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IN MEMORIAM

Dr. Paolo Franzosini, Professor of Physical Chemistry,
University of Pavia, Italy, and the Editor of this
volume, passed away on January 24, 1986 at the age of 5b.

Born in Trecate, near Turin, he received his university
education while on a prestigious scholarship at the
Collegio Ghislieri of the University of Pavia, graduating
with honors in 1952, He then spent two years as a post-
doctoral research assistant with Professor Clusius in the
Department of Physical Chemistry at the Federal Polytech-
nic Institute of Zurich. In the years 1955-1960 he served
as Assistant Professor at the University of Pavia, and had
been promoted to the rank of Associate Professor at the
early age of thirty. In 1965 he moved to the University
of Camerino as Professor and Chair of Physical Chemistry.
In 1968 he was back at his alma mater as Professor of
Electrochemistry, and in 1980 as the Chair of Physical
Chemistry. In 1979 he served as Visiting Professor at the
University of Mogadiscio, Somaliland, and in 1981 at the
University of Michigan in Ann Arbor.

In the thirty years of scientific activity, he published over 1060 papers, mostly
in the field of thermodynamics and thermochemistry of molten salt systems. He
made significant contribution to the Atlas of Miscibility Gaps in 1968, and to
the Atlas of Phase Diagrams in 1973 on molten salts with organic anions. In
1980 he coedited, with Professor Sanesi, Volume 28 of IUPAC's Chemical Data
Series on Thermodynamics and Transport Properties of Organic Salts. In the
years 1978-1984 he was member of IUPAC Commission on Thermodynamics. In 1982

he joined the Solubility Data Project and served as the National Representative
of Italy to IUPAC's Commission on Solubility Data. At that time he was appoint-
ed Editor of the present volume.

He has not seen the conpletion of this volume. Thanks to the devotion and exper-
tise of his colleagues, Professors Ferloni, Schiraldi and Spinolo of the Depart-
ment of Physical Chemistry, University of Pavia, this volume, the final major
work of Professor Franzosini, was brought to completion.

Paolo was an interesting intellect with a broad European humanitarian culture.
He was a Rotarian from an early age, president of the Rotary Club of Pavia, and
served in the distinguished position of Rotary District Governor in 1982-3.
THrough the generosity of the Franzosini family, it has been possible for the
Solubility Data Commission to establish the Paolo Franzosini Endowment Fund, the
proceeds of which to assist young scientists in their association with IUPAC's
Solubility Data Project.

We are all diminished by his passing.

A.S. Kertes
Editor-in-Chief

Jerusalem, March 1988
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FOREWORD

If the knowledge is
undigested or simply wrong,
more is not better

How to communicate and disseminate numerical data effectively in chemical
science and technology has been a problem of serious and growing concern to
IUPAC, the International Union of Pure and Applied Chemistry, for the last two
decades., The steadily expanding volume of numerical information, the
formulation of new interdisciplinary areas in which chemistry is a partner,
and the 1links between these and existing traditional subdisciplines in
chemistry, along with an increasing number of users, have been considered as
urgent aspects of the information problem in general, and of the numerical
data problem in particular.

Among the several numerical data projects initiated and operated by
various IUPAC commissions, the Solubility Data Project 1is probably one of
the most ambitious ones. It is concerned with preparing a comprehensive
critical compilation of data on solubilities 1in all physical systems, of
gases, liquids and solids. Both the basic and applied branches of almost all
scientific disciplines require a knowledge of solubilities as a function of
solvent, temperature and pressure. Solubility data are basic to the
fundamental wunderstanding of processes relevant to agronomy, biology,
chemistry, deology and oceanodgraphy, medicine and pharmacology, and metallurgy
and materials science. Knowledge of solubility is very frequently of great
importance to such diverse practical applications as drug dosage and drug
solubility in biological fluids, anesthesiology, corrosion by dissolution of
metals, properties of glasses, ceramics, concretes and coatings, phase
relations in the formation of minerals and alloys, the deposits of minerals
and radioactive fission products from ocean waters, the composition of ground
waters, and the requirements of oxygen and other gases in life support systems.

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

While the proportion of secondary services of the review article type is
generally increasing due to the rapid growth of all forms of primary
literature, the review articles become more 1limited in scope, more
specialized. The disturbing phenomenon is that in some disciplines, certainly
in chemistry, authors are reluctant to treat even those limited~in-scope
reviews exhaustively. There is a trend to preselect the literature, sometimes
under the pretext of reducing it to manageable size. The crucial problem with
such preselection - as far as numerical data are concerned - is that there is
no indication as to whether the material was excluded by design or by a less
than thorough literature search. We are equally concerned that most current
secondary sources, critical in character as they may be, give scant attention
to numerical data.

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

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

The Solubility Data Project has developed a mechanism which involves a
number of 1innovations in exploiting the literature fully, and which contains
new elements of a more imaginative approach for transfer of reliable
information from primary to secondary/tertiary sources. The fundamental
trend of the Solubility Data Project is toward integration of secondary and
tertiary services with the objective of producing in-depth critical analysis
and evaluation which are characteristic to secondary services, in a scope as
broad as conventional tertiary services.

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

It is the standard practice that the treatment of any given solute-solvent
system consists of two essential parts: I. Critical Evaluation and Recommended
Values, and II, Compiled Data Sheets.

The Critical Evaluation part gives the following information:

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

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

(iii) a graphical plot of recommended data.

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




Foreword

The typical data sheet carries the following information:

(i) components - definition of the system - their names, formulas and
Chemical Abstracts registry numbers;

(11) reference to the primary source where the numerical information is
reported. In cases when the primary source is a less common
periodical or a report document, published though of limited
availability, abstract references are also given;

(i1i) experimental variables;

{iv) 1dentification of the compiler;

(v) experimental values as they appear in the primary source.
Whenever available, the data may be given both in tabular and
graphical form. If auxiliary information is available, the
experimental data are converted also to SI units by the compiler,

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

(vi) experimental method used for the generation of data;
(vii) type of apparatus and procedure employed;
(viii) source and purity of materials;
(ix) estimated error;
(x) references relevant to the generation of experimental data as
cited in the primary source.

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

Finally, the role of education 1s more than corollary to the efforts we
are seeking. The scientific standards advocated here are necessary to
strengthen science and technology, and should be regarded as a major effort in
the training and formation of the next dgeneration of scientists and
engineers, Specifically, we believe that there is going to be an impact of
our project on scientific-communication practices. The quality of
consolidation adopted by this program offers down-to-earth gquidelines,
concrete examples which are bound to make primary publication services more
responsive than ever before to the needs of users. The self-regulatory
message to scientists of the early 1970s to refrain from unnecessary
publication has not achieved much. A good fraction of the literature is still
cluttered with poor-quality articles. The Weinberg report (in ‘Reader in
Science Information', ed. J. Sherrod and A. Hodina, Microcard Editions Books,
Indian Head, Inc., 1973, p. 292} states that ‘admonition to authors to
restrain themselves from premature, unnecessary publication can have 1little
effect unless the climate of the entire technical and scholarly community
encourages restraint...' We think that projects of this kind translate the
climate into operational terms by exerting pressure on authors to avoid
submitting low-grade material. The type of our output, we hope, will
encourage attention to gquality as authors will increasingly realize that their
work wi1ll not be suited for permanent retrievability unless it meets the
standards adopted in this project. It should help to dispel confusion in the
minds of many authors of what represents a permanently useful bit of
information of an archival value, and what does not.

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

A. S. Kertes

MAMA—A®




PREFACE

l.Phase relationships of alkali alkanoates.

1.1. Solid state transitions of alkali alkanoates.

fost alkali alkanoates (either linear or branched) exhibit polywmorphism in the so0lid
state, and the anumber of phases tends to increase with increasing chain length. 'lovever,
controversy often exlsts ahout the number, nature, and stability range of the polyworphs
present in a given salt, Since Jifferent hydrates appear as well, "in the literature one
may find almost the whole Greek alpha“et, primed and unprimed, each notation supposed to
define a separate phase. It has been maintained that each such phase is assoclated with
a unlque crystal structure, while others have clained that the different X-ray
diffraction patterns do not necessarily represent true crystal structures, but instead
are merely associated with different types of disorder of the chains. There is also the
additional problen of the descendant phases, i.e., structures that occur at sone
elevated temperature and remain unalteved at room temperature in a pseudoequilibrium for
a long time” (Ref. 1). The pregsent volune discusses solubilities of those linear alkali
alkanoates marked with a cross in the scheme below, and, as well, the iso-butancates and
iso~pentancates of Na and K. No information is available so far on the solubilities of
other alkali alkanocates.

Number of carbon atoms, ng,

Cation 1 2 3 4 5 6 7 3 9 18
Li X % X %
Na X X X X X X X
K X b3 X X X X x X x
Rb %
Cs X

In order to obtain a homogeneous picture of the thermwal behavior (in terns of phase
transformation temperatures and enthalpy changes) of alkali alkanoates, wore than 100
linear and branched homologues belonging to the different alkali families have been
submitted to DSC analysis during the last few years in the editor”s laboratory. The
results obtained on heating are thought to offer an acceptable degree of trustworthiness
and internal consistency. Therefore, as useful background material for discussion of the
solubility curves, the pertinent superambient solid state transition temperature, Tyrg,
are collected 1in Tables 1 and 2. These temperatures represent first order, or
predominantly first order, phase transitions. For completeness, the temperatures of
fusion, Tgug, and of clearing, Toip, (when they exist) are also listed in Tables 1 and
2. However, the data on sodfum octadecanoate (produced in a different lahoratory) are
listed separately in Table 4.

The followinpg remarks can he made about the precision and accuracy of the data reported
in Tables 1, 2.

Precision is not infrequently better than +1 K, although becowing poorer in some cases:
in particular, very poor reproducibility was obtained for solid state transitions of
sodiun nethanocate and cthanocate.

