtered and dissolved in concentrated ammonia solu­
tion. The silver was then electroplated on a platinum
gauze cathode, and the entire purification cycle was
repeated. The silver was then dissolved in nitric acid,
and tagged AgIOs prepared by mixing this purified
AgNOs solution with aqueous LilOs.

Isothermal method. Excess tagged AgIOs and the LilOs prepared by mixing aqueous solutions of Li2COs
various LilOs or LilOs + LiCI04 solutions placed in and HIOs. Carbon dioxide was driven off by heating,
flasks which were sealed with paraffin wax, placed in a and the precipitate recrystallized, filtered, washed and
constant temperature bath, and continuously agitated. dried at 1200C for 24 hours. LiCI04 was reagent grade
Mixtures were allowed to equilibrate for one week. (G.F. Smith Chern. Co.).
The filtering apparatus, brought to the equilibrium

temperature, was inserted into the flask and pressure
applied until a suitable amount of clear liquid filtrate
was obtained for analyses. The total concentration of
iodate was determined by iodometric titration. The
solubility of silver iodate was determined by a
radioassay technique for 110Ag.

ESTIMATED ERROR:

Soly: nothing specified, but "probable errors" in
equilibrium constants given in the table on the
previous page.

Temp: precision ± 0.1 K.

REFERENCES:

I. Crouthamel, C.E.; Martin, D.S. J. Am. Chem. Soc•

.l.2ll, 73, 569.



COMPONENTS:
(I) Silver iodate; AgIOa; [7783-97-3)
(2) Sodium chloride; NaCI; [7647-14-5)
(3) Sodium nitrate; NaNOa; [7631-99-4]
(4) Sulfuric acid; H2S04; [7664-93-9]
(5) Water; H20; [7732-18-5]

Silver Iodate

ORIGINAL MEASUREMENTS:
Erdey, L.; Banyai, E.; Szabadvary, F.

Acta Chlm. Acad. Sci. Hung• .l22.l, 26, 211-8.

207

VARIABLES:
Concentrations of NaCI and H2S04: concn of NaNOa
fixed at - 0.2 % (mass % 7).
T/K .. 298

PREPARED BY:

E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:
AgIOs was equilibrated with H2S04 solutions containing a fixed amount of NaNOs (approximately 0.2 %) and
the indicated amounts of NaCI.

o

0.005

0.05

0.5

[NaClltot 105[CI-)m... [IOs-)tot lQ5[Ag+) 108Klob
mol dm-s mol dm-S mol dm-s mol dm-S mol2 dm-6

0.020000 11.4 0.019888 0.2 4
0.010000 5.8 0.009946 0.4 4
0.004000 2.4 0.003986 1.0 4.0
0.002000 1.2 0.002002 1.4 2.8
0.001000 0.9 0.001003 4.2 4.2

0.020000 11.7 0.019887 0.4 8
0.010000 5.4 0.009953 0.7 7
0.004000 2.2 0.003990 1.2 4.8

0.020000 7.4 0.019931 0.5 10
0.010000 3.8 0.009970 0.8 8
0.004000 0.9 0.004003 1.2 5

0.020000 2.8 0.019982 1.0 20
0.010000 2.3 0.009990 1.3 13
0.004000 0.7 0.004034 4.1 16

aAssumed by the compilers to be one half the original values of n (normality).
bCalculated by the compilers from Klo .. [Ag+)[IOs-ltot: i.e. assuming other complexes such as HIOs do not form.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

An excess of AgIOs tagged with 110Ag and 0.1 mol
dm-S NaCI solution tagged with s6CI were added to
vials. The volume was adjusted to SO cma with
distilled water. One cmS of 10 % (by mass 7) NaNOs
solution was added, and the mixtures equilibrated in a
shaking thermostat, with intermittent vigorous agita­
tion, for 2 to 3 hours. Equilibrated solutions were
centrifuged and the liquid was counted with a liquid
scintillation counting apparatus. Standards for radioac­
tive comparison were made from the same tagged
AgIOs and NaCI samples that were used in the
experiments.

SOURCE AND PURITY OF MATERIALS:

Tagged AgIOa was prepared by mixing AgNOa and
KIOa solutions and washing the precipitate with
distilled water. No further details given.

ESTIMATED ERROR:

Nothing specified.



208 Silver Iodate

COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3] Deer, P.F.; Stockdale, R.M.; Vosburgh, W.C.

(2) Potassium nitrate; KNOs; [7757-79-1]
(3) Aqueous ammonia; NHs (aq); [7664-41-7] J. Am. Chern. Soc. !.2.i!., 63, 2670-4.

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

VARIABLES: PREPARED BY:
Concentrations of NHs and KNOs
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
total NHs concn KNOs concn solubility· density ionic strength 108Klb

mol kg- l mol kg- l mmol kg- l kg dm-s mol dm-s mol2 dm-6

0.03619 0.0403 11.48 1.001 0.0524 5.99
0.01245 0.0998 4.049 1.003 0.1042 5.83

0.03628 0.1424 12.12 1.007 0.1 55 I 5.94

-Solubilities determined by analyses of total iodate concentration.
bFor definition of KI' see reference below.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details on the definition and computation of Reagent grade KNOs was recrystallized and dried at
KI and all experimental information given in the Hoac. For additional details, see the compilation of
compilation of these authors' study of the following the system given on the left.
system:

AgIOs-NHs(aq)-water

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Derr, P.F.; Stockdale, R.M.; Vosburgh, W.C.
(2) Ammonium nitrate; NH4NOS; [6484-52-2]
(3) Aqueous ammonia; NHs (aq); [7664-41-7] J. Am. Chern. Soc. !.2.i!., 63, 2670-4.
(4) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concentrations of NHs and NH4NOs
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
total NHs concn NHsNOs concn solubility· density ionic strength 108Klb

mol kg- l mol kg- l mmol kg- l kg dm-s mol dm-s mol2 dm-6

0.03677 0.0099 11.54 0.999 0.0214 6.17
0.03599 0.0102 IU5 0.998 0.0215 6.05
0.01277 0.0200 4.002 0.997 0.0240 6.18
0.01403 0.0503 4.515 0.998 0.0548 6.17

0.03615 0.0694 11.87 1.001 0.0813 6.01
0.01347 0.1301 4.544 1.001 0.1346 6.02
0.03626 0.1241 12.20 1.002 0.1363 6.03

-See footnotes a and b above.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Complete details on the definition and computation of Reagent grade NH4NOS was recrystallized and dried at
KI and all experimental information given in the Hoac. For additional details, see the compilation of
compilation of these authors' study of the following the system given on the left.
system:

AgIOs-NHs(aq)-water



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3)
(2) Magnesium nitrate; Mg(NOsh; [10377-60-3)
(3) Ammonium nitrate; NH4NOs; [6484-52-2)
(4) Aqueous ammonia; NHs (aq); [7664-41-7)
(5) Water; H20; [7732-18-5)

VARIABLES:
Concns of NHs, NH4NOs and Mg(NOsh
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr, P.F.; Vosburgh, W.C.

J. Am. Chern. Soc. l.2!l, 65, 2408-11.

PREPARED BY:

H. Miyamoto and E.M. Woolley

209

NH4NOS concn total NHs concn total Mg(NOsh concn AgIOs solubility
mmol kg-I mmol kg-I mmol kg- 1 mmol kg-I

3.89 3.561 1.005 1.165
7.94 8.09 4.028 2.780
4.00 16.17 4.028 5.52

Only the monammine complex Mg(NHs)++ was assumed to form, and the equilibrium constant for the
dissociation of this complex, K1, is "in the vicinity of unity." Actual calculations based on known equilibrium
constants for dissociation of Ag(NH3)+, Ag(NHsh+ and AgIOs(sln) along with material balance equations gives
K1 .. 1.2, 1.6 and 1.2 mol kg-I, respectively, for the above three measured solubilities.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
For complete details on calculation of Kn and
experimental techniques, see the compilation by Derr
and Vosburgh for the following system.

AgIOs-Ni(NOs)2-NH4NOs-NHs-water

SOURCE AND PURITY OF MATERIALS:
AR grade Mg(NOsh used to prep a stock sin which
was analyzed with 8-hydroxyquinoline. Additional
details given in the compilation of Derr and Vosburgh's
study cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3) Mottola, A.
(2) Magnesium sulfate; MgS04; [7487-88-9)
(3) Ammonium sulfate; (NH4hS04; [7783-20-2) Chlmlca (MlIan). ~, 4, 422-7.
(4) Aqueous ammonia; NHs (aq); [7664-41-7)
(5) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concn of NHs at fixed concns of MgS04 and

(NH4hS04 E.M. Woolley and H. Miyamoto
T/K .. 298

EXPERIMENTAL DATA:

concentration of MgS04/mol dm-s 0.125 0.125 0.125

concentration of (NH4hS04/mol dm-s 0.125 0.125 0.125

total NHs concentration/mol dm-s 0.251 0.167 0.0836
AgIOs solubility/mol dm-S 0.0923 0.0576 0.0310

AUXILIARY INFORMATION

For complete details, see compilation of this author's study of the following 5-component system:

AgIOs-Ni(NOsh-NH4NOs-NHs-water
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COMPONENTS:
(1) Silver iodate; AgI03; [7783-97-3]
(2) Nickel nitrate; Ni(N03h; [13138-45-9]
(3) Ammonium nitrate; NH4N03; [6484-52-2]
(4) Aqueous ammonia; NH3 (aq); [7664-41-7]
(5) Water; H20; [7732-18-5]

VARIABLES:
Concns of NH3' NH4N03 and Ni(N03)2
T/K =298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Mottola, A.

Chlmlca (Milan) .l.2i2, 4, 422-7.