Accuracy 1s thought to be often of the same order of magnitude as precision. However,
one must consider that DSC {s a dynamic wmethod of investigatlon, and that sowe solid
state transitions of methancates and cthanoates are characterized (even on heating at a
moderate scanning rate) by a remarkable sluggishness. fonsequently, in Tables 1, 2 the
Tyrg data for the shortest howologues can be somewhat too high. This disadvantage tends

X



Preface

to decrease 1n the next higher homologues, and does not involve fusion and clearlng. As
an example, high accuracy equilibrium adiabatic calorimetric data, taken very recently
by Franzosini et al. (Refs. 8, 9) on sodium methanoate and propanoate, are compared in
Table 3 with the previous DSC values. The comparison also includes the enthalpy changes
involved.

For sodium octadecanoate, reference will be made to the recent DSC data by Forster et
al. (Ref. 10), collected in Tahle 4.

Table 1 = To1y, Tgygs and superamhient Tppg values determined by bSC for 21
linear alkali alkanoates.

ng Catlon  Teyp/K Teus/X Ters/%  T'ers/X T"pre/K TWVeeg/K Ref.
1 L1 - 545+1 496+2 - - - 2
Na - 530.740.5 502%5 - - - 3
K - 441.9%0.5 418%1 - - - 3
2 LL - 557+2 - - - - 2
Na - 60173+0.5 527415 465+3 414419 - 2
K - 578.7%40.5 42272+40.5 - - - 2
Rb - 514+1 498+1 - - - 2
Cs - 463%1 - - - - 2
3 Lt - 606.8+0.5% 533+2 - - - 2
Na - 562.470.5 494F1 470.240.5 - - 2
K - 638.3%0.5 352.5#0.5 - - - 2
4 Lt - 591.740.5 - - - - 2
Ba  600.440.2 524.5%0.5 508.4+0.5 498.3+0.3 489.8+0.2 450.4+0.5 4
K 677.3%0.5 626.1%0.7 562.270.6 540.8¥1.1 467.2%0.5 461.4¥1.0 &4
5 Na 6314 49842 - - - - 5
K 71632 536.6+0.7 399.5+0.9 - - - 5
6 Ka  632.0+0.5 499.6+0.6 473+2 336+2 - - 5
K 725.970.8 531.7%0.5 - - - - 5
7 K 72243 571.3+0.9 345.4+0.6 332.0+40.3 - - 5
8 K 71242 560.6+0.8 326.6+0.1 - - - 6
9 K 707.440.8 549.1+0.8 390.5+0.4 367.5+0.5 - - 6

clr: clearing; fus: fusion; trs: transition
* A metastable fusion point was also detected at Tfug(m)/K = 534+1

Table 2 = Teyp, Tgyg, and superambient Tppg values
determined by DSC for 4 alkalf {so—alkanoates.

ng Cation Te1e/K Teus/K T trs/K  Ref.
4 Na - 526.940.7 - 7

K 625.6+0.8 553.940.5  424+3 7
5 Na 559+1 461.5+0.6 - 7

K 679%2 531+3 - 7

clr: clearing; fus: fusion; trs: transitlon



xii Preface

Table 3 - Comparison between adiabatic calorimetric and DSC data.

ne Cation Quantity Value Hethod Ref
1 Na Teus/K 530.46+0.04 ad.cal. 8
530.740.5 DSC 3

Ters/K 491.5+1 ad.cal. 8

502+5 DSc 3

Qe yghy/R) /K 2130 (*) ad.cal. 8

(2.0640.05) 103  DSC 3

A rsHy/R) /K 150 (%) ad.cal. 8

(1.4140.05) 102 psc 3

3 Na Tgys/K 561.88+0.03 ad.cal. 9
562.440.5 DSC 2

T erg/K 491+1 ad.cal. 9

494F1 DSC 2

T rrg/K 467+1 ad.cal. 9

470.2+0.5 DSC 2

(Afusin/R)/K 1597.340.6 ad.cal. 9

(1.6140.05) 103  DpscC 2

(B¢ rsln/R)/K(**) (0.91%0.02) 103  ad.cal. 9

(0.89+0.05) 103  Dpsc 2

fus: fusion; trs: transition

(*) Single determination.

(**) Cumulative enthalpy change relevant to both solid state
transitions.

Table 4 = To1y, Tfus, and superambient Ty.g values determined by DSC
for sodium octadecanoate.

TCII’.'/K T'CIS/K TfUS/K T“tl’S/K T"’trs/K TIVtrs/K Tvtrs/K TVICIS/K

552.7  547.7 527.2  469/476 448 408 390 368

L NI NIL SN SpW W SW CI CIL

clr: clearing; fus: fusion; trs: transition
L: 1sotropic liquid; N: neat; SN: subneat; SpW: superwaxy; W:
waxy; SW: subwaxy; C: crystal.

1.2. Mesomorphism in alkali alkanoates.

Mesomorphic phases (liquid crystalline, or plastic crystalline, or both) can also form
in alkali alkanoates, the stability range of the mesomorphic state being intermediate
between those of the “true” crystalline and of the “true™ liquid phases. In particular,
liquid crystals (likely of the smectic type) form in linear alkanoates, starting with
butanocate when the cation is either sodium or potassium, from pentanoate when the cation
is rubidium, and from hexanoate when the cation is caesium. No liquid crystals form when
the cation is lithium. In long chain homologues (which, however, are of little relevance
to the present purposes) plastic crystals forw for all alkali cations. (See, e.g., the
data reported in Table 4 for sodium octadecanoate.)

Unfortunately, the nomenclature employed by different authors is far from homogeneous.
In particular, wost Russian investigators call "fusion™ the transformation of either a
crystalline solid or a liquid crystal into an isotropic liquid which is often misleading
in the interpretation of phase diagrams. More reasonably, in non - Russian literature a
distinction is usually made between clearing temperature, T.1py (i.e., the temperature at
which a liquid crystal transforus into an isotropic liquid), and fusion temperature,
Tgys (lee., the temperature at which a "true” crystal transforms into either an
isotropic 1liquid or a liquid crystal)(*). Further details on these points are given in
Section 2.2.

(*) It might be further considered whether in the sequence (met in several long chain
alkali alkanoates): crystal ~-> plastic crystal(s) =-=> liquid crystal(s) --> isotropic
liquid the term “fusion" should be applied to the first or to the second
transformation, but such a discussion would be of little relevance here. In Table 4 the
term fusion was applied to the transformation from the (plastic crystalline) subneat to
the (1iquid crystalline) neat I phase.

L i



Preface xiii
The literature contains reports on the phase diagrams of 58 binaries (9 with common
anion, and 49 with common cation), involving alkali alkanoates which exhibit
mesomorphism: they are listed in Table 5 where the component(s) which can exist in the
mesomorphic liquid state are underlined.

Unfortunately, information 1s mostly restricted to the lower boundary of the isotropic
liquid field. More details are available only in a limited number of cases among which
special interest 1s to be attached to the following: a) (C4H702)K + (C4H702)Na, b)
(C4H709)Li + (C4H702)Na, c) KCoH309 + KC4H702, d) NaCpH30y + NaCyH709, and e) NaCyH702 +
NaNO3, inasmuch as a comparison is here possible between the results obtained by
Prisyazhnyli et al. (Refs. 11, 12), who studied the lower boundaries of both the
isotropic liquid and the liquid crystal fields, and those obtained by previous authors,
who studied only the lower boundary of the isotropic liquid.

Table 5 - Binaries 1involving at least one alkali alkanoate able to exist in the

crystalline state.

liquid

Systems with common anion:

1) 7(C4H702)9Ky  (C4H709)9Mg 2) ~(C4H702)K  ~(C4H702)Na
3) “(i.C4H702)K  (1.C4H702)Na 4) (C4H702)L1  ~(C4H702)Na
53) (C4H702)9Mg ~(C4H702)9Nag 6) ~(CsHg03)K  ~(Cs5HgOp)Na
7) ~(i.C5Hg0)K ~(1.C5Hg03)Na 8) (CsHgO7)9Mg ~(Cs5Hg02)oNayp
9) "(CeH1102)K  ~(CgHy102)Na

Systems with common cation:

10) KCyH302 ~KC4H702 11) KCoH302 ~Ki.C4H709
12) KCyH302 ~KC5Hg09 13) KCpH302 ~Ki.CsHg02
14) KCyH302 ~“KCgH1102 15) ~KC4H7092 KCNS

16) ~KCxH702 KNO2o 17) “KC4H702 KNO3

18) ~Ki.C4H709 KNO2 19) "Ki.C4H702 KNO3

20) ~KC5Hq09 KNO2 21) “KCsHqO2 KNO3

22) "Ki.CgHg02 KNO» 23) “Ki.CsHgO3 KNO3

24) ~KCgH1102 KNO9 25) "KC7H1302 KNOo

26) "“KCgH1502 KNOg 27) “KCgHy702 KNO2

28) NaCHO3 ~“NaC4H702 29) NaCHOj ~Nai.CgHqg0sp

30) NaCyH307 “NaC4H702 31) NaCjyH302 “NaCsHg02

32) NaCpH30, “Nai.CgHg02 33) NaCpH302 ~NaCgH1102
34) ~NaC,H709 Nai.Cx4H702 35) “NaC4H702 ~Nai.CsHgOy
36) “NaC4H707 “NaCgHj 102 37) ~NaC4H702 NaC7Hs502

38) ~NaC4H702 ~NaC1gH3502 39) "NaCg4H702 NaCNS

40) ~NaC4H705 NaNOy 41) ~NaC4H70, NaNO3

42) Nai.C4H703  ~Nai.CsHgO2 43) Nai.C4H702 ~NaCgHyj109

44) Nai.C4H707  ~NaCygH3s03 45) ~NaCsHgO9 NaCNS

46) ~NaCsHgOy NaNOp 47) "NaCsHg09 NaNO3

48) “Nai.CsHg0  ~NaCgHj102 49) “Nai.CsHg0p  NaCyHs503
50) "Nai.CglHg0s  ~NaCjgH3s502 51) “Nai.Cs5HgO02  NaCNS

52) “Nai.CsHgOp  NaNOp 53) “Nai.C5HgO;  NaNO3

54) ~NaCgHj;109 NaC7Hs502 55) "NaCgHj302  ~NaCygH3s502

56) “NaCgHy102 NaCNS 57) ~NaCgHj102 NaNO3

58) NaC7H50, ~“NaCjgH3507

~ Compounds which form liquid crystals.