PREPARED BY:

H. Miyamoto

concentration of Ni(N03h/mol dm-3

concentration of NH4N03/mol dm-3

total NH3 concentration/mol dm-3

silver iodate solubility/mol dm-3

0.278

0.215

1.777

0.2445

0.1 71

0.763

0.505

0.0481

0.340

0.763

1.446

0.0442

METHOD/APPARATUS/PROCEDURE:

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:

AgI03 crystals and a volume of NH4N03 solution
containing Ni(N03h were placed in a bottle, and the
ammonia solution added dropwise into the bottle from
a burette. The dropping of ammonia was stopped at
the point of disappearence of the solid AgI03. A
portion of this solution and excess AgI03 were placed
in smaller rubber-stoppered flasks. These flasks were
shaken in a thermostat for 2 h. For determination of
total silver concentration, the sample solution was
precipitated with NH4CI and the AgCI precipitate
collected in a Gooch crucible, dried at 1000C, and
weighed.

AgI03 prepared by mixing dilute solutions of AgN03
and KI03. No other details given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3]
(2) Nickel nitrate; Ni(N03h; [13138-45-9]
(3) Ammonium nitrate; NH4N03; [6484-52-2]
(4) Aqueous ammonia; NH3 (aq); [7664-41-7]
(5) Water; H20; [7732-18-5]

VARIABLES:
Concns of NH3. NH4NOS and Ni(N03h
T/K =298

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr. P.F.; Vosburgh. W.C.

J. Am. Chern. Soc. illl, 65, 2408-11.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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EXPERIMENTAL DATA:

NH4NOS concn total NH3 concn total Ni(N03h concn AgI03 solubility
mmol kg- 1 mmol kg-1 mmol kg-1 mmol kg- 1

116.1 5.28 9.97 0.806
105.4 7.83 9.96 1.175
107.7 10.41 9.97 1.597
102.5 15.69 9.96 2.511
70.5 21.00 9.96 3.591

100.9 21.13 9.96 3.643
100.9 21.19 9.96 3.684
101.1 41.77 19.98 5.525
101.0 31.27 9.96 5.956
101.1 41.69 9.97 8.565
101.1 42.73 9.97 8.822
101.2 53.15 9.98 9.78"
109.7 64.50 9.97 14.29
110.6 71.1 9.98 16.17
107.5 96.5 9.98 23.34
115.7 128.2 20.00 25.60
104.6 128.1 9.99 32:91

" This solution also contained 0.01014 mol kg- 1 KI03.
continued.......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solutions prepared by dilution of stock Ni(N03h
solution. stock NH3 solution, a weighed quantity of
NH4N03• and excess AgI03. Remaining procedure as
in (I). 200 cm3 aliquots of equilibrated solutions
removed by forcing the solution through a filter and
into a pipet by air pressure to avoid loss of NH3. The
aliquots were delivered into excess standardized 0.1 mol
dm-3 HCI, and the excess HCI titrated with
standardized 0.1 mol dm-3 NaOH using methyl red
indicator. The iodate content was determined iodomet­
rically by titration with 0.01 mol dm-s thiosulfate
solution.

SOURCE AND PURITY OF MATERIALS:
AgI03 prepared by slow addition of AgN03 and KI03
solutions to water. After digestion on a hot plate for
24 h, the precipitate was washed and dried in air.
Analysis after drying at 1100C agreed with the
stoichiometry. Analytical reagent grade Ni(N03h stock
solution analyzed with dimethylglyoxime. Reagent
grade NH4N03 dried in a vacuum desiccator. Ammo­
nia solutions were prepared by dilution.

ESTIMATED ERROR:

Soly: reproducibility less than 0.2 %.
Temp: not specified.

REFERENCES:
I. Derr, P.F.; Stockdale, R.M.; Vosburgh. W.C. J. Am.

Chern. Soc. l.2.il, 63, 2670.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]
(2) Nickel nitrate; Ni(NOsh; [13138-45-9]
(3) Ammonium nitrate; NH4NOS; [6484-52-2]
(4) Aqueous ammonia; NHs (aq); [7664-41-7]
(5) Water; H20; [7732-18-5]

EXPERIMENTAL DATA: (continued......)

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr, P.F.; Vosburgh. W.C.

J. Am. Chern. Soc. ~. 65, 2408-11.

Equilibrium constants, K n• for reactions of the type

were calculated from material balance equations, and from equilibrium constants for formation of Ag(NHs)+,
Ag(NHsh+, NiOH+. and AgIOs(sln). The following values of Kn were given.

n K n Imol kg- 1

1 0.0016
2 0.009
3 0.022
4 0.05b

5 0.07b

6 c

bThese values were "assumed" in order to give satisfactory constancy in Kit K 2• and Ks.

cNi(NHs)G++ not formed in large enough amounts to allow estimation of KG.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3] Mottola, A.
(2) Copper sulfate; CUS04; [7758-98-7]
(3) Ammonium nitrate; NH4NOs; [6484-52-2] Chlmlca (Milan) ~, 4, 422-7.

(4) Aqueous ammonia; NHs (aq); [7664-41-7]
(5) Water; H20; [7732-18-5]

VARIABLES: PREPARED BY:
Concns of NHs, NH4NOs and CUS04
T/K =298 H. Miyamoto and E.M. Wool1ey

EXPERIMENTAL DATA:

concentration of CuS04/mol dm-S 0.100 0.0625 0.125 0.0637
concentration of NH4NOs/mol dm-s 0 0 0.730 0.730
total NHs concentration/mol dm-s 0.432 0.347 0.540 0.347
AgIOs solubility/mol dm-s 0.0755 0.073 0.0374 0.0460

AUXILIARY INFORMATION

For complete details, see compilation of this author's study of the following 5-component system:

AgIOs-Ni(NOsh-NH4NOs-NHs-water

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Mottola, A.
(2) Zinc sulfate; ZnS04; [7733-02-0]
(3) Ammonium nitrate; NH4NOS; [6484-52-2] Chlmlca (Milan) ~, 4, 422-7.
(4) Aqueous ammonia; NHs (aq); [7664-41-7]

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

VARIABLES: PREPARED BY:
Concns of NHs and ZnS04 at fixed NH4NOS concn
T/K =298 E.M. Woolley and H. Miyamoto

EXPERIMENTAL DATA:

concentration of ZnS04/mol dm-s 0.125 0.0625 0.Q313

concentration of NH4NOs/mol dm-s 0.734 0.734 0.734

total NHs concentration/mol dm-s 0.627 0.293 0.1 5I5
AgIOs solubility/mol dm-s 0.0640 0.0362 0.0206

AUXILIARY INFORMATION

For complete details, see compilation of this author's study of the following 5-component system:

AgIOs-Ni(NOs)2-NH4NOs-NHs-water
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COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3)
(2) Cadmium nitrate; Cd(NOs):; [10325-94-7]
(3) Ammonium nitrate; NH.NOs; [6484-52-2]
(4) Aqueous ammonia; NHs (aq); [7664-41-7)
(5) Water; H20; [7732-18-5]

VARIABLES:
Conens of NHs and NH.NOs
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Derr, P.F.; Vosburgh, W.C.

J. Am. Chern. Soc. ~, 65, 2408-11.

PREPARED BY:

H. Miyamoto and E.M. Woolley

NH.NOs eonen total NHs eoncn total Cd(NOsh concn AgIOs solubility
mmol kg-1 mmol kg-1 mmol kg- 1 mmol kg-1

99.6 5.34 10.32 0.9185
104.3 7.95 10.32 1.370
107.3 10.55 10.32 1.847
97.3 20.87 10.32 3.942

Total NHs > 0.2 mol dm-S led to a change in the solid phase. Equilibrium constants, Kn, for

calculated from materials balance equations (see below). Reported values in mol kg- l units are K l =0.0027,
K2 .. 0.010, and Ks .. 0.025 (values of K2 and Ks assumed in order to obtain constancy in Kl).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
For complete details on calculation of Kn and
experimental techniques, see the compilation by Derr
and Vosburgh for the following system.

AgIOs-Ni(NOs)2-NH.NOs-NHs-water

SOURCE AND PURITY OF MATERIALS:
AR grade Cd(NOs)2 used to prep stock sin which was
analyzed by evapn with excess H2SO. and weighing the
CdSO.. Additional details given in the compilation of
Derr and Vosburgh's study cited on the left.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver iodate; AgIOs; [7783-97-3) Mottola, A.
(2) Cadmium sulfate; CdSO.; [10124-36-4)
(3) Aqueous ammonia; NHs (aq); [7664-41-7] Chlmlea (Milan). l.2!2, 4, 422-7.
(4) Water; H20; [7732-18-5)

VARIABLES: PREPARED BY:
Concns of NHs and CdSO.
T/K .. 298 E.M. Woolley

EXPERIMENTAL DATA:

concentration of CdSO.a/mol dm-s 0.164 0.125 0.0566

total NHs concentration/mol dm-S 1.343 1.20 0.712

AgIOs solubility/mol dm-s 0.201 0.1028 0.1365

aThe author did not explicity state that CdSO. was the salt used.

AUXILIARY INFORMATION

For complete details, see compilation of this author's study of the following 5-component system:

AgIOs-Ni(N03):-NH.N03-NH3-water



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3)
(2) Sodium hydroxide; NaOH; [1310-73-2)
(3) Glycine; C2H5N02; [56-40-6)
(4) Water; H20; [7732-18-5)

VARIABLES:
Concentrations of NaOH and glycine
T/K co 298.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Monk, C.B.

Trans. Faraday Soc. l.2ll, 46, 292-7.

PREPARED BY:

H. Miyamoto and E.M. Woolley
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total glycine concn
mol dm-S

o
0.01001
0.02244
0.04252

total NaOH concn
mol dm-s

o
0.00213
0.02104
0.04286

solubility
mol dm-s

1.78 X 10-4a

6.53 X 10-4
5.45 X 10-s

10.23 X 10-s

aBased on the solubility in pure water, the author reported the solubility product K.o as -log K.o .. 7.5089
(based on mol dm-S units). The solubility product was calculated from K.o co [Ag+)[IOs-)y±2 where the activity
coefficient was calculated from eq. [I) below.

log y±2 .. -ll/2/{1 + Il/2} - 0.21 [ I)

where I is the ionic strength (note that the author did not include the Debye-HUckel constant A in eq. [I) (see
also ref. (I».

Values of K2 .. [Ag(C2H5N02»)[C2H4N02-J/[Ag(C2H4N02h") were determined from the experimental solubility
data, and the final value of K2 was given as 4.1 x 10-4 mol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The saturating column method was used where the
basic glycine solution was passed through a column
containing AgIOs. The iodate estimations were made
by addition of excess solid KI to about 25 ems of the
saturated solution followed by a large addition of acid.
The solution was then titrated with standard thiosulfate

solution to a starch endpoint.

SOURCE AND PURITY OF MATERIALS:

AgIOs crystals were formed by the slow addition of
dilute solutions of KIOs and AgNOs to a large volume
of hot water. The product was washed. dissolved in a
minimun quantity of dilute NH40H, and evaporated to
dryness on a water bath. The granular crystals were
washed with dil HNOs and water. A.R. grade glycine
was dried in a vacuum oven at 900C for several hours.

ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 0.02 K.

REFERENCES:

I. Monk, C.B. Trans. Faraday Soc. l.2ll. 47, 285.
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COMPONENTS,;
(I) Silver iodate; AglOs; [7783-97-3]
(2) Sodium hydroxide; NaOH; [1310-73-2]
(3) DL-Alanine; CSH7NOS; [302-72-7]

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

VARIABLES:
Concentrations of NaOH and alanine
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:

Monk, C.B.

Trans. Faraday Soc• .!ill, 46, 292-7.

PREPARED BY:

H. Miyamoto and E.M. Woolley

total alanine concn
mol dm-s

o
0.01007
0.01792
0.02742

total NaOH concn
mol dm-s

o
0.00397
0.01512
0.02742

solubility
mol dm-S

1.78 X 10-4a

1.306 X 10-S

4.75 X 10-S
8.38 X 10-S

aBased on the solubility in pure water, the author reported the solubility product Klo as -log Klo .. 7.5089
(based on mol dm-S units). The solubility product was calculated from Klo .. [Ag+][IOs-]y±2 where the activity

coefficient was calculated from eq. [I] below.

log y±2 .. -ll/2/{1 + 1l/2} - 0.21 [I]

where I is the ionic strength (note that the author did not include the Debye-HUckel constant A in eq. [I] (see
also ref. (l)).

Values of K2 .. [Ag(CsHaN02)][CsHaN02-]/[Ag(CsHaN02h"] were determined from the experimental solubility

data, and the final value for K2 was given as 2.5 x 10-4 mol dm-s.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The saturating column method was used where the
basic alanine solution was passed through a column

containing AgIOs. The iodate estimations were made
by addition of excess solid KI to about 25 cms of the

saturated solution followed by a large addition of acid.
The solution was then titrated with standard thiosulfate
solution to a starch endpoint.

SOURCE AND PURITY OF MATERIALS:

AglOs crystals were formed by the slow addition of
dilute solutions of KIOs and AgNOs to a large volume

of hot water. The product was washed, dissolved in a
minimun quantity of dilute NH40H, and evaporated to

dryness on a water bath. The granular crystals were

washed with dil HNOs and water. Laboratory reagent
grade alanine was recystallized from aqueous alcohol,

and dried in a vacuum oven at 900C for several hours.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.02 K.

REFERENCES:

1. Monk, C.B. Trans. Faraday Soc. J.2ll, 47, 285.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Perchloric acid; HCIO,: [7601-90-3]

Silver Iodate

ORIGINAL MEASUREMENTS:
Ramette, R.W.

J. Chern. Eog. Data l2ll. 17, 195-6.
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(3) Deuterum oxide (water-d2); D20; [7789-20-0]

VARIABLES:

T/K .. 278 to 323

PREPARED BY:

G. Jancso, E.M. Woolley and M. Salomon

EXPERIMENTAL DATA:

All solubilities (S) determined in solutions containing I x 10-' mol dm-s HCIO,.
solubility

t/0C 10smoi dm-s -log Klo&

5
IS
25
35
50.3

0.608
0.953
1.411
2.06
3.45

8.45
8.05
7.72
7.39
6.95

& Klo .. S2y±2 using the relation log y± • AII/( I + II) where the ionic strength is I .. S + 0.000 I. These Klo data
were fitted by least squares to the following smoothing equation.

log Klo .. 8.8255 - 0.010970(T/K) - 3955.2/(T/K)

Based on this smoothing equation, the following thermodynamic quantities were calculated.

AG AH AS ACp

t/oC kcal mol-1 kcal mol-1 cal mol-1 K-1 cal mol-1 K-1

0 10.812 14.365 12.96 -27
25 10.520 13.635 10.45 -30
50 10.290 12.856 7945 -32

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A column 3 cm high in a 4-mm i.d. tube was prepared
from 4 g AgIOs crystals labeled with Agll0. This
column was jacketed with a larger tube carrying circu­
lating water from a constant temperature bath. A
solution of 0.0001 mol dm-s HCIO, in D20 was forced
through the column, and a test tube was used to collect
about I gram of saturated solution which was then
weighed and counted. Background was about 200 cpm,
and samples for analyses were counted to give 105 to

106 total counts. The analyses were carried out on a
weight basis, and conversion to volume units made by

use of literature densities (I) for pure D20.
Thermometers checked against NBS calibrated ther­
mometers. All volumetric glassware was calibrated.
Standards for gamma counting were taken by weight
from stock solutions prepd by weighing dried samples
of the radioactive ppt followed by dissolving in NaCN
solution. Counting times (10-100 min) were accurate
to ± 0.1 seconds. Authors state that repeated solubility

determinations at each temperature gave assurance of
reproducibility. but numerical information not given.

SOURCE AND PURITY OF MATERIALS:
Crystalline AgIOs prepared by pptn from the following
solutions: AgNOs labeled with Agll0, NH,OH, KIOs•
and 2-hydroxyethylacetate. This mixture was allowed
to stand for 2 weeks, the AgIOs redissolved in aq NHs•
and pptd with addn of HCIO,. All chemicals were
A.R. grade. and D20 of purity greater than 99.5 % was
used as received from the Liquid Carbonic Divsion of
General Dynamics Corporation.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy probably ± 0.1 K (compilers).

REFERENCES:

I. Chang. T.; Chien, J. J. Am. Chern. Soc. l.2!I.. 63,
1709.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs; [7783-97-3) Miyamoto, H.; Watanabe. Y.

(2) 2-Methoxyethanol; CSHS0 2; [109-86-4] Nippon Kagaku Zasshl !2lQ. 91, 499-500.

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

VARIABLES: PREPARED BY:
Solvent composition
T/K =298.15 and 308.15 H. Miyamoto

EXPERIMENTAL DATA:
2-methoxyethanol content solubility

t/OC mass % mole %b 10Smoi dm-s

25 O. O. 0.192
5.090 1.254 0.148
9.988 2.560 0.123

20.697 5.819 0.085
30.150 9.271 0.060
49.739 18.982 0.024
69.705 35.263 0.008
89.707 67.356 0.001

100. 100. 0

35 O. O. 0.266
5.374 1.327 0.214

12.279 3.208 0.166
20.122 5.628 0.125
30.056 9.234 0.084
49.596 18.894 0.Q35
69.741 35.302 0.010
89.901 67.820 0.001

100. 100. 0

aCalculated by the compiler.

AUXILIARY INFORMATION

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

Excess AgIOs and solvent mixtures were placed in AgIOs prepared by addition of dilute solutions of
glass-stoppered bottles and rotated in a thermostat at AgNOs and KIOs to a large volume of a dilute KNOs
the desired temperature for 48 hours. After the excess solution. This solution was then heated to boiling.
solid had settled, aliquots of the saturated solutions The precipitate was washed and dried under reduced
were withdrawn and were analyzed for iodate by pressure.
iodometric titration

2-Methoxyethanol was distilled twice.

All Chemicals were from Wako Co., and were
guaranteed reagents.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3]
(2) 1,2,3-Propanetriol (glycerol); C~H802;

[123-91-1]
(3) Water; H20; [7732-18-5]

ORIGINAL MEASUREMENTS:
Dash, U.N.; Das, B.B.; Biswal, U.K.; Panda, T.

Thermochlm. Acta .l2U, 89, 281-94.

PREPARED BY:VARIABLES:
Solvent composition
T/K .. 278 to 308 H. Miyamoto and U.N. Dash

eq. [1] const
103B

eq. [1] const

-A

[I]

EXPERIMENTAL DATA: No solubility data measured. K.o/moI2 dm-6 values calculated from cells with liquid
junctions. These solubility products then used to calculate K.o/moI2 kg-2 using literature density values (these
data are given in the original paper).

glycerol content glycerol content 108K.o(298 K)
mass % mol % mol2 dm-6

o 0 1.096
5 1.0 2.958 3190.0023 3174.6885

10 2.1 2.969 3018.0472 2599.209
20 4.7 3.148 3091.5334 2867.3791
30 7.7 2.958 3064.0415 2751.1164

The thermodynamic solubility products were fitted to eq. [1], and values of the constants A and B are given in
the above table (standard deviation for all smoothing eqs .. 0.1).

log K.o .. A/(T/K) + B

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubility products calculated from standard potentials
of the following type cells:

SOURCE AND PURITY OF MATERIALS:
Glycerol (BDH, AnalaR) distilled in vac. For other
details, see the AgI03-dioxane-water compilation.

Ag,AgCII KCI(c) II KI03(c) I [2]

See the compilation for the AgI03-dioxane-water sys­
tem for complete details.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Silver iodate; AgI03; [7783-97-3] Dash, U.N.; Das, B.B.; Biswal, U.K.; Panda, T.
(2) Urea; CH~N20; [57-13-6]
(3) Water; H20; [7732-18-5] Thermochlm. Acta .l2.a2., 91, 329·36.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 278 to 308 H. Miyamoto and U.N. Dash

EXPERIMENTAL DATA: No solubility data measured. K.o/moI2 dm-6 values calculated from cells with liquid
junctions. These solubility products then used to calculate K.o/moI2 kg-2 using literature density values (these
data are given in the original paper).

urea content urea content 108K.o(298 K) eq. [I] const eq. [I] const

mass % mol % mol2 dm-6 A 10sB

0 0 1.096

11.52 3.759 10.73 -1668.9855 -1367.884

20.31 7.102 10.95 -1541.5161 -1777.5977

29.64 11.22 17.25 -1850.6464 -563.74

36.83 14.89 17.52 -1592.2064 -1410.288
The thermodynamic solubility products were fitted to eq. [1], and values of the constants A and B are given in
the above table (standard deviation for all smoothing eqs .. 0.05).

log K.o .. A/(T/K) + B [I]

AUXILIARY INFORMATION

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

Solubility products calculated from standard potentials Urea (guaranteed grade) used as received. For other

as described in the compilation for the AgIOs-dioxane- details, see the AgIOs-dioxane-water compilation.

water system.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]
(2) 1,4-Dioxane; C4HSOZ; [123-91-1]
(3) Water; H20; [7732-18-5]

Silver Iodate

ORIGINAL MEASUREMENTS:
Dash, U.N., Das, B.B.; Biswal, U.K., Panda, T.;
Purohit. N.K.; Rath, O.K.; Bhattachary. S.
Tbermocblm. Acta !.2ll, 71. 199-207.