In order to improve homogeneity and succinctness in discussing the systems in Table 5,
it seemed convenient to present here a selection of model phase diagrams [see Schemes
A, «ve, D (*)] to which reference will be made in the subsequent critical evaluations.

(*) Schemes A, ..., D were drawn in the - usually accepted
(actually known) transformation

mesomorphlc phase {==> isotropic liquid
is first order.

~ assumption that any
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It must be noted that in these diagrams the presence of liquid crystals causes the
occurrence of invariants to which no official designation has been given so far.
Therefore, in order to avoid misunderstandings, throughout the present volume we
indicate (provisionally) as Mg an invariant at which liquid crystals, LC (and not an
isotropic liquid, IL, as in a common eutectic, E), are in equilibrium with two solids;
and, respectively, as M"g an invariant at vwhich an isotropic liquid is in equilibrium
with the liquid crystals and one solid phase (and not with two solid phases, as 1in a
common eutectic, E). Here the subscript E is added because the situation of the
equilibrium curves involved is similar to that met at a eutectic point.

For situations similar to those met in Schemes B, the subscript P will be used.

By analogy, invariants (met in subsequent Schemes) involving equilibria among two liquid
crystalline and one 1sotropic 1liquid phase will be iIndicated as M"g and M"p,
respectively. Finally, invariants involving two liquid crystalline and one solid phase
(i.e., exhibiting a situation similar to that met in a monotectic) will be designated as
My points.

Scheme A.1l.

Component 1 can exist as a liquid crystal between Tgyg(l) and To3y(1l). Component 2 melts
at Tgyg(2), and actually cannot exist as a liquid crystal. Components 1, 2 are assumed
to be partially miscible in the solid state (*). The binary invariants are an Mg and an
M7y point.
Scheme A.2.

This differs from Scheme A.l in that a maximum, M, 1is present in the liquid crystal -
isotropic liquid equilibrium curves.

Scheme A.3.

This differs from Scheme A.l in that complete mutual golubility (with 2 minimum, m) is
assumed for components 1, 2 in the solid state.

Scheme B.l.

This differs from Scheme A.l in that the 1isotropic liquid - liquid erystal equilibrium
curves 1mpinge on the liquidus branch richer in component 1. Accordingly the binary
invariants are a eutectic, E, and an M7p point.

Schemes B.2, B.3.
These represent self-explanatory modifications of Scheme B.l.
Scheme C.l.

Both components can exist as liquid crystals between Tg,g(l) and To1y(l), and between
Tfus(2) and Tp31,(2), respectively. Mutual solubility is assumed to be complete in the
mesomorphic liquid, and limited in the solid state. The only binary invariant 1s an Mg
point.

Scheme C.2.

This differs from Scheme C.l1 in that a limited mutual solubility is assumed for the
components in the liquid crystalline state. Besides the Mg point, two more binary
invariants exist, i.e., an Mg and an My point.

Scheme C.3.

This 1s a special case (Ref. 13) where four liquid crystal - isotropic liquid diphasic
fields ought to be formed, with one maximum, M, and two minima, m; and my, respectively.

Scheme D.1.

Component 1 can exist as a liquid crystal between Tg,g(l) and To1.(1). Component 2 melts
at Tgyg(2), and cannot exist as a liquid crystal. An intermediate compound {[(1)7(2)3 in
the Scheme; D: dystectic point] is formed, which cannot exist as a liquid crystal. The
binary invariants are E, Mg, M'g.

(*) Indeed, the complete absence of mutual solubility in the solid state has to be
considered an exception rather than the rule.
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Scheme D.2.

This differs from Scheme D.1 in that liquid crystal formation i1s assumed for both
components.

Scheme D.3.

This differs from Scheme D.l in that the intermediate compound melts ylelding a liquid
crystalline and an isotropic liquid phase; consequently, an M"p point is formed.

Detailed information (updated 1979) on the phase relationships of alkanoates are given
in Chapter 1.2 (Ref. 14) of a volume on thermodynamic and transport properties of
organic salts published (1980) as a book project of the IUPAC Commission on
Thermodynamics.

2. Some ambiguities met in the current literature.

2.1. Transition and peritectic points in binary systems.

Breaks along a branch of the lower boundary of the isotropic liquid region in a binary
(where, for simplicity it is assumed that no mesomorphic phases are involved) can arise
from the occurrence of

(a) polymorphic (first order) transformations in either component (examples are shown in
Schemes E.1 = E.3);

(b) limited mutual solubility of the components in the solid state (an example is shown
in Scheme F);

(¢) incongruent fusion of an intermediate compound (an example is shown in Scheme G).

(i) In Schemes E.l - E.3 component 1l undergoes (at constant pressure) the polymorphic
(first order) transformation

Terg(l)
(g — (1)1

In Scheme E.1l, it i{s further assumed that component 2 (in the solid state) is
soluble in neither polymorph of component 1.

At Tr= Typg(l), equilibrium exists among solid polymorphs (l)y and (l)ry, and the
isotropic liquid of composition x7:

()11 + (IL)p 3= ()1 + (IL)p f.e. ()11 = (1)1

Scheme E.2 shows one of the possible situations which can be met when it 1s assumed
that component 2 is soluble only in one polymorph of component 1 [in Scheme E.2: in
polymorph (1l)yy stable at T £ Tepg(l)]. At Tp # Typg(l) [in Scheme E.2: Tp >
Ters(l)], equilibrium exists (at constant pressure) among solid polymorph (1)g,
solid solutions S [of composition xg, and formed with polymorph (l);y and component
2], and isotropic liquid of composition xp:

(1)y + (IL)p<=S

Scheme E.3 shows one of the possible situations which can be met when it is assumed
that component 2 is soluble in either polymorph of component 1. At Tp, the phases in
invariant equilibrium (at constant pressure) are: the isotropic 1liquid of
composition xp, and two solid solutions of composition xsB and Xg,» respectively.

In Schemes E, the isotropic liquid of composition either xr (Scheme E.l), or xp
(Schemes E.2, E.3) is incongruent with respect to the two solid coexisting phases
(i.e., the 1liquid cannot be synthetized from the solids). When in a binary the
incongruent 1liquid is in equilibrium (at constant pressure) with two solids of the
same composition [i.e., in Scheme E.l: polymorphs (1)1 and (1)yy] the point
representing the liquid phase (in Scheme E.l: point T, whose abscissa i{s x7) 1is
designated as a transition point.

When 1in a blnary the incongruent liquid is in equilibrium (at constant pressure)
with two solids of different composition, Haase and Schoenert (Ref. 15) call the
point representing the liquid phase (i.e., 1n Schemes E.2 and E.3: point P, whose
abscissa 1s xp) a peritectic point. Haase and Schonert”s definition of peritectic
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point is convenient for the present purposes, but less restrictive than other widely
used formulations. A detailed discussion is unnecessary here, but if any other
formulations are accepted, the various situations should be considered accordingly.

(11) In Scheme F, components 1 and 2 are assumed to exhibit a limited mutual solubility
in the solid state. At the peritectic point, P, the equilibrium is:

See + (IL)pex Sp

(i11) Finally, 1in Scheme G, the intermediate compound [(1)2(2), in the specific case] is
said to melt incongruently at Tp because (at this temperature) the isotropic liquid,
(IL)p, is once more incongruent with respect to both solid phases [1.e., (1)2(2) and
(1)] entering the peritectic equilibrium

(1) + (IL)p<=(1)2(2)

In this case, the {invariant, P, 1s designated either a peritectic point, or
transition point of the peritectic type (Ref. 15).

(1v) The situations shown in Schemes E-G, though apparently far different from one

another, can be distinguished only with difficulty in the absence of information on
the solidus, e.g., on the phase relations of the pure components, the Tammann
triangles (examples of with are shown in Scheme G), etc.
Unfortunately, a number of authors, who restricted their investigations to the
visual polythermal determination of the liquidus, were frequently inclined either to
assume a break on a liquidus branch as an evidence for the existence of an
incongruently melting compound (correct only in Scheme G), or to identify the
temperature at which a break occurs with that at which a pure component undergoes a
phase transition (correct only in Scheme E.1l).

As a final remark, 1t can be added that in the Russian literature an invariant point P
is indicated only occasionally as a "peritekticheskaya tochka" (i.e., peritectic point),
but most often as a “"perekhodnaya tochka” which, however, 1s translated in English
issues of the Russian journals as either transition point (a correct, though rather
misleading, literal translation), or peritectic point, etc.

2.2. The case of pure components.

This subject was already mentioned in Section 1.2, but it 1s now thought wuseful to
comment further on one or two specific papers.

(1) Sokolov, in one of his earliest studies (1954; Ref. 16) on alkanoates, reported that
crystalline sodium methanoate, ethanoate, and propanocate melted directly into isotropic
liquids, whereas several other sodium alkanoates behaved "as 1f they had two distinct
fusion tewmperatures: the first one relevant to the transformation from the solid
crystalline to the liquid crystalline phase, and the second one to that from the liquid
crystalline to the isotropic liquid phase”(*). This statement was in agreement with
previous findings by a few former authors known to him; see, e.g., Ref. 17.

Despite the correctness of the above assertions, Sokolov then decided unfortunately
(Ref. 16) "“to assume as the fusion temperature ... of both the pure salts and mixtures
thereof the temperature at which the homogeneity of the melt disappeared”(*) (which,
however, is correct only in the absence of mesomorphic phases).

This decision caused a misinterpretation of the topology of several among the many
systems studied later on by the Smolensk group, as will be seen throughout the volume.

(11) In 1956 Sokolov (Ref. 18) provided information, during the 10th Scientific
Conference of the Smolensk Medical Institute, on phase transformations occurring in
several alkali alkanoates at T < Tgyg. Here fusion is obviously to be intended in
Sokolov”s sense, 1.e., either true fusion or clearing. This information = which
concerned only temperatures, and not the nature of the transformations - appeared in the
Summaries of Papers presented at the Conference. Sokolov”s summary could not be directly
consulted but, as far as we know, no numerical data were reported on it. None the less,
it has been subsequently quoted by the investigators of the Smolensk group as the
pertinent primary source. Comparison of such quotations, however, shows inconsistencies,

* Translated from Russian by P. Ferloni, Pavia (Italy).
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a few of which are:

(a) There should be either three transitions of sodium propanoate (at 468, 490, and
560 K, respectively) according to Ref. 19, or four (at 350, 468, 490, and 560 K,
respectively) according to Ref. 20.

(b) There should be either two transitions of potassium n—butanocate (at 463, and 553~
558 K, respectively) according to Ref. 21, or three (at 463, 553-558, and 618 K,
respectively) according to Ref. 22.

(c) There should be either two transitions of potassium iso-pentancate (at 327, and
618 K, respectively) according to Refs. 21, 23, or three (at 473, 493, and 618 X,
respectively) according to Ref. 24.

(iii) Because divergent opinions have been expressed rather frequently by different
authors about the number, nature, and location of phase transformations occurring 1in
alkanoates, each single situation has been critically evaluated throughout the volume.
No discussion, on the contrary, has been made of the phase transformations occurring in
the 1norganic components of the systems, inasmuch as data from various sources proved
usually to be either coincident or negligibly different.

3. Tabulation of the systems.

Binaries with common anion have been listed in Part 1 of the volume following the
increasing complexity of the anion, and, for a given anion, following the alphabetical
order of the cation.

Example:

Component 1 Component 2
(CHO,)2Ba (CHOZ) 2Ky
(CHO3)2Ba (CHO3)9Nay
(CHO2)9Ca (CHO3) K2
(CHO7)K (CHO2)L1
(CoH302)7Cd (C2H302)Cs
Etc. Etc.

Binaries with common cation have been listed in Part 2 of the volume following the
alphabetical order of the cation, and, for a given cation, following the self-
explanatory scheme reported here.

Component 1 Component 2
KBr KCHO,

KBr KCoH309
KCHO9 KC3H509
KCHO9 RC4H702
KCHO9 Ki-C4H709
KCHO, KC1

Etc. Etc.
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INTRODUCTION TO THE SOLUBILITY OF SOLIDS IN LIQUIDS

Nature of the Project

The Solubility Data Project (SDP) has as i1ts aim a comprehensive search
of the literature for solubilities of gases, liquids, and solids 1in
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 dafferent sources agree sufficiently, recommended values are
proposed. The evaluation sheets, recommended values, and compiled data
sheets are published on consecutive 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 containing more than
one substance, when for convenience one of the substances, which 1s called
the solvent, and may 1tself be a mixture, 1s treated differently than the
other substances, which are called solutes. 1f the sum of the mole
fractions of the solutes 1s small compared to unity, the solution 1is
called a dilute solution.

The solubility of a substance B 1s the relative proportion of B (or a
substance related chemically to B) in a mixture which 1s saturated with
respect to solid B at a specified temperature and pressure. Saturated
1mmplies the existence of equilibrium with respect to the processes of
dissolution and precipitation; the equilibrium may be stable or meta-
stable. The solubility of a substance in metastable equilibrium is
usually greater than that of the corresponding substance in stable
equliibraium. (Stractly speaking, 1t 1s the activity of the substance 1in
metastable equilibrium that 1s greater.) Care must be taken to
distinguish true metastability from supersaturation, where equilibrium
does not exast.

Either point of view, mixture or solution, may be taken in describaing
solubility. The two points of view find their expression in the
quantities used as measures of solubility and in the reference states
used for definition of activities, activity coefficients and osmotic
coefficients.

The qualifying phrase “substance related chemically to BY requires
comment. The composition of the saturated mixture (or solution) can be
described in terms of any suitable set of thermodynamic components. Thus,
the solubility of a salt hydrate in water 1s usually given as the relative
proportion of anhydrous salt 1n solution, rather than the relataive
proportions of hydrated salt and water.

Quantities Used as Measures of Solubility
1. Mole fraction of substance B, xg:

c
xg = nB/s§1ns 13

where ng 1s the amount of substance of s, and ¢ 15 the number of distinct
substances present (often the number of thermodynamic components in the
system). Mole per cent of B 1s 100 xg.

2. Mass fraction of substance B, wg:

wg = mg /

s [2]

10

g
where mg' 1s the mass of substance s. Mass per cent is 100 wg. The
equivalent terms weight fraction and weight per cent are not used.

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

(o} c
xs,8 = mg/ L mg = xg/ L Xs (3]
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where the summation 1s over the solutes only. For the solvent A, x5, 4 -
xa/(l - xa), wg, A = Wwa/(l -~ wa). These quantities are called Janecke
mole (mass) fractions 1in many papers.

4. Molality of solute B (1, 2) in a solvent A:
mg = ng/np Ma SI base units: mol kg~ ? [41
where My 1s the molar mass of the solvent.
5. Concentration of solute B (1, 2) 1n a solution of volume V:
cy = (8] = ng/V SI base units: mol m™ 3 {5]

The symbol cg 1s preferred to {B]}, but both are used. The terms molarity
and molar are not used.

Mole and mass fractions are appropriate 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 in Table 1-1 following thais
Introduction. Other useful quantities will be defined in the prefaces to
1ndividual volumes or on specific data sheets.

In addition to the quantities defined above, the following are useful
1n conversions between concentrations and other quantities.

6. Density: p = m/V Sl base units: kg m™? (6}

7. Relative density: d; the ratio of the density of a mixture to the
density of a reference substance undeE conditions which must be
specified for both (1). The symbol d/swill be used for the density of a
mixture at t°C, 1 bar divided by the 5en51ty of water at t’'°C, 1 bar. (In
some cases 1 atm = 101.325 kPa 1s used instead of 1 bar = 100 kPa.)

8. A note on nomenclature. The above definitions use the nomenclature
of the IUPAC Green Book (l), in which a solute 1s called B and a solvent A
In compilations and evaluations, the first-named component (component 1)
1s the solute, and the second (component 2 for a two-component system) 1is
the solvent. The reader should bear these distinctions i1n nomenclature 1in
mind when comparing nomenclature and theoretical equations given 1n this
Introduction with equations and nomenclature used on the evaluation and
compillation sheets.

Thermodynamics of Solubility

The praincipal 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 analysis 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
difficult to achieve i1n many cases because of a lack of experimental or
theoretical i1nformation concerning activity coefficients. Where
thermodynamic quantities can be found, they are not evaluated critically,
since this task would involve critical evaluation of a large body of
data that 1s not directly relevant to solubility. The following
1s an outline of the principal thermodynamic relations encountered 1in
discussions of solubility. For more extensive discussions and references,
see books on thermodynamics, e.g., (5-12).

Activity Coefficients (1)
(a) Mixtures. The activity coefficient fg of a substance B 1s given
by
RT 1n (fpxp) = up - Mkp* (71

where up* 1s the chemical potential of pure B at the same temperature and
pressure. For any substance B in the mixture,

lim fg = 1 {8}
xg? 1

(b) Solutions.
(1) Solute B. The molal activity coefficient vy 1s given by
RT in(ypmg) = ugp - (uB - RT ln mg)*® {91

where the superscript ® indicates an infinitely dilute solution. For any
solute B,

oy

B = 1 {10}
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Activity coefficients yg connected with concentrations cg, and fy,g
(called the rational activity coefficient) connected with mole fractions
xg are defined 1n analogous ways. The relations among them are (1, 9),
where p* 1s the density of the pure solvent:

fig = (1 + MaLmg)yg = (P + L(Ma - Mg)cglyp/p* [11]
vg < (1 - Ixs)fx,8 = (P~ ngcs)Ye/p‘ [12]
yB = P fx,pll + L(Mg/Ma - 1)XB1/P = p*(1 + IMsms)YB/p [(13)

For an electrolyte solute B = CyiA,.., the activity on the molality
scale 1s replaced by (9)
vgmg ~ v+Ymp¥QV [14)

where v = vy + v, Q = (v+v*v_v')1/v. and 74 is the mean 1onic activity
coefficient on the molality scale. A similar relation holds for the
concentration activity, ygcg. For the mole fractional activity,

fFx,Bxg = ©Q “fs'xs” [15]

where x4 = (x+x_)1/v. The quantities x4 and x- are the i1onic mole
fractions (9), which are

x4y = vyxg/[1l + g(vs - 1)xgl; x- = v_xg{l + g(VS - 1)xg] {i6]

where vg 1s the sum of the stoichiometraic coefficients for the ions in a
salt with mole fraction xg. Note that the mole fraction of solvent 1s now

xa' = (1 - LveXs)/[1 + L(vs - 1)Xs] {17)
so that .
xaq' o+ [s:vsxs =1 [18]
The relations among the various mean ionic activity coefficients are:
fe = (1 + MLvgms)ve = [P + L(vgMa - Mg)Cslye/p” (191]
(1 - Brolfs [20)

Y+ T 1% g(vs 1) xg = (p - ngcs)Yi/P

p*[1 + L(Ms/Ma = 1)xs]fs
Y& = PIT + L(vg - D1)¥g)

(11) Solvent, A:
The osmotic coefficient, ¢ , of a solvent A 1s defined as (1):

¢ = (A" - nA)/RT Mg gms {22)

p* (1l + LMsmg)Y+/p [21)]

where uA* is the chemical potential of the pure solvent.
The rational osmotic coefficient, ¢y, 1s defined as (1l):
$x = (a4 - uA*)/RTinxp = ¢My gms/ln(l + Mj gms) [23)
The activity, aa, or the activity coefficient, fa, is sometimes used

for the solvent rather than the osmotic coefficient. The activity
coefficient 1s defined relative to pure A, just as for a mixture.

For a mixed solvent, the molar mass in the above equations is replaced
by the average molar mass; i.e., for a two-component solvent with
components J, K, Mp becomes

Mpg = Mg + (Mg - Mj)xvy,K [24])
where xy,g 1s the solvent mole fraction of component X.