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 278 to 298 H. Miyamoto and U.N. Dash

EXPERIMENTAL DATA: No solubility data measured. K.0/moI2 dm-e values calculated from cells with liquid
junctions. These solubility products then used to calculate K.o/moI2 kg- 2 using literature density values.

tl°C

5

10

15

20

25

dioxane composition dioxane composition 109K.0 109K.0
mass % mol % mol2 dm-e mol2 kg-2

10 2.2 3.420 3.280
20 4.9 2.951 2.803
30 8.1 1.570 1.455
40 12.0 0.789 0.728

10 2.2 6.100 5.930
20 4.9 4.052 3.858
30 8.1 2.035 1.905
40 12.0 1.091 1.006

10 2.2 10.530 10.248
20 4.9 5.551 5.310
30 8.1 2.561 2.422
40 12.0 1.411 1.318

10 2.2 17.350 17.080
20 4.9 7.408 7.148
30 8.1 3.192 3.040
40 12.0 1.839 1.733

10 2.2 27.050 26.740
20 4.9 9.754 9.493

30 8.1 3.491 3.345
40 12.0 2.338 2.206

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Solubility products calculated from standard potentials
of cells employing water-dioxane mixed solvents. The
following cells with liquid junctions were used.

Ag,AgCl1 KCI(c) II KI03(c) I [I]

Ag,AgCl1 NaCI(c). NaNOs(c) II NaNOs(c),
AgNOs(c) IAg [2]

Emf values of cell [I] obtained from ref. (I). The
solubility product of AgIOs was caculated from

III K.o " (EO(I) - EO(2»F/RT [3]

After correcting emf values for cells [I] and [2) for
liquid junction potentials using the Henderson equa­
tion, EO values obtained by extrapolation to infinite
dilution using the extended Debye-HUckel equation.
Elj varied from 0.1 to 0.3 mY for all cases.

SOURCE AND PURITY OF MATERIALS:
A.R. grade chemicals were dried and not treated any
further. Dioxane (G.R. Merck) purified by treatment
with beads of NaOH followed by refluxing for 48
hours and distillation. This product was then refluxed
over metallic Na for 6 hours. The Na-treated solvent
was redistilled just prior to use.

ESTIMATED ERROR:
Emf measurements reproducible to around ± 0.2 mY.
Temp: precision ± 0.1 K.

REFERENCES:

I. Dash, U.N.; Padhi, M.C.; Thermocblm. Acta ~,

56, 113.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3)

(2) Tetrahydrofuran; C4HsO; [109-99-9)

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

VARIABLES:
Solvent composition
T/K == 298.15

EXPERIMENTAL DATA:

ether content of solvent

mass % mol %a

Silver Iodate

IoRIGINAL MEASUREMENTS:
Miyamoto, H.

Nippon Kagaku Kalshl .!21l, 659-61

PREPARED BY:

H. Miyamoto

solubility
lOs mol dm-s
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o
5

10

15

20
25

30

o
1.3
2.7

4.2

5.9
7.7

9.7

0.192

0.146

0.109
0.077

0.051

0.031

0.019

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: ~OURCE AND PURITY OF MATERIALS:

Water-ether mixtures and excess AglOs were placed in
glass-stoppered bottles. The bottles were sealed and
rotated in a thermostat regulated at 250C. After 48
hours the concentration of AgIOs was determined
iodometrically.

AglOs was prepared by mixing solutions of AgNOs and
KIOs. The product was filtered, washed, and dried
under reduced pressure.

trhe ether tetrahydrofuran was distilled over NaOH and
then redistilled over metallic Na.
All Chemicals used were reagent grade.

ESTIMATED ERROR:

f)oly: nothing specified.
Iremp: precision ± 0.02 K.

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

(I) Silver iodate; AgIOs: [7783-97-3] Miyamoto, H.; Watanabe, Y.

(2) Ethylene carbonate; CsH40 s; [96-49-1] Nippon Kagaku Zasshll.2.Q1, 88, 36-8.

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

VARIABLES: PREPARED BY:
Solvent composition
T/K .. 298.15 and 308.15 H. Miyamoto

EXPERIMENTAL DATA:
ethylene carbonate content solubility

t/OC mass % mole %b 10Smoi dm-s

25 O. O. 0.192
5.472 1.170 0.171

10.110 2.239 0.154
19.991 4.863 0.126
30.013 8.065 0.085
39.360 11.839 0.060
50.102 17.041 0.041

60.208 23.637 0.021
79.855 44.780 0.008

35 O. O. 0.265
4.933 1.050 0.237

10.049 2.234 0.215
20.063 4.884 0.170
30.209 8.135 0.134
40.231 12.103 0.097
50.141 17.063 0,071

60.159 23.600 0.047
79.802 44.698 0.014
93.598 74.943 0.006

aCalculated by the compiler.

AUXILIARY INFORMATION

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

Excess AgIOs and solvent mixtures were placed in AgIOs prepared by addition of dilute solutions of
glass-stoppered bottles and rotated in a thermostat at AgNOs and KIOs (Wako Co., guaranteed reagent) to a
the desired temperature for 72 hours. Aft the excess large volume of a dilute KNOs solution. This solution
solid had settled, aliquots of the saturated solutions was then heated to boiling. After aging, the precipitate
were withdrawn and were analyzed for iodate by was washed and dried under reduced pressure.
iodometric titration

Ethylene carbonate (Tokyo Kasci Co., guaranteed
reagent) was distilled twice under reduced pressure.

ESTIMATED ERROR:
Soly: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3]

Silver Iodate

ORIGINAL MEASUREMENTS:

Janardhanan, S.; Kalidas, C.
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(2) Sulfinyl bis-methane (dimethyl sulfoxide); C2HeOS;

[67-68-5]
(3) Water; H20; [7732-18-5]

VARIABLES:
Solvent composition
T/K .. 303

EXPERIMENTAL DATA:

dimethyl sulfoxide content
mol fraction mass %a

Bull. Chern. Soc. Jpn. ill,Q, 53, 2363-5.

PREPARED BY:

H. Miyamoto

solubility
104 mol kg- 1

0.0

0.1
0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0

32.5
52.0

65.0
74.3

81.3

86.7

91.0

94.5

97.5

100.0

3.3

3.0
2.8

2.4

2.1

0.73

0.46

0.40

0.25

0.18
0.08

&Calculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Excess AgI03 was placed in mixtures of C2HeOS-H20
which were vigorously stirred for 24 hours. These
solutions were then transferred to a thermostat
maintained at 30 ± O.IOC. Stirring was continued for
another 24 hours after which time the equilibrated
solution and solid were separated by centrifugation.
The silver content in the saturated solutions was
determined by addition of excess standard aqueous KI,
followed by potentiometric titration with standard
aqueous AgNOs solution. No oxidation of 1- was
observed.

SOURCE AND PURITY OF MATERIALS:

AgIOs was prepared by mixing solutions of AgNOs and
KIOs. The product was first washed with water and
then with acetone and then dried in vacuum at 70 ­
800C for several hours. The purity of the salt was
checked by determination of silver content.

Dimethyl sulfoxide (BDH, AR grade) was heated to
900C over NaOH for 2 hours. amd then flash-distilled
under vacuum.

Doubly distilled water was used.

ESTIMATED ERROR:

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

REFERENCES:
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COMPONENTS:
(1) Silver iodate; AgIOs; [7783-97-3]
(2) Perchloric acid; HCIO.; [7601-90-3)
(3) Formamide; CHsNO; [75-12-7]

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

VARIABLES:
Concentration of HCIO.
T/K • 298.15, 303.15 and 308.15

Silver Iodate

ORIGINAL MEASUREMENTS:
Dash, U.N.

Thermochlm. Acta l..2.U, 11, 25-33.

PREPARED BY:

H. Miyamoto

EXPERIMENTAL DATA:

Note that the solubility, S, of AgIOs in HCIO./formamide solutions prepared from 70 % (in water) HCIO•.
HCIO. concn 10.S

tlDC mol dm-S mol dm-s

25

30

35

0.01592 2.511
0.01836 2.540
0.03200 2.656
0.05912 2.984
0.06089 3.015
0.09568 3.452

0.01665 2.849
0.02980 3.027
0.03134 3.053
0.09918 4.166
0.14240 5.028

0.01029 3.273
0.02629 3.475
0.06726 4.133
0.08196 4.363
0.09668 4.732

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solutions were prepared by dissolving weighed amounts
of HCIO. in known (weighed) amounts of formamide
at an ice-cold temperature to prevent decomposition of
formamide upon mixing. These mixtures were placed
in amber-colored glass-stoppered bottles containing

excess AgIOs. The bottles were stoppered and heavily
paraffined, and then rotated in a water thermostat at a

specified temperature for 7 to 8 hours (see ref. (1».

AgIOs in the satd sins detd iodometrically using 0.01

mol dm-S Na2S20S sin and a microburet. Each
solubility value is the average of "three closely agreeing
results."

SOURCE AND PURITY OF MATERIALS:

AgIOs prepd by mixing dil solutions of c.p. grade
AgNOs and twice-recrystalized KIOs. The ppt was
aged for several days in the mother sin, washed, and
dried in a vacuum oven at 60DC. HCIO. of G.R.
quality (70 %) was used.

Commercial formamide was treated with CaO and

distilled at reduced pressure.

ESTIMATED ERROR:
Soly: reproducibility not given, but titrns accurate to

± 0.2 %.
Temp: precision ± om K.

REFERENCES:

1. Nayak, B.; Dash, U.N. Thermochlm. Acta .!.2ll,
6,223.



COMPONENTS:
(I) Silver iodate; AgI03; [7783-97-3)

(2) Acetonitrile; C2H3N; [75-05-8)

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

VARIABLES:
Solvent composition
T/K = 303

EXPERIMENTAL DATA:

Silver Iodate

~RIGINAL MEASUREMENTS:
Subramanian, S.; Rao. S.C.A.V.S.S.; Kalidas. C.

Indian J. Chem. A, l2ll. 20, 723-5.

PREPARED BY:

H. Miyamoto
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acetonitrile content
mol fraction mass %a

solubility
104 mol kg- 1

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0.0
20.2
36.3
49.4
60.3
69.5
77.4
84.2
90.1

95.4
100.0

3.24
9.84
9.34

7.26
5.26
3.27
1.89
0.981
0.578
0.541
0.619

aCalculated by the compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Excess AgI03 was placed in mixtures of C2H3N-H20
which were vigorously stirred for 24 hours. These
solutions were then transferred to a thermostat main­
tained at 30 ± 0.1 0C. Stirring was continued for
another 24 hours after which time the equilibrated
solution and solid were separated by centrifugation.
The silver content in the saturated solutions was deter­
mined by addition of excess standard aqueous KI.
followed by potentiometric titration with standard
aqueous AgN03 solution.

SOURCE AND PURITY OF MATERIALS:

AgI03 was prepared by mixing solutions of AgN03 and
KI03• The product was first washed with water and
then with acetone and then dried in vacuum at 70 ­
800C for several hours. The purity of the salt was
checked by determination of silver content.

Acetonitrile (BDH, LR) dried over anhydrous K2C03
and distilled was further purified as in (I): bp = 800C,
d25 =0.7766 g cm-3• nd25 = 1.3436.

Doubly distilled water was used.

ESTIMATED ERROR:

~oly: accuracy within ± 1%.
~emp: precision ± 0.1 K.

REFERENCES:

I. Jayadevappa, E.S. Indian J. Chem. .l.2Q2., 7, 1146.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Pyridine; C5H5N; [l10-86-I]

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

VARIABLES:
Concentration of pyridine
T/K .. 298.15

EXPERIMENTAL DATA:
pyridine content

mol kg- l

0.0497
0.0547

0.0571
0.0997
0.1013
0.1075
0.1493
0.1498

0.2018
0.2061
0.3026
0.409
0.409
0.516
0.516
0.728
0.853

Silver Iodate

ORIGINAL MEASUREMENTS:
Vosburgh, W.C.; Cogswell, S.A.

J. Am. Chern. Soc. ~, 65, 2412-3.

PREPARED BY:

H. Miyamoto

103(solubility)
mol kg- l

1.082
1.180

1.232
2.084
2.130
2.244
3.089
3.122
4.173
4.189

6.27
8.46
8.47

10.66
10.72
15.05
17.62

For the equilibrium Ag+ + 2Py .. AgPY2+, the authors used the more dilute solubility data to compute an
equilibrium constant of 7.8 x 10-5 mol2 kg-2 (note that the equilibrium constant K was defined as
(Ag+}(Py)2/(AgPY2+».

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The procedure was as follows (I). Pyridine solutions
were saturated with AgIOs in Pyrex flasks immersed in
a water bath at 25.00oC, and avoiding diffused daylight
or artificial light. Samples for analyses were taken
after 3-4 h, and again two or more h later to for
constancy in concentrations. The aliquots were re­
moved with a pipet to which was attached a filter
either of Pyrex glass wool or Pyrex fritted glass.

Aliquots were weighed and the iodate content deter­
mined iodometrically with 0.01 mol dm-s thiosulfate
solution. Ammonium molybdate was used as a catalyst.

SOURCE AND PURITY OF MATERIALS:

AgI03 prepared by mixing solutions of AgN03 and
KIOs in the dark with continuous stirring. After
digestion for 24 h, the precipitate was washed and
dried at 1100C. Practical grade pyridine was refluxed

over BaO and distilled through a Widmer column. A
fraction within a boiling range of 0.2 K was taken.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 0.05 K.

REFERENCES:
I. Derr, P.F.; Stockdale, R.M.; Vosburgh, W.C. J. Am.

Chern. Soc. l.2!l, 63, 2670.



COMPONENTS:

(I) Silver iodate; AgIOs; [7783-97-3]

(2) Pyridine; CsHsN; [110-86-1]

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

VARIABLES:
Solvent composition
T/K = 303.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:

Palanivel, A.; Rajendran, G.; Kalidas, C.

Ber. Bunsen. Ges. Phys. Chern• .l.2.8.2, 90, 794-7.

PREPARED BY:

H. Miyamoto and M. Salomon
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pyridine content
mol fraction mass %a

O~ O~

0.1 32.8
0.2 52.3
0.3 65.3
0.4 79.5
0.5 81.4
0.6 86.8
0.7 91.1
0.8 94.6
0.9 97.5
1.0 100.0

solubility
10smoi kg- l

0.322
56.94
45.76
26.39
15.72
8.80
4.80
2.50
1.09
0.565
0.259

9.91 X 10-s
1.99 X 10-S
1.13 X 10-s
3.49 X 10-4

1.17 X 10-4

3.70 X 10-S
1.01 X 10-s
2.70 X 10-6

5.45 X 10-7

1.64 X 10-7

3.88 X 10-s

aCalculated by the compilers.
bThese are thermodynamic solubility product constants.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental method given in reference (I). Solvent
compositions are accurate to within ± 0.02 %. All
solubility measurements were carried out at least twice,
and the agreement was better than ± 0.2 %.

Thermodynamic solubility product constants calculated
using the extended Debye-HUckel equation with an ion
size parameter a = 0.65 nm. Dielectric constants, f,

were detd with a DK meter 60 GK (Franz Kustner
Nachf. KG, Dresden) and are accurate to within ± 0.2
%.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared as in (2). Purity of all salts checked by
potentiometric determination of silver content.

Pyridine was refluxed over KOH for 8 h followed by
fractional distillation. The middle fraction, b.p.=
1150C at 760 mm Hg, was collected and stored over
fresh KOH. At 250C, this product had a density of
0.9787 g cmoS and a viscosity of 0.885 cPo

Doubly distilled conductivity water was used in the
preparation of solvent mixtures.

mole % pyridine
0.0
0.1
0.2
0.3

0.4
0.5
0.6
0.7
0.8
0.9
1.0

f

76.7
62.7
50.1
40.0

33.0
28.5
22.2
18.2
15.0
13.7
12.3

ESTIMATED ERROR:

Soly: precision better than ± 0.2 %.
Temp: precision ± 0.05 K.

REFERENCES:

1. Kalidas, C.; Schneider, H. Z. Phys. Chern. N.F.
l.2ll, 10, 487.

2. Janardhanan, S.; Kalidas, C. BuH. Chern. Soc. Jpn.
!2.8..Q, 53, 2363.
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COMPONENTS:
(I) Silver iodate; AgIOs: [7783-97-3)

(2) Tetraethylammonium iodate; CSH20NIOs;
[61327-93-3)

(3) Methanol; CH40; [67-56-1)

VARIABLES:
Concentration of (C2Hs)4NIOs
T/K .. 298

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Kolthoff, I.M.; Chantooni, M.K.

J. Phys. Chern• .l2.U, 77, 523-6.

PREPARED BY:

H. Miyamoto, E.M. Woolley and M. Salomon

(I) Results based on potentiometric measurements.

concn of
(C2Hs)4NIOs El -log Klo 101SKlo&

mol dm-S mV mol2 dm-6

0.00216 -444 12.50 3.16
0.0216 -507 12.6s 2.24

averages: 12.6 2.7
&Calculated by compiler.

(2) From the equilibrium given in reaction 2 below, the solubility product of AgIOs was calculated from:

K lo(AgIO a)

K lo(AgCl)

[ /0;]
.. [cr]

Taking log Klo(AgCI) .. -13.2 in methanol (2), an average value of log Klo(AgIOs) .. -12.7 is obtained from the
above equation. This gives Klo(AgIOs) .. 2.0 x 10-1S mol2 dm-6 (compilers).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solubility product of AgIOs in water was
determined potentiometrically by measuring emf values
of the following cell:

Ag,AgIOsl salt(cl) II AgNOs(c2) IAg [I]

In the above eqn, "salt" .. tetraethylammonium iodate at

concentration Cl, C2 .. 0,01 mol dm-S, and " is a salt
bridge containing 0.01 mol dm-s tetraethylammonium
picrate.

In a second method to determine Klo, the authors
studied the exchange equilibrium

(C2HS)4NCI(sln) + AgIOs(s) # (C2HS)4NIOs(sln)
+ AgCI(s) [2]

Two measurements were made starting with solutions
of initial (C2Hs)4NCI concentrations of 0.00785 and
0.0144 mol dm-s. After equilibration with solid AgIOs,
the iodate concentrations in the above two chloride
solutions were determined iodometrically and found to
be 0.002 and 0.00384 mol dm-s, respectively.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepared in the "conventional way." Tetraethy­
lammonium iodate prepd by neutralization of aq
(C2HS)4NOH with Merck reagent grade HIOs. The
resulting solution was evaporated to dryness, and the
solid recrystallized from ethyl acetate. The purity of
the product was 99.3 % (detd iodometrically).

Salts were dried in vacuum at 700C for 3 hours.
Electrodes were prepared electrolytically (I), and
methanol (Matheson, "Spectroquality") was distilled
once from Mg turnings: water content was less than
0,01 %.

ESTIMATED ERROR:
Emf values: precision within ± 2 mY.
Temp: not given.

REFERENCES:
I. Kolthoff, I.M.; Chantooni, M.K. J. Am. Chern. Soc.

lli.1, 87, 4428: Ives, D.J.; Janz, G.J. Reference
Electrodes. Academic Press, NY. l.22l, page 207.