The osmotic coefficient i1s related directly to the vapor pressure, p,
of a solution in equilibrium with vapor containing A only by (12, p.306):

#MaTvoms = - in(p/pA*) + (Vm,a - BaA)(P - pa*)/RT [25)

where pa*, Vm,a are the vapor pressure and molar volume of pure solvent
A, and Bppa 1s the second virial coefficient of the vapor.
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The Liquid Phase

A general thermodynamic differential equation which gives solubilaity
as a function of temperature, pressure and composition can be deraved.
The approach 1s similar to that of Kirkwood and Oppenheim (7); see also
(11, 12). Consider a solid mixture containing ¢ thermodynamic components
1. The Gibbs-Duhem equation for this mixture 1is:

E x;'(S,;'dT - V,'dp + du;') =0 {26]
1=1

A liquid mixture 1n equilibrium with this solid phase contains ¢’ thermo-
dynamic components 1, where ¢ ? ¢. The Gibbs-Duhem equation for the
liquid mixture 1is:

L] c'
X1(SiAT - Vidp + du,") + E  x1(5,dT - Vadp + diy) = 0 (27]
1 =

™

Subtract [26] from [27] and use the equation
dey = (diy)r,p - 5,4T + V,dp {28)
and the Gibbs-Duhem equation at constant temperature and pressure:
F Xy (e, £ x,(duy) 0 [29)
X + . X =
1§1 1(84; )T1,p gk Xa(du) T, p

The resulting equation 1is:

x;'(Vy - vy)ap  [30]

u~a
=]

[o} L] c L] L}
RT ¥ *1 (dlnap)r,p = L X3 (Hy = Hy )aT/T -

where
Hy - Hy' = T(S; - 8;'") [31)

1s the enthalpy of transfer of component 1 from the solid to the liquid
phase at a given temperature, pressure and composition, with H; and S,
the partial molar enthalpy and entropy of component 1.

Use of the equations

H; - H;° = -RTz(alnai/aT)x,p [32]
and

L]

V, - V9 = RT(31na;/3p)x, T [33]

where superscript o indicates an arbitrary reference state gives:

[} 1 c L] L] c L] L]
Rlelxl dlna; =121x1 (H;® - Hy )AT/T —12 x; (V0 -V, )dp [34)
= = =2
where
dlna; = (dlnaj)r,p + (31lna;j/3T)x,p + (31na,/dp)x,T (35]

The terms 1involving enthalpies and volumes in the solid phase can be
written as:

C C N N
T xi'Hy' = Hg* L xi'vi' = vg (361

With eqn [36]), the final general solubility equation may then be written:

c « & -
RE xi'dlnaj = (Hs* - E x;'H9)A(1/T) = (Vs* - E x,'V,9)ap/T  [37)

Note that those components which are not present in both phases do not
appear in the solubility equation. However, they do affect the solubility
through their effect on the activities of the solutes.

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

(a) Solubility as a function of temperature.

Consider a binary solid compound ApnB 1n a single solvent A. There 1s
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no fundamental thermodynamic distinction between a binary compound of A
and B which dissociates completely or partially on melting and a solid
mixture of A and B; the binary compound can be regarded as a solid mixture

of constant composition. Thus, with ¢ = 2, x4' = n/(n + 1),
xg T 1/(n + 1), eqn [37) becomes:
din(apflag) = -8Hag®d(1/RT) [38]
where
AHpg? = nHa + Hg -(n + 1)Hg* [39]

1s the molar enthalpy of melting and dissociation of pure solid ApB to
form A and B8 1n their reference states. Integration between T and T,,
the melting point of the pure binary compound Ap8, gilves:

T
In(agfag) = 1n(agfap)rer - [MHAR°d(1/RT) [40]
1] TU
(1) Non-electrolytes

In eqn [32], introduce the pure liquids as reference states. Then,
using a simple first-order dependence of AHag* on temperature, and
assuming that the activitity coefficients conform to those for a simple
mixture (6):

RT infp = wxg? RT Infg = wxp? {41}

then, 1f w 1s i1ndependent of temperature, egn {32] and [33] give:

el
In{xg(1-xp)") + 1"{TT“¢EETH*T} = G(T) [42)
where x x x

__ [AHpg* - T*AC 1

G(T) = { R 2 }{ T T*}
(43}
+ ACp” in(T/T*) - !{ Xp? t nxp? _ =
R R T (n + )T

where ACL* 15 the change 1n molar heat capacity accompanying fusion plus
dscomposxtion of the pure compound to pure liquid A and B at temperature
T, (assumed here to be independent of temperature and composition), and
AHpg* is the corresponding change 1n enthalpy at T - T*. Equation [42)
has the general form:

In{xg(l-xg)?} = A; + A,/(T/K) + A31In(T/K) + Ag(xa? + nxp?)/(T/R) [44])
1f the solid contains only component B, then n = 0 1n eqn [42] to [44].
If the infinite dilution reference state 1s used, then:
RT 1nfy, g = w(xpa? - 1) [45]
and [39] becomes
AHAR™ = nHp®™ + Hg™ -(n + l)Hg" [46]

where AHag™ 15 the enthalpy of melting and dissociation of solid compound
ApB to the infinitely dilute reference state of solute B in solvent A; Hp*
and Hg™ are the partial molar enthalpies of the solute and solvent at
infinite dilution. Clearly, the integral of eqn [{32] will have the same
form as eqn [35], with AHag™ replacing AHag", ACp™ replacing ACp*, and
xa? ~ 1 replacing xa? 1n the last term.

See (5) and (1l1) for applications of these equations to experimental
data.

(2i) Electrolytes
(a) Mole fraction scale

If the liquid phase 1s an aqueous electrolyte solution, and the
solid 1s a salt hydrate, the above treatment needs slight modification.
Using rational mean activity coefficients, eqn [34]) becomes:
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1n{[lxgv$i - T?i:]an} B ln[TE_TE;T"*V} + ln[[$g*]v[$ﬁ*]n}

[47]
b 4 e 4 E 4 X
- {aanT g a1 L L 8% ancee)
where superscript * indicates the pure salt hydrate. If 1t 1s assumed

that the activity coefficients follow the same temperature dependence as
the right-hand side of eqn (47] (13-16), the thermochemical guantities on
the right-hand side of eqn [47] are not rigorous thermodynamic enthalpies
and heat capacities, but are apparent quantities only. Data on activity
coefficients (9) 1n concentrated solutions i1ndicate that the terms
involving these quantities are not negligible, and their dependence on
temperature and composition along the solubility-temperature curve 1s a
subject of current research.

A similar equation (with v = 2 and without the heat capacity terms or
activity coefficients) has been used to fit solubility data for some
MOH-H20 systems, where M 1s 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 MCl,-H,0 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 moialxty scale 1n egn (40]
glves:

Y4 My
vln{-—-—-’ *] - v(mg/mg* - 1) - v{mg(¢ - 1)/th - 8% + 1)

Y+ Mg (48]
= G(T)

where G(7) 1s the same as 1n eqn [47], mB* = 1/nMp is the molality of the
anhydrous salt 1n the pure salt hydrate and v; and ¢ are the mean activity
coefficient and the osmotic coefficient, respectively. Use of the osmotic
coefficient for the activity of the solvent leads, therefore, to an
equation that has a different appearance to {47]; the content 1s
identical. However, while eqn {47] can be used over the whole range of
composition (0 € xg € 1), the molality 1in eqn [48) becomes infinite at xp
= 1; use of eqn (48] is therefore confined to solutions sufficiently
dilute that the molality 1s a useful measure of composition. The
essentials of egn (48] were deduced by Williamson (17); however, the form
used here appears first in the Solubility Data Series. For typical
applications (where activity and osmotic coefficients are not considered
explicitly, so that the enthalpies and heat capacities are apparent
values, as explained above), see (18).

The above analysis shows clearly that a rational thermodynamic basis
exists for functional representation of solubility-temperature curves 1in
two-component systems, but may be difficult to apply because of lack of
experimental or theoretical knowledge of activity coefficients and partial
molar enthalpires. Other phenomena which are related ultimately to the
stoichiometric activity coefficients and which complicate interpretation
include 1on pairing, formation of complex 1ions, 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 1s constant:

ra8" = wa,B(sln) = nua + ug [49]

= (nup® + vips™ + vop-™) + nRT Infaxa
+ VRT 1ln(vimzQ)

for a salt hydrate ApB which dissociates to water (A), and a salt (B), one
mole of which ionizes to give v4 cations and v. anions in a solution 1in
which other substances (ionized or not) may be present. 1f the saturated
solution is sufficiently dilute, fg = x4 = 1, and the quantity Kg in

AC™ = (vius™ + vopu™ + nup® ~ Hag*)

= =RT 1ln K3
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= ~VRT 1n(Qvimg) (50]

1s called the solubility product of the salt. (It should be noted that it
1s not customary to extend this definition to hydrated salts, but there is
no reason why they should be excluded.) Values of the solubility product
are often given on mole fraction or concentration scales. In dilute
solutions, the theoretical behaviour of the activity coefficients as a
function of 1onic strength 1s often sufficiently well known that reliable
extrapolations to infinite dilution can be made, and values of Kg can be

determined. In more concentrated solutions, the same problems with
activity coefficrents that were outlined 1n the section on variation of
solubility with temperature still occur. I[f these complications do not

arise, the solubility of a hydrate salt CyA,-nHp0 1n the presence of
other solutes 1s given by egn (50] as

v In{myg/myx(0)} ~ -vin{rvy/73(0)} - n In{ap/ap(0)} [51)

where a4 i1s the activity of water in the saturated solution, mg 1s 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 solubilaty
equillibria. For nomenclature connected with these equilibria (and
solubilaity 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 solid solution, or
"mixed crystals"), and may be stable or metastable. As well, any
number of solid phases consistent with 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 1is very
slow. Surface heterogeneity may also give rise to metastability, eirther
when one solid precipitates on the surface of another, or 1f the size of
the solid particles 1s sufficiently small that surface effects become
important. In either case, the solid 1s not in stable equilibrium
with the solution. See (21) for the modern formulation of the effect of
particle size on solubilaity. The stability of a solid may also be
affected by the atmosphere 1in which the system 1s equilibrated.