2. Buckley, P.; Hartley, H. Phil. Mag. l.222, 8, 320.



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3)

Silver Iodate

IoRIGINAL MEASUREMENTS:
Janardhanan, S.; Kalidas. C.
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(2) Dimethyl sulfoxide (sulfinyl bis-methane); C2HaOS;

[67-68-5)
(3) Methanol; CH(O; [67-56-1)

VARIABLES:
Solvent composition
T/K .. 303.15

EXPERIMENTAL DATA:

Proc. Indian Acad. Scl. Sec. A .!2li, 90. 89-92.

PREPARED BY:

H. Miyamoto

dimethyl sulfoxide content
mol fraction mass %b

solubility
105moi kg- l

1010Kloa

mol2 kg-2

o
0.1
0.2

0.3
0.4

0.5
0.6
0.7

0.8

0.9
1.0

o
21
38

51
62
71
79

85
91

96
100

0.438
0.256
0.465

0.530
0.960

1.03
1.08
2.15
2.47

2.66
2.92

0.192

0.0655
0.216

0.281
0.922

1.06
1.17
4.62

6.10

7.08
8.53

aCompilers assume this is a concentration solubility product since authors do not indicate that
activity coefficients were employed.

bCalculated by the compiler.

AUXILIARY INFORMATION

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

A potentiometric method was employed using the fol­
lowing concentration cell:

where Cl is the satd sin. c2 .. 0.005 mol dm-s, and II is
a salt bridge containing 0.1 mol dm-s tetraethylammo­
nium picrate in the same solvent. The emf of this cell

is related to the activities of silver ion in the saturated

solution and the reference solution by

AgIOs prepd by mixing solutions of AR grade AgNOs
and KIOs. The product was repeatedly washed with

water and then with acetone. and then dried in vacuum
at 70-80oC for several hours.

C2HaOS (BDH. LR) was heated to 900C over NaOH for

2 h, and then flash-distilled under vacuum. The
product was dried over molecular sieves. Methanol

BDH. LR) was refluxed over neutral alumina and

distilled. dried over Na2S0(. and finally fractionally
~istilled.

ESTIMATED ERROR:

Klo .. [Ag+)[IOs-) was probably calculated by assuming Klo: nothing specified.

[Ag+) .. [IOs-). and by neglecting ionic activity coeffi- ~emp: precision ± 0.02 K.

cient effects.

REFERENCES:
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) N-Methylformamide; C2H6NO; [123-39-7]

(3) Methanol; CH.O; [67-56-1]

VARIABLES:
Solvent composition
T/K .. 298.15

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Kalidas, C.; Schneider, H.
Electrochlm. Acta illl, 27, 477-9:
Proc. Intern. Symp. Ind. Oriented Basic Electrochem.
2nd. Madras, India,~. Tech. Session V. No.
5.10.1-6.

PREPARED BY:

H. Miyamoto and E.M. Woolley

N-methylformamide content
mol fraction mass %b

1012K.oa
mol2 dm-6

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80
0.90
1.00

O.
17.
32.
44.
55.
65.
73.
81.
88.
94.

100.

0.116
0.185
1.69
3.69

14.1
22.6
41.7
78.7
87.8

125.
247.

aCompilers assume this is a concentration solubility product since authors do not indicate that
activity coefficients were employed.

bCalculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Satd sins of silver iodate in the various solvent
mixtures prepd by stirring about 25 cms of solvent
with excess salt in a thermostat for 12 hours. A
potentiometric method was employed using the follow­
ing cell:

where Cl is the satd sin, C2 .. 0.005 mol dm-s, and II is
a salt bridge containing 0.1 mol dm-s tetraethylammo­
nium picrate in the same solvent. The emf of this cell
is given by

E .. RT/F In((aAg+h/(aAg+h}

The silver electrodes were prepd electrolytically and
were reproducible to ± I mV. K.o" [Ag+][IOs-]
probably calcd assuming [Ag+] .. [IOs-] and by
neglecting activity coefficient effects.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepd by mixing stoichiometric sins of AR grade
AgNOs and KIOs. The product was repeatedly washed
with distd water and then with alcohol and then dried
in vacuum at 700C for 12 hours.

C2H6NO was shaken with P206, filtered through glass
wool and vacuum distilled. This was repeated three
times followed by two more vacuum distillations
without P206. The electrolytic conductance of the
product at 250C was I x 10-6 S cm-l.

ESTIMATED ERROR:
K.o: nothing specified.
Temp: precision ± 0.02 K.

REFERENCES:



COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Methanol; CH,O; [67-56-1]

(3) Acetonitrile; C2HsN; [75-05-8]

VARIABLES:
Solvent composition
T/K .. 303

EXPERIMENTAL DATA:

Silver Iodate

ORIGINAL MEASUREMENTS:
Subramanian, S.; Kalidas, C.

Fluid Phase Equlllb. l2ll, 32, 205-10.

PREPARED BY:

H. Miyamoto
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acetonitrile concentration
mole fraction mass %

solubility
mol kg-I

109K.o
mol2 kg-2

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0.0
12.5
24.3
35.4
46.1
56.2
65.8
74.9
83.7
92.0

100.0

0.442
4.054

10.696
13.127
10.404
9.300
7.674
6.087
5.029
3.417
2.078

AUXILIARY INFORMATION

0.0192
1.556

10.500
15.720
9.976
8.021
5.495
3.486
2.394
1.117
0.417

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

Potentiometric method as in (1). All measurements
carried out at 300C using the cell:

where mi is the molality of the satd sin, m2 .. 0.005
mol kg-I, and II is a salt bridge containing 0.1 mol
kg- I tetraethylammonium picrate (Et,NPic) in the same
solvent. The silver ion activity in the saturated
solution is obtained from the e.m.f. data using the
following equation:

REFERENCES:

AgIOs prepd by double decomposition using aqueous
AgNOs and KIOs sins. Purity of the salt confirmed by
potentiometric titrn of silver.

Acetonitrile (LR BDH) was distilled, dried over anhydr
K2COS, and distilled again in the presence of AgNOs
crystals: b.p. 80 ± 0.1 0C, and d25 .. 0.7766 g cm-s.
Methanol (LR BDH) was distilled, dried over anhydr
Na2S0" and then distilled from Mg turnings. The
middle fraction boiling at 64-650 was collected: d25 ..
0.7867 g cm-a (ref. (2».

ESTIMATED ERROR:

(I) Kalidas, C.; Schneider, H. Electrochlm. Acta l.2..8l, Soly: the average deviation does not exceed ± 0.5 %.
27,477.

Temp: precision ± 0.1 K.
(2) Subramanian, S.; Kalidas, C. Electrochlm. Acta
12M, 29, 753.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Ethanol; C2HeO; [64-17-5]

(3) Acetonitrile; C2HsN; [75-05-8]

VARIABLES:
Solvent composition
T/K .. 303

EXPERIMENTAL DATA:

Silver Iodate

[oRIGINAL MEASUREMENTS:

~ubramanian, S.; Kalidas, C.

Fluid Phase EqulIlb • .!2.8l. 32, 205-10.

PREPARED BY:

H. Miyamoto

acetonitrile concentration
mole fraction mass %

solubility
mol kg- 1

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0.0
9.0

18.2
27.6
37.3
47.1
57.2
67.5
78.1
88.9

100.0

0.187
0.741
1.186
1.874
2.483
2.958
3.396
3.175
2.764
2.301
2.078

AUXILIARY INFORMATION

0.0343
0.531
1.351
3.352
5.861
8.301

10.948
9.603
7.322
5.106
4.173

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

Potentiometric method as in (I). All measurements
carried out at 300C using the cell:

where ml is the molality of the satd sIn, m2 .. 0.005
mol kg- 1, and" is a salt bridge containing 0.1 mol
kg- 1 tetraethylammonium picrate (Et4NPic) in the same
solvent. The silver ion activity in the saturated
solution is obtained from the e.m.f. data using the
following equation:

REFERENCES:

AgIOs prepd by double decomposition using aqueous
AgNOs and KIOs sIns. Purity of the salt confirmed by
potentiometric titm of silver.

Acetonitrile (LR BDH) was distilled. dried over anhydr
K2COS, and distilled again in the presence of AgN03
crystals: b.p. 80 ± O.loC. and d25 .. 0.7766 g cm-s.

Ethanol was purified using magnesium and iodine as
~escribed in ref. (2).

ESTIMATED ERROR:

(I) Kalidas, C.; Schneider, H. Elcctrochlm. ACla.l.2.8l, ~oly: the average deviation does not exceed ± 0.5 %.
27,477.

[Temp: precision ± 0.1 K.
(2) Subramanian. S.; Kalidas, C. Electrochlm. Acla
.!.2M. 29, 753.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Kolthoff. I.M.; Chantooni, M.K.
(2) Tetraethylammonium iodate; CsH20NIOs;

[61327-93-3] J. Phys. Chem. J.2.U. 77, 523-6.
(3) Acetonitrile; C2HSN; [75-05-8]

VARIABLES: PREPARED BY:
Concentration of (C2H5).NIOs
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:

Results based on potentiometric measurements (for details see compilations cited below).
concn of

(C2H5).NIOs EI -log Klo 101lKOlo·
mol dm-S mV molZdm-6

0.00317 -338 10.57 2.69
0.00951 -370 10.70 2.00

averages: 10.6 2.3
·Calculated by compiler.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Klo values based on emf measurements on the cell: Acetonitrile was obtained and purified as described in

ref. 2 of the compilation cited on the left. Additional
Ag,AgIOsl salt(cI) II AgNOs(cz) IAg [I] details are also given in this compilation.

For complete details. see the compilations of the
AgIOs-(CzH5).NIOs-water (or methanol) systems by
these authors.

COMPONENTS: ORIGINAL MEASUREMENTS:
(I) Silver iodate; AgIOs; [7783-97-3] Kolthoff. I.M.; Chantooni, M.K.

(2) Tetraethylammonium iodate; CsHzoNIOs;
[61327-93-3] J. Phys. Chem. J.2.U, 77, 523-6.