Many of these phenomena require very careful, and often prolonged,
equilibration for their 1investigation and elimination. A very general
analytical method, the "wet residues" method of Schreinemakers (22),
1s often used to investigate the composition of solid phases in
equilibrium with salt solutions. This 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, in particular X-ray, optical, and thermal analysis methods, are
used 1n 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; additiocnal explanation 1s given below.

Guide to the Compilations

The format used for the compilations 1s, for the most part, self-
explanatory. The details presented below are those which are not found
1in the FOREWORD or which are not self-evident.

Components. Each component 1s 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 ais
governed by what 1s usual for most current users: 1.e., IUPAC for
inorganic compounds, and Hill system for organic compounds. Components
are ordered according to:

(a) saturating components;

(b) non-saturating components 1n 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
Rov: 2: Th to the end of the known elements, 1n order of
atomic number.

Sait hydrates are generally not considered to be saturating components
since most solubilities are expressed in terms of the anhydrous salt. The
ex1stence of hydrates or solvates 1s carefully noted in the text, and CA
Registry Numbers are given where available, usually 1in the craitical
evaluation. Mineralogical names are also quoted, along with thear CA
kegistry Numbers, again usually 1in the critical evaluation.

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

Experimental Values. Data are reported in the units used in the
original publication, 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 1n 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
"hemical Abstracts are often used here to save space.

Estimated Error. If these data were omitted by the original authors,
and 1f 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 thais
section which provides short comments relevant to the general nature of
the work or additional experimental and thermodynamic data which are
jJudged 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 1s 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 craitically reviewed. A brief description of the evaluation
sheets 1s given below.

Components. See the description for the Compilations.
Evaluator. Name and date up to which the literature was checked.

Critical Evaluation

(a) Cratical 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
1f the experimental data permit an assessment of reliabilaty.

(b) Fitting equations. 1f the use of a smoothing equation is
justifiable the evaluator may provide an equation representing the
solubility as a function of the variables reported on all the
compilation sheets.

(c) Graphaical summary. In addition to (b) above, graphical summaries
are often given.

(d) Recommended values. Data are recommended 1f the results of at
least two i1ndependent groups are avallable and they are in good
agreement, and 1f the evaluator has no doubt as to the adequacy and
reliabilaity of the applied experimental and computational procedures.
Data are considered as tentative 1f only one set of measurements 1s
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__

available, or 1f the evaluator considers some aspect of the computational
or experaimental method as mildly undesirable but estimates that it should
cause only minor errors. Data are considered as doubtful 1f 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 ais
needed. Data determined by an 1nadequate method or under 1ll-defined
conditions are rejected. However references to these data are included
1n the evaluation together with a comment by the evaluator as to the
reason for thear 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 i1n thas sectaion.

used by the investigators, the final recommended values are reported

in S.1. units (1, 28) when the data can be accurately converted.
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Table I-1
Quantities Used as Measures of Solubility of Solute B
Conversion Table for Multicomponent Systems
Containing Solvent A and Solutes s
mole fraction mass fraction molality concentration
Xg = wg = mg = cg =
xg xB Mpxg XB oxg
Mg+ E(Ms - Map)xg Ma(L - %xs) Mp + E(Ms ~Ma) Xg
wg/Mg W
M
B | I7Ma ¥ L(I/Mg - I/Mpws B PRI = L5 pvB/MB
m Mam Mpm m pmpg
B I"+'M‘§§sﬁg T+ f%ﬁB——sMs'- B T LMgmg
s 8
Macg cg
8 p ¥ g(MA - Mg)cg MpeB/e P = tMgcg c8
p density of solution

Ma. Mg, Mg = molar masses of solvent,
Formulas are given in forms suitable for rapid computation: all
calculations should be made using SI base unaits.

solute B, other solutes s
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Systems with Common Anion

COMPONENTS:

(1) Barium methanoate (barium formate);
(CHOZ)ZBa; [541-43-5]

(2) Potassium methanoate (potassium
formate);

ORIGINAL MEASUREMENTS:

Berchiesli,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

Eutectic, E, at 162.6 ©°C and %)= 0.074

(authors).
Peritectic, P, at 192.2 °C and x;= 0.373
(authors).
Note - The investigation was limited to

x; € 0.50 due to thermal instability.

220
%)
Qo
S
180
, . E
(o0 08 X, 1
,),8a (CHO) K,

AUXILIARY INFORMATION

METHOD /APPARATUS/PROCEDURE

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Teus(2)™ 169 °C (442 K) agrees satisfacto-
rily with the value Tg,  (2)= 441.940.5 K
reported in Table 1 of tge Preface. The
authors” assertion that the negative
deviation with respect to ideality of the
liquidus branch richest in component 2
proves poor miscibility of the solid
components in this region is reasonable. No
assumption is made by the authors about the
nature of the peritectic equilibrium.

SOURCE AND PURITY OF MATERIALS:

Component 1:
299 7.

K&K material of stated purity

Component 2: C. Erba RP material of stated

purity > 99 %,

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +0.1 K

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118,




Systems with Common Anion

COMPONENTS:

(1) Barium methanoate (barium formate);
(CHOp)oBa; [541-43-5]
(2) Sodium methanoate (sodium formate);

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

Eutectic, E,
(authors).
Peritectic, P,
(authors).

at 224.8 °C and xy= 0.354

at 242.0 °C and x= 0.518

Note = The {Investigation was limited to
x; € 0.55 due to thermal instability.

250

tsoC

X, 1
(CHO,),Na,

05
(CHO,),Ba+

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1l). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Trug(2)™ 258 °C (531 K) agrees satisfacto-
rily with the value Tg,.(2)= 530.7+0.5 K
reported in Table 1 of the Preface. The
authors”  assertion that the negative
deviation with respect to ideality of the
liquidus branch richest 1in component 2
proves poor miscibility of the solid
components in this region is reasonable. No
assumption is made by the authors about the
nature of the peritectic equilibrium.

SOURCE AND PURITY OF MATERIALS:
Component 1: K&K material of stated purity
2 99 %.
Component 2: C. Erba RP material of stated
purity > 99 X.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +0.1 K

REFERENCES :

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.

=



Systems with Common Anion

COMPONENTS:

(1) Barium methanoate (barium formate);
(CHOz)zBa; [541-43-5]

(2) Thallium(I) methanoate (thallous
formate);

ORIGINAL MEASUREMENTS:

Berchiesi, G.; Cingolani, A.; Leonesi, D.;
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

BEutectic, E, at 95.4. ° and x;= 0.079
(authors).

Note - The investigation was 1limited to
X) € 0.09 due to thermal instability.

105} ]
&

ot ]

s

95|

E
095 X, 1

(CHOp,Ba« (CHO,),TI,

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1l). The dinitial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by  comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Teus(2)™ 101 O°C (374 K) coincides with the
values determined with DSC by Braghetti et
al. (Ref. 2), and with DTA by Meisel et al.
(Ref. 3), although being 3 K lower than
that obtained with hot-stage polarizing
microscopy by Baum et al. (Ref. 4).

SOURCE AND PURITY OF MATERIALS:

Component 1:
299 Z.
Component 2:
299 7.

K&K material of stated purity

BDH material of stated purity

ESTIMATED ERROR:

Temperature: accuracy  probably +0.1 K
(compiler).

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sei. 1968, 38, 116-118.

(2) Braghetti, M.; Berchiesi, G.;
Franzosini, P.
Ric. Sei. 1969, 39, 576-584.

(3) Meisel, T.; Seybold, K.; Halmos, Z.;
Roth, J.; Melykuti, C.
J. Thermal Anal. 1976, 10, 419-431.

(4) Baum, E.; Demus, D.j; Sackmann, H.
Wiss. Z. Univ. Halle 1970, 19, 37-46.




Systems with Common Anion

COMPONENTS :

(1) Calcium methanoate (calcium formate);
(CHOy),Ca; [544-17-2]

(2) Potassium methanoate (potassium
formate);

ORIGINAL MEASUREMENTS:

Berchiesi, G.; Cingolani, A.; Leonesi, D.;
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

Eutectic,
(authors).

E, at 163.2 ©°C and x1= 0.057

Note = The investigation was 1limited to

x; € 0.11 due to thermal instability.

190 4

t/oC

170+ B

0.9 1
(CHO,),Ca «— (CHO,),K,

AUXILIARY

INFORMATION

METHOD/APPARATUS /PROCEDURE :

sultable for work under an
atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The 1initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

A Pyrex device,
inert

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, 1l.e.,
Teus(2)™ 169 OC (442 K) agrees satisfacto-
rily with the value Tey (2)= 441.9+0.5 K
reported in Table 1 of the Preface. The
authors” assertion that the negative
deviation with respect to ideality of the
liquidus branch richer 1in component 2
proves poor miscibility of the solid
components in this region 1s reasonable.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials of stated

> 99 %

purity

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +0.1 K

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.




Systems with Common Anion

COMPONENTS:

(1) Calcium methanoate (calcium formate);
(2) Sodium methanoate (sodium formate);
(CHO,),Nap; [141-53-7]

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

Eutectic, E, at 233.4 ©C and xp= 0.243
(authors).

Note - The investigation was limited to
x; < 0.27 due to thermal instability.

250/ )
O Gt J
=]
=
230 E .
08 1
(CHO,,Ca+=  (CHO,),Na,

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

A Pyrex device, suitable for work under an

inert atmosphere, and allowing one to
observe the system visually, was employed
(for detalls, see Ref. 1). The initial

crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by  comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer. .

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Trug(2)~ 258 °C (531 K) agrees 'satisfacto-
rily with the value Tfus(2)= 530.7+0.5 K
reported in Table 1 of the preface. The

authors” assertion that the negative
deviation with respect to ideality of the
liquidus branch richer 1in component 2
proves poor miscibility of the solid

components Iin this region 1is reasonable.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials of stated purity
299 %

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K
(compiler).

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sei. 1968, 38, 116-118.
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Systems with Common Anion

COMPONENTS :

(1) Calcium methanoate (calcium formate);
(CHOy),Ca; [544~17-2]

(2) Thallium(I) methanoate (thallous
formate);

ORIGINAL MEASUREMENTS:

Berchiesi, G.; Cingolani, A.; Leonesi, D.;
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-~1975.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure). i
Characteristic point(s):
Eutectic, E, at 94.2 ©°C and x;= 0.088 N
(authors). 120
Note <~ The investigation was limited to
x; < 0.11 due to thermal instability.
ot
)
N
pd
100t
E
L il
0.9 X2 1
(CHO,),Ca « (CHO,),TI,
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for detalls, see Ref. 1), The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Teug(2)™ 101 °C (374 K) coincides with the
values determined with DSC by Braghetti et
al. (Ref. 2), and with DTA by Meisel et al.
(Ref. 3), although being 3 K lower than
that obtained with hot-stage polarizing
microscopy by Baum et al. (Ref. 4).

SOURCE AND PURITY OF MATERIALS:

Component 1: C. Erba RP material of stated
purity > 99 Z.

Component 2: BDH material of stated purity
> 99 Z.

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sei. 1968, 38, 116-118.

(2) Braghetti, M.; Berchiesi, G.;
Franzosini, P.
Ric. Sci. 1969, 39, 576-584.

(3) Meisel, T.; Seybold, K.; Halmos, Z.;
Roth, J.; Melykuti, C.
J. Thermal Anal. 1976, 10, 419-431.

(4) Baum, E.; Demus, D.; Sackmann, H.
Wiss. Z. Univ. Halle 1970, 19, 37-46.

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K
(compiler).




Systems with Common Anion

COMPONENTS : EVALUATOR:
(1) Potassium methanoate (potassium formate);| Franzosini, P.,

(CHO5)K; [590-29-4] Dipartimento di Chimica Fisica,
(2) Lithium methanoate (lithium formate); Universita” di Pavia (ITALY).

(CHO5)Li; [556-63-8]

CRITICAL EVALUATION:

This system was studied by Sokolov and Tsindrik (Ref. 1) as a side of the reciprocal
ternary K, Li/CHO,, NO3, and by Pochtakova (Ref. 2) as a side of the ternary CHO, /K, Li,
Na. 1In both cases, tge visual polythermal analysis was employed, and the investigation
was restricted to the liquidus.

The obtained results, i.e., formation of a 1:1 congruently melting intermediate compound
giving a eutectic with either component, are qualitatively similar. It is, however, to
be remarked that no explanation is offered by Pochtakova (Ref. 2, where Ref. 1 is
quoted) for the considerable difference between the temperature she found (427 K) for
the eutectic at 100x; about 40, and that (413 K) measured previously by Sokolov and
Tsindrik (Ref. 1).

The fusion temperatures of the pure components reported in both Ref. 1 and Ref. 2, i.e.,
Teue(l)= 440 K, T g(2)= 546 K, are in fair agreement with those listed in Table 1 of
the Preface (441.9%3.5 K, 546+1 K). On the contrary, poor correspondence exists between
solid state transition temperatures quoted in Ref. 1 from Ref. 3 (i.e., 333, 408, and
430 K for component 1; 360, 388, and 505 for component 2) and those listed in Table 1 of
the Preface (418+1 K for component 1, and 496+2 K for component 2).

REFERENCES:

(1) Sokolov, N.M.; Tsindrik, N.M.
Zh. Neorg. Khim. 1969, 14, 584-590 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 302-306.

(2) Pochtakova, E.I.
Zh. Neorg. Khim. 1980, 25, 1147-1150; Russ. J. Inorg. Chem. (Engl. Transl.) 1980,
25, 637-639 (*).

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




10 Systems with Common Anion

COMPONENTS :

(1) Potassium methanoate (potassium
formate);
(CHO,)K; [590-29-4]

(2) Lithium methanoate (lithium formate);
(CHO,)Li; [556-63-8]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Tsindrik, N.M.

Zh. Neorg. Khim. 1969, 14, 584-590 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 302-306.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

Eutectic, E;, at 118 oc and 100x,= 75
(authors).
Eutectic, Ep, at 140 °C and 100x;= 39.5
(authors).

Intermediate compound(s):

(CHOZ)ZKLi (probable composition),
congruently melting (authors).

2] @ .|273
3

p B8
167523

E2
Y E,
[ ] ]
100 100 X, [}

(CHO,K (CHOLI

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

Commercial materials recrystallized.
Component 1 undergoes phase transitions at
ty.5(1)/%C= 60, 135, 157 (Ref. 1) and melts
at tg  (1)/9C= 167.

Component 2 undergoes phase transitions at
t..s(2)/°C= 87, 115, 232 and melts at
tfus(Z)/°C= 273.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




Systems with Common Anion 1
COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium methanoate (potassium Pochtakova, E.I.
formate); Zh. Neorg. Khim. 1980, 25, 1147-1150; Russ.
(CHO,)K; [590-29-4] J. Inorg. Chem. (Engl. Transl.) 1980, 25,
(2) Lithium methanoate (lithium formate); 637-639 (*).
(CHO5)Li; [556-63-8]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
The results are reported only in graphical
form (see figure).
o
Characteristic point(s): > 273
Eutectic, Ey, at 121 °C (author) and 100xy=
25 (according to Fig. 1 and Fig. 2 of the 167
original paper, erroneously reported as £ E,
100x; in the text; compiler). . .
1 ; plle ) 100 X 100
Eutectic, Ep, at 154 °C (author) and 100x,= {CHOYK 2 (CHOL) Li
60 (according to Fig. 1 and Fig. 2 of the
original paper, erroneously reported as
100x, in the text; compiler).
1
Intermediate compound(s):
(CHO,),KLi, congruently melting at 163 °C
(author).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal method. Not stated. Component l: tg .(1)/9C= 167.
Component 2: tg . (2)/°C= 273.
ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES:
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COMPONENTS: EVALUATOR:

(1) Potassium methanocate (potassium formate);| Franzosini, P.,
(CHO5)K; [590-29-4) Dipartimento di Chimica Fisica,
(2) Magnesium methanoate (magnesium formate) | Universita” di Pavia (ITALY).
(CHO,) o Mg; [557-39-1]

CRITICAL EVALUATION:

The system was studied by Berchiesi et al. (Ref. 1), who indicated component 1 as
(CHOZ)ZKZ’ and by Pochtakova (Ref. 2), who indicated component 1 as (CHOZ)K in Table 6
of her paper, and as (CH02)2K2 in Fig. 2. Inspection of text and figures led both the
compiler and evaluator to assume the latter formula as the correct one: consequently, a
direct comparison is possible between data from either sources.

Comparison makes apparent that Pochtakova (Ref. 2), who seems not to be aware of Ref. 1,
could obtain no evidence for the eutectic due to the fact that she performed no
measurements at 0 < 100x, < 5, while the eutectic composition (Ref. 1) is 100x,= 1.3.

It is to be added that: (i) Berchiesi et al.”s fusion temperature of component 1 read by
the evaluator on the original plot, i.e., Tfus(l):_169 OC (442 K) agrees with the value
Tfus(l)- 441.9+0.5 K reported in Table 1 of the Preface more satisfactorily than
Pochtakova®s figure (440 K); (1i) the solid state transition temperatures quoted for
component 1 in Ref. 2 from Ref. 3 (i.e., 333, 408, and 430 K) cannot be identified with
the relevant data of Table 1 of the Preface, where a single transition 1s mentioned
which occurs at Tep (1)/K= 418+1; and (111) Pochtakova“s points are affected by a
scattering noticeably iarger than Berchiesi et al.”s.

In conclusion, the evaluator recommends the data by Berchiesi et al. (Ref. 1), although
regretting that they are presented only in graphical form, and not supported by any
investigation of the solidus.

REFERENCES:

(1) Berchiesi, G.; Cingolani, A.; Leonesi, D.; Piantoni, G.
Can. J. Chem. 1972, 50, 1972-~1975.

(2) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.XI. 1956.




Systems with Common Anion 13
COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Potassium methanocate (potassium Berchiesi, G.; Cingolani, A.; Leonesi, D.;
formate); Piantoni, G.
(CHO5)9Kp; [590-29-4] Can. J. Chem. 1972, 50, 1972-1975.
(2) Magnes%um methanoate (magnesium

formate);
(CHOy ) Mg; [557-39-1]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

1901
Eutectic, E, at 167.4 ©°C and xy= 0.013
(authors).
e
Note - The investigation was limited to ST
Xy > 0.97 due to thermal instability.
170+

0 005 X;
(CHO,), K, ~1CHO,), Mg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A Pyrex device, suitable for work under an | Component 1l: C. Erba RP material of stated

inert atmosphere, and allowing one to | purity > 99 Z.

observe the system visually, was employed | Component 2: K&K material of stated purity

(for details, see Ref. 1). The initial |> 99 Z%.
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by  comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

SOURCE AND PURITY OF MATERIALS:

ESTIMATED ERROR:

(compiler).

Temperature: accuracy

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sei. 1968, 38, 116-118.
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COMPONENTS:

(1) Potassium methanoate (potassium
formate);
(CHO,) )Ky; [590-29-4]

(2) Magnesium methanoate (magnesium
formate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/k*  100x,
167 440 0
190 463 5
212 485 7.5
225 498 10
239 512 12.5
243 516 15
257 530 17.5
269 542 20
280 553 22.5

287 560 25
4 T/R values calculated by the compiler.
Note - The system was 1investigated at

0 < 100x, < 25 due to thermal instability
of component 2. No characteristic point was

t/°C

250

200

with differential
numerical DTA data,
by the author).

thermal analysis (no
however, are tabulated

observed in the mentioned composition ,
reglon. 0 15 100x, 30
[CH0212K2 (CH02]2Mg
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal method, supplemented | Materials prepared (Ref. 1) by reacting the

proper ("chemically pure”) carbonate with a
slight excess of methanoic acid of
analytical purity.

Component 1 undergoes phase transitions at
teps(1)/°C= 60, 135, 157 (Ref. 2).