(3) Sulfinyl bismethane (dimethyl sulfoxide); CZH60S;
[67-68-5]

VARIABLES: PREPARED BY:
Concentration of (CZH5).NIOs
T/K .. 298 H. Miyamoto

EXPERIMENTAL DATA:
Results based on potentiometric measurements (for details see compilations cited below).

concn of

(CZH5).NIOs EI -log Klo 1010KOlo•
mol dm-s mV molz dm-6

0.00432 -312 9.8z 1.5I
0.0216 -347 9.77 1.70

averages: 9.8 1.6

-Calculated by compiler.

AUXILIARY INFORMATION

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

Klo values based on emf measurements on the cell: Dimethyl sulfoxide was obtained and purified as

Ag,AgIOsl salt(cI) II AgNOs(cz) IAg [I] described in J. Am. Chem. Soc. J.2.2.8.. 90, 23. Other
details given in the compilation cited on the left.

For complete details. see the compilations of the
AgIOs-(CzH5).NIOs-water (or methanol) systems by

these authors.
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COMPONENTS:
(I) Silver iodate; AgIOs; [7783-97-3]

(2) Sodium perchlorate; NaCIO.; [7601-89-0]

(3) Formamide; CHsNO; [75-12-7]

VARIABLES:
Concentration of NaCIO.
T/K .. 298.15, 303.15 and 308.15

Silver Iodate

ORIGINAL MEASUREMENTS:
Nayak, B.; Dash, U.N.

Thermochlm. Acta !2.U. 6. 223-9.

PREPARED BY:

H. Miyamoto and E.M. Woolley

EXPERIMENTAL DATA:
The tables below list the solubility of AgIOs, S. in NaCIO./formamide solutions.

NaClO. concn 10.S
t/OC mol dm-s mol dm-S

-log S·
(eq. [I] below)

25

30

0.14040 2.692
0.09568 2.585
0.06089 2.490
0.05912 2.471
0.03200 2.388
0.01836 2.371
0.01592 2.360

0.14240 3.383
0.09918 3.133
0.04964 2.944
0.D3134 2.862
0.02980 2.788
0.01665 2.690
0.00893 2.500

3.6536
3.6601
3.6647
3.6672
3.6686
3.6619
3.6617

3.5551
3.5780
3.5873
3.5898
3.6002
3.6059
3.6289

continued.......

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Solutions were prepared by dissolving weighed amounts
of NaCIO. in known (weighed) amounts of formamide.
These mixtures were placed in amber-colored
glass-stoppered bottles containing excess AgIOs. The
bottles were stoppered and heavily paraffined, and then
rotated in a water thermostat at a specified tempera­
ture. Saturation was reached within 7 to 8 hours as
confirmed by analyses.

AgIOs in the satd sIns detd iodometrically using 0.01

mol dm-s Na2S20S sIn and a calibrated buret. The
Na2S20s sIns were standardized with K2Cr207.

SOURCE AND PURITY OF MATERIALS:

AgIOs prepd by mixing dB solutions of C.p. grade
AgNOs and twice-recrystalized KIOs. The ppt was
aged for several days in the mother sIn. washed, and
dried in a vacuum oven at 60oC. NaCIO. prepd from
pure Na2COs and a slight excess of dil HCIO. followed
by recrystallization above 50oC. The product was dried
in a current of dry air at 250oC. Commercial
formamide was treated with CaO and distilled at
reduced pressure.

ESTIMATED ERROR:
Soly: titms accurate to ± 0.2 %.
Temp: precision :t 0.01 K.

REFERENCES:

I. Agarwal, R.K.; Nayak, B. J. Phys. Chem. l.22.2. 80,

2568: .I.2Q1. 71, 2062.



COMPONENTS:
(i) Silver iodate; AgIOs: [7783-97-3]

(2) Sodium perchlorate; NaCI04; [7601-89-0]

(3) Formamide; CHsNO; [75-12-7]

Silver Iodate

ORIGINAL MEASUREMENTS:

Nayak. B.; Dash, U.N.

Thermochim. Acta l2.ll. 6, 223-9.
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EXPERIMENTAL DATA: (continued....... )

NaCI04 concn 1045 -log S·
t/OC mol dm-s mol dm-s (eq. [I] below)

35 0.17470 3.784 3.5132
0.09668 3.545 3.5238
0.08196 3.492 3.5258
0.06726 3.416 3.5302
0.05254 3.347 3.5382
0.02629 3.208 3.5371
0.01183 3.153 3.5320
0.01029 3.142 3.5316

The solubility data were fitted to eq. [I] where values of A were taken from ref. (I).

log S· .. log S - Al1/2/(1 + 11/2) .. log SO - BI [I]

In eq. [I]. I .. [NaCI04] + S , and values of the slope B, log so, and the extrapolated solubility of AgIOs in pure
formamide are given in the table below. Values of log S· are give in the data tables above.

soly in pure CHsNO
104moi dm-s

108(soly)2a

mol2 dm-6

from equation [I]
B/dms mol-1 -log So

108Keo .. (SO)2

mol2 dm-6

25
30
35

2.169
2.488

2.943

4.705
6.190
8.661

-0.0899
-0.3331
-0.1393

3.6683
3.6090
3.5366

4.606
6.053

8.448

aCompilers' calculations.

The authors also give "standard" thermodynamic values for the dissolution of AgIOs in formamide based on the
following relations.

(dill K,o/dT)p .. t.H/RT2

t.G .. -RTIII K,o

t.S .. (t.H - t.G)/T

The values of these thermodynamic parameters are given below.

t.G t.H t.S

t/OC kcal mol-1 kcal mol-1 cal K -1 mol-1

25 10.00 11.16 3.89

30 10.00 11.16 3.81

35 9.97 11.16 3.88



236 System Index

Bromic acid, silver salt
+ water
+ water-d2

Bromic acid, silver salt (aqueous)
+ acetic acid
+ acetonitrile
+ ammonia
+ bromic acid, potassium salt
+ bromic acid, sodium salt
+ 1A-dioxane
+ 1,3-dioxolan-2-one
+ N,N-dimethylformamide
+ 1,2-ethanediol
+ ethanol
+ glycine
+ mannitol
+ methanol
+ 2-methoxyethanol
+ 2-methyl-2-propanol
+ nitric acid, barium salt
+ nitric acid, calcium salt
+ nitric acid, cerium salt
+ nitric acid, magnesium salt
+ nitric acid, potassium salt
+ nitric acid, silver salt
+ nitric acid, sodium salt
+ nitric acid, zinc salt
+ perchloric acid, potassium salt
+ perchloric acid, sodium salt
+ 1,2,3-propanetriol
+ 2-propanone
+ i-propanol
+ 2-propanol
+ pyridine
+ sucrose
+ sulfinylbismethane
+ sulfuric acid
+ sulfuric acid, cadmium salt
+ sulfuric acid, lithium salt
+ sulfuric acid, potassium salt
+ sulfuric acid, sodium salt
+ tetrahydrofuran
+ urea

Bromic acid, silver salt (multicomponent)
+ acetic acid

+ acetonitrile
+ DL-alanlne
+ benzenesulfonic acid, sodium salt
+ bromic acid, potassium salt
+ 2-butaneolc acid
+ 3-butene-2-ol
+ 2-butene-1-of
+ N,N-dimethylformamide
+ 1A-dioxane
+ 1,2-ethanediol

E68· R74, 76 - 78
E75

99
152
100
85,88
80,81
145, 146
147
150
E72, 125
E72, 121, 122
151
141
E72,117-119
126
137
93
92
97
91
E71, 86,87
94
82
96
90
158
E73, 135, 136
E73, 143
E72, 127, 128
E73, 128, 129
153, 154
142
148
98
95
79
89
83,84
145
151

108,120,123,124,
136,144,146
162, 163
112
132
101,102
109
138
138
161
146
124
123,163



System Index

+ ethanol
+ formamlde
+ glycine
+ methanol
+ 2-methyl-2-butene-1-ol
+ 2·methyl-2-propene-1-ol
+ nitric acid, lithium salt
+ nitric acid, potassium salt
+ nitric acid, sodium salt
+ nitric acid, silver salt
+ phenol
+ 1-pentene-3-ol
+ perchloric acid

+ perchloric acid, lithium salt
+ perchloric acid, sodium salt
+ 1,2,3-propanetriol
+ 2-propanone
+ 2-propanol
+ 2-propene-1·ol
+ sodium hydroxide

+ sulfinylbismethane
+ N,N,N-tributylbutanamlnium bromate
+ N,N,N-tributylbutanamlnlum perchlorate
+ N,N,N-triethylethanaminium bromate
+ N,N,N-triethylethanaminium perchlorate
+ 2,4,6-trinitrophenol, sodium salt
+ DL-tyrosine
+ water-d2

Iso-Butyric acid
see 2-methylpropanoic acid

Caproic acid
see hexanoic acid

Chloric acid, copper salt
+ water

Chloric acid, silver salt
+ water

Chloric acid, silver salt (aqueous)
+ chloric acid, sodium salt
+ 1,3,5,7-tetrazatricyclo[3.3.1.13,7]-decane
+ water-d2

Chloric acid, silver salt (multicomponent)
+ methanol
+ 1,3,5,7-tetraazotricyclo[3.3.1.13,7]decane

Copper bromate
see bromic acid, copper salt

Copper iodate
see lodic acid, copper salt

Ethanoic acid
see acetic acid

Ethylene carbonate
see 1,3-dioxolan-2-one

Hexamethylenetetramine
see 1,3,5,7.tetraazotricyclo[3.3.1.1 3,7]decane

Hydroxyethanoic acid
see 2-hydroxyacetic acid

149, 158, 159
110, 111
120,160 - 162
139
134
104,114- 116
133,134,138 - 140
101 -103,130,131
111
140
139
104-107,109,
114-116, 149
105·107
158,159
136
144
130 - 132
133
108, 11 0 - 113,
120, 123, 124, 136,
144, 146
160
156, 157
156, 157
155
155
103
113
114-116

E1, E2,3

E61,62

E61,63
E61,64,65
66

67
67

237



238 System Index

DL-Hydroxysuccinic acid
see hydroxybutanediolc acid

Glycolic acid
see 2-hydroxyacetic acid

lodic acid, copper salt
+ water
+ water-d2

lodic acid, copper salt (aqueous)
+ DL-alanine
+ N,N-dimethylformamide
+ glycine
+ hydrogen chloride
+ hydroxyacetic acid, monosodium salt
+ DL-2-hydroxypropanolc acid, monosodium salt
+ iodic acid, potassium salt
+ magnesium chloride
+ nitric acid, lithium salt
+ perchloric acid
+ perchloric acid, copper salt
+ perchloric acid, lithium salt
+ potassium chloride
+ sulfuric acid, magnesium salt
+ sulfuric acid, potassium salt
+ tetrahydrofuran

lodic acid, copper salt (multicomponent)
+ DL-alanine
+ acetic acid
+ 1.2-benzenedicarboxylic acid, mono potassium

+ bromoacetic acid
+ 2-bromobutanoic acid
+ butanoic acid
+ chloroacetic acid
+ 2.2-dimethylpropanoic acid
+ formic acid
+ glycine
+ hexanoic acid
+ hydrogen chloride
+ 2-hydroxyacetlc acid
+ DL-hydroxybutanedioic acid
+ DL-2-hydroxypropanolc acid
+ 3-iodopropanoic acid
+ iodic acid, potassium salt
+ 2-methyfbutanolc acid
+ 2-methylpropanoic acid
+ pentanolc acid
+ perchloric acid

+ perchloric acid-d
+ perchloric acid, lithium salt

+ perchloric acid, sodium salt
+ phenylacetic acid
+ propanoic acid
+ propanedioic acid
+ phenylacetic acid
+ sodium chloride
+ sodium hydroxide
+ sulfuric acid, copper salt

E4 - E10, 12, 13
E11

E9,47
E10.60
E9,46
E7, 17
E8,55
55
18
E7,20
E5, 14
E7
E7
E5, 14
E5, E6, 15-17
E7,21
E7, 19
E10, 59

E9,49
E7.35
salt
E9,32,33
E8,44
E8.45
E7
E8,43
E7,
E7.34
E9,48
E7,42
E8,E9,48,49,54
E8,E9,36,37,42
E8, 38, 39
E8,E9.43,52,53
E8,45
30,31
E7
E7,41
E7,41
E7, E11, 22-25, 28.
29,56,57
E11,58
E7, E8, E11. 22-25.
56-58
E7, E8, 26-29
E8,40
E7
E9, 50, 51
E8
26,27
E7, 32 - 45, 48-53
30.31
E8,44



System Index

+ trichloroacetic acid
+ trimethylacetic acid
+ DL·tyrosine
+ water·d2

lodic acid, silver salt
+ water

lodic acid, silver salt (aqueous)
+ acetonitrile
+ DL-alanine
+ ammonia
+ 1A-dioxane
+ 1,3-dioxolan-2-one
+ glycine
+ lodic acid, ammonium salt
+ jodie acid, potassium salt
+ iodic acid, sodium salt
+ Iodine oxide
+ methanol
+ 2-methoxyethanol
+ N-methylformamide
+ nitric acid

+ nitric acid, barium salt
+ nitric acid, potassium salt

+ nitric acid, silver salt
+ nitric acid, thallium salt
+ 1,2,3-propanetriol
+ perchloric acid
+ perchloric acid, potassium salt
+ pyridine
+ sulfinyibismethane
+ sulfuric acid, barium salt
+ sulfuric acid, magnesium salt
+ sulfuric acid. potassium salt
+ tetrahydrofuran

lodic acid, silver salt (multicomponent)
+ acetonitrile
+ DL-alanine
+ ammonia

+ ethanol
+ formamide
+ glycine
+ lodic acid, lithium salt

+ lodic acid, N,N,N-triethylethanaminium salt
+ methanol
+ N-methylformamlde
+ nitric acid, ammonium salt

+ nitric acid, cadmium salt
+ nitric acid, magnesium salt
+ nitric acid, nickel salt
+ nitric acid, potassium salt
+ nitric acid, sodium salt
+ perchloric acid
+ perchloric acid, lithium salt

40
54
56·58

E164 - E172, 174·
227

E170,225
E170, 201
E169, 192, 193
E170,220
E170,222
E170, 200
E170
E170, 182
E170
E169, 197, 198
E173
E170, 218
E169
E168, E169, 192,
194,195
E168, 189, 190
E167, E168, 183­
187
E168,191
E168, 190
E170-, 219
196
E168, 188
E170, 226,227
E170,223
E168
E168,189
E168, 188
E170,221

231 - 233
216
E169,202,
208·214
232
224,234,235
215
E168 - E170,
203 - 206
199,228
228 - 231
230
E169,202,
208 - 214
214
209
210·212
208
207
217,224
203 - 206
234,235

239



240 System Index

+ perch/oric acid, sodium salt
+ sodium chloride
+ sodium hydroxide
+ sulfinylbismethane
+ sulfuric acid
+ sulfuric acid, ammonium salt
+ sulfuric acid, cadmium salt
+ sulfuric acid, copper salt
+ sulfuric acid, magnesium salt
+ sulfuric acid, zinc salt
+ urea
+ water·d2

DL·Lactic acid
see DL·2·hydroxypropanolc acid

DL-Malic acid
see hydroxybutanedioic acid

Malonic acid
see propanedioic acid

Methanoic acid
see formic acid

Picric acid, sodium salt
see 2,4,6·trinitrophenol, sodium salt

Pivalic acid
see trimethylacetic acid

Silver bromate
see bromic acid, silver salt

Silver iodate
see iodic acid, silver salt

Sodium glycollate
see hydroxyacetic acid, monosodium salt

Sodium DL-Iactate
see DL·2·hydoxypropanoic acid, monosodium salt

Sodium nitrate
see nitric acid, sodium salt

Sodium perchlorate
see perchloric acid, sodium salt

Sodium picrate
see

Valerie acid
see pentanoic acid

207
215,216
229,233
207
209
214
213
209
213
E170,219
217

Page numbers preceded by E refer to evaluation texts whereas those not preceded by E refer to
compiled tables.



56-40-6
56-81-5
57-13-6
57-50-1
64-17-5
64-18-6
64-19-7
67-56-1
67-63·0
67-64-1
67-68-5
68-12-2
71-23·8
72-17-3
75·05·8
75·12-7
75-52-5
75-65·0
75-98-9
76·03-9
79·08-3
79·11-8
79-14-1
79·31-2
80-58-0
87-78-5
96·49-1
100-97-0
103·82-2
107-18-6
107-21-1
108-95-2
109-52-4
109-86-4
109-99-9
110-71-4
110-86-1
123-39·7
123-91-1
141-76-4
141-82-2
142-62-1
302-72-7
513·42-8
515-42-4
556-50-3
598-32-3
598-82-3
616-25-1
625-38-7
877-24-7
1310-73-2

1923-70-2

Registry Number Index

E9,46,48, 110, 111. E170, 200, 215
E73, 135, 136
151
142
E72, 121-123, 163,232
E7,34
E7,35,E73,99, 108, 120, 123, 124, 144, 146
67, E72, 117-120, 160-162,228-231
E73, 129·132
143, 144
148, 160, ,223, 229
E10, 60, 150, 161
E72, 127, 128
E9,55
152,162,163,225,231-233
149,158,159,224,234,235
155
137
40
E8,44
E8,44

E8,43
E9, 36, 37,42
E7,41
E8,45
141
147,222
64,65,67
E8,40
133
E72, 124, 125
140
E7,41
126,218
E10, 59, 145,221
110
153,154,226,227
230
145,146,219,220
E8,45
E9, 50, 51
E7,42
E9,47,49,112,E170,201,216
134
132
E9,54,113
138
E8, 43, 52, 53
139
109
E9,32,33
E7, 32-45, 48-54,108,110-113,120,123,124,144,
215,216
156, 157
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2567·83·1
2836-32-0
3324-58·1
4675·87-0
6117-91-5
6484·52·2
6915-15-7
7447·40-7
7487·88·9
7601·89-0
7601·90-3

7631·99-4
7647·01·0
7647·14·5
7664-41·7
7664-93-9
7697·37·2
7732-18-5

7757·82·6
7757·79-1
7758-01-2
7758-05-6
7758·98·7
7761·88·8
7775-09·9
7778-74·7
7778-80-5
7783-89-3
7783-92-8
7783-97-3
7786-30-3
7789·20-0
7789-38-0
7790-69-4
7791·03-9
7792-88-6
10022-31·8
10102·45-1
10108-73-3
10124·36·4
10124-37·5
10124·44·4
12029·98·0
10325·94·7
10377·48-7
10377-60·3
13138-45-9
13454·89·2
13765·03·2
14721·21·2
19029·50-6
39692·41·6
61327·93·3
82150-35-4

Registry Number Index

155
E9,55
103
139
138
E169,202,209-214
E8,38,39
E5, E6, 15·17
E7,21,E168,189
E7,28, 29, 158, 159,234,235
E7, 22·25, 28, 56, 57,104·107,109,114-116,149,196,
217,224
82,101·103,130,131,207
E7,17,48,49
E7,26,27,207
100,E169, 192, 193,202,208-214
98,207
E168, 192, 194, 195
E1, E2, 3, E4·E10, 12-55, 59, 60, 62-66, E68·E74,
76-114, 117·154, E164-E172, 174·216,218·228
83,84
E71,86,87, 133, 138-140, E167,E168, 183·187,208
E71,85,88, 101, 102
18,30,31,E168,182
213
94,111, E168, 191
E7,26, 27, 63
90,E168,188
89,E168,188
E68-E75,76·163
E61,62-67
E164-E173,174-235
E7,20
E11, 56-58, 66, E75, 114-116,217
E71,80,81
E5, 14, 104, 114
E5, E7, 14,22·25,56·58,105-107,115,116,203-206
96
93,E168, 189, 190
E168, 190
97
95
92
30,31
E169, 197, 198
214
79
91,209
210-212
E4·E11, 12-60
203·206
E1,E2,3
58
156,157
199,228
155

Page numbers preceded by E refer to evaluation texts whereas those not preceded by E refer to
compiled tables.
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