Component 2 undergoes a phase tramnsition
at t.,..(2)/°C= 140.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. KXonf. S.M.I.
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COMPONENTS: EVALUATOR:
(1) Potassium methanoate (potassium formate);| Spinolo, G.,

(CHO5)K; [590-29-4] Dipartimento di Chimica Fisica,
(2) Sodium methanoate (sodium formate); Universita” di Pavia (ITALY).

(CHO,)Na; [141-53-7]

CRITICAL EVALUATION:

The binary CHOZ/K, Na was studied by Dmitrevskaya (as a side system of the reciprocal
ternary CHO,, N03/K, Na; Ref. 1) and by Leonesi et al. (as a side system of the
reciprocal ternary CHOp, Cl/K, Na; Ref. 2). In both papers, visual observation was
employed, and investigation was restricted to the liquidus; moreover, the latter authors
listed only the few numerical data which were relevant to their purposes.

The main features of the phase diagrams given in either source exhibit rather close
similarities, as shown here:

Ref. 1 Ref. 2
Teug(l)/Ks 440 441.9
Tfus(Z)/K: 531 530.7
Intermediate compound (i.c.) (CH02)4K3Na (CHO,)4K3Na
Tfus(i.c.)/K: - 453.%
Eutectic Ey; T/K: 441 438.2
Eutectic Ej; x9: 0.505 0.495
Eutectic Ejp; T%K: 440 436.7
Eutectic Ej; x5: 0.04 0.043

It 1s, however, to be stressed that: (i) Dmitrevskaya”s liquidus branch rich in
component 1 exhibits a maximum (unexplained by the author) at 444 K and xy= 0.98,
whereas Leonesi et al. found a monotonically decreasing trend; and (1i) Dmitrevskaya
quotes (from Ref. 3) the occurrence of phase transitions in component 1 (at 333, 408,
and 430 K), and in component 2 (at 515 K) which have no correspondence in Table 1 of the
Preface.

Due to these reasons, and to the higher accuracy to be attributed to the findings by
Leonesi et al., the evaluator is inclined to recommend the data listed above under the
heading "Ref. 2".

It is finally to be added that previous cryometric work had allowed Leonesi et al.
(Ref. 4) to infer, on the basis of the well known equation

(AT/m)
ldm =1 - Pp
m+0 K

(K: cryometric constant of component 1, used as the solvent; AT: experimental freezing
point depression; m: molality of component 2, used as the solute), a limiting value

pg about 0.17 for the ratio between the solute concentrations in the solid and 1liquid
phases at equilibrium.

REFERENCES :

(1) Dmitrevskaya, 0.I.
Zh. Obshch. Khim. 1958, 28, 299-304 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 295-300.
(2) Leonesi, D.; Braghetti, M.; Cingolani, A.; Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.
(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(4) Leonesi, D.; Piantoni, G.; Berchiesi, G.; Franzosini, P.
Ric. Seci. 1968, 38, 702-705.
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COMPONENTS:

(1) Potassium methanoate (potassium
formate);
(CHO,)K; [590-29-4]

(2) Sodium methanoate (sodium formate);
(CHO,)Na; [141-53-7]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, O.I.

Zh. Obshch. Khim. 1958, 28, 299-304 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 295-300.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/K® 100x; t/°C T/K®  100x;
258 531 0 176 449 60
252 525 5 179 452 65
246 519 10 180 453 70
240 513 15 182 455 75
232 505 20 181 456 80
222 495 25 179 452 85
209 482 30 173 446 90
198 471 35 167 440 96
186 459 40 168 441 97
176 449 45 171 444 98
168 441 49.5 169 442 99
169 442 50 168 441 99,5
172 445 55 167 440 100

8 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 168 °C and 100x,= 49.5 (author).

Eutectic, Eg, at 167 OC and 100xy= 4 (author).

Intermediate compound(s):

t/°C

250

200

[s}
(CHOZ)Na

S0 100

100x,
(CHO,)K

(CH02)4K3Na (congruently melting at 182 °C, compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal method; temperatures
measured with a Nichrome-Constantane
thermocouple.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure" materials, recrystallized
and dried to constant mass.
Component 1 undergoes phase tramnsitions at

ttrs(l)/°c= 60, 135, 157 (Ref. 1).
Component 2 wundergoes a phase transition
at ttrs(Z)/°C= 242 (Ref. 1).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS

(1) Potassium methanoate (potassium
formate);
(CHO5)K; [590-29-4]

(2) Sodium methanoate (sodium formate);
(CHOy)Na; [141-53-7]

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Characteristic point(s):

Eutectic, E;, at 165.0 °C and 100x;= 50.5
(authors).
Eutectic, E,;, at 163.5 °C and 100x;= 95.7

(authors).
Intermediate compound(s):

(CH02)6K3Na, congruently melting at

180.0 “C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE ¢
A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

SOURCE AND PURITY OF MATERIALS:
C. Erba RP materials, dried
under vacuum.
Component 1:
Component 2:

by heating

te,o(1)/9C= 168.7,
fus
tyg(2)/°C= 257.5.

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sei. 1968, 38, 116-118.
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COMPONENTS ¢

(1) Potassium methanoate (potassium
formate);
(CHO5 ) Ky; [590-29-4]

(2) Strontium methancate (strontium
formate);
(CHO,) 5Sr; [592-89-2)

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

Eutectic, E,
(authors).
Peritectic, P, at
(authors).

at 153.2 °¢c and xy= 0.150

170.8 °C and xy= 0.327

Note - The 1investigation was Ilimited to
Xx) > 0.60 due to thermal instability.

250;
O
e
S
P

150t E

o 02 X, 04
(CHO,), K, ~ (CHO,),Sr

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an

inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1l). The initial

crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 1 read
by the compiler on the original plot, i.e.,
Te,s(1)™ 169 OC (442 K) agrees satisfacto-
rily with the value Tfu (1)= 441.940.5 K
reported in Table 1 of the Preface. The
authors” assertion that the negative
deviation with respect to ideality of the
lfquidus branch richest in component 2
proves poor miscibility of the solid
components in this region is reasonable. No
assumption is made by the authors about the
nature of the peritectic equilibrium.

SOURCE AND PURITY OF MATERIALS:
Component 1: C. Erba RP material of stated
purity > 99 Z.
Component 2:
299 %,

K&K material of stated purity

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.1 K

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Lithium methanoate (lithium formate); Tsindrik, N.M.
(CHO,)Li; [556-63-8] Zh. Obshch. Khim. 1958, 28, 830-834.
(2) Sodium methanoate (sodium formate);
(CHO,)Na; [141-53-7]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°c  T/K?® 100x;
] T
258 531 0 L
250 523 5 +
242 515 10
232 505 15
224 497 20
214 487 25 250 .
204 477 30
194 467 35
182 455 40
176 449 45
170 443 50
175 448 55 200+ N
184 457 60
196 469 65
208 481 70
220 493 75 m
232 505 80 \
2 T/K values calculated by the compiler. 0 S0 100 100
y P (CHO,}Na (CHO )L
Characteristic point(s):
Minimum, m, at 170 °C and 100x,= 50 (author).
Note — The system was investigated at 0 < 100x; < 80.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal method; temperatures | Materials of analytical purity
measured with a Nichrome-Constantane recrystallized twice (extrapolated tfusl°c
thermocouple. of lithium methanoate: 273; author).
NOTE:

The fusion temperatures of both components,
Teys(1l)= 546 K and Teug(2)= 531 K, are in
excellent agreement with the corresponding
values 1listed in Table 1 of the Preface.
The abscissa of point m, 100x,= 50,
coincides with that found by Pochtakova
(Ref. 1), whereas its ordinate, 443 K, is
somewhat lower than Pochtakova®s value,
i.e., 449 K.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Pochtakova, E.I.
Zh. Neorg. Khim. 1980, 25, 1147-1150;
Russ. J. Inorg. Chem. (Engl. Transl.)
1980, 25, 637-639 (*).
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COMPONENTS

(1) Lithium methanoate (lithium formate);
(CHOp)Li; [556-63-8]

(2) Sodium methanoate (sodium formate);
(CHO,)Na; [141-53-7]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Neorg. Khim. 1980, 25, 1147-1150; Russ.
J. Inorg. Chem. (Engl. Transl.) 1980, 25,
637-639 (*).

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).
Characteristic point(s): 258 273
Continuous series of solid solutions with a o
minimum, m, at 176 °C (according to Fig. 1 2 o
and Fig. 2 of the original paper, -
erroneously reported as 716 in the text; 108 100% )
compiler) and 100x,= 50 (author). (CHO,) Na : (CHO ) Li
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal method. Not stated.
Component 1: tg  (1)/9C= 273.
NOTE: Component 2: tfus(Z)/°C= 258,
The fusion temperatures of both components,
Tfus(l)' 546 K and Tey (2)= 531 K, are in
excellent agreement with the corresponding
values 1listed in Table 1 of the Preface.
The abscissa of point m, 100x,= 50,
coincides with that found by Tsindrik
(Ref. 1), whereas its ordinate, 449 K, is
somewhat higher than Tsindrik”s value,
i.e., 443 K. ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES:

(1) Tsindrik, N.M.
Zh. Obshch. Khim. 1958, 28, 830-834.
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COMPONENTS:

(1) Magnesium methanocate (magnesium
formate);
(CHO9),Mg; [557-39-1]

(2) Sodium methanoate (sodium formate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k?®  100x,
258 531 0
257 530 2.5
256 529 5
255 528 7.5
251 524 10
253 526 15
253 526 17.5
252 525 20
257 530 22.5
267 540 25
282 555 27.5

300 573 30

8 T/K values calculated by the compiler.

Note = The
component 1.

Eutectic, E, at 252 °C and 100x)= 21 (author).

system was investigated at 0 5_100:1 £ 30 due to

L;, 1

N

+

300 - 4
q

250~ o € .

1

0 20 100x, 40
(CH02)2N52 [CHO2)2Mg

thermal instability of

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Visual polythermal method.
NOTE:

Concerning component 2, it can be remarked
that the fusion temperature given by the
author, Tfus(2)= 531 K, is 1in excellent
agreement with the value listed in Table 1
of the Preface, 1i.e., 530.740.5 K, whereas
the value quoted from Ref. 2 for the solid
state transition temperature,
Tirg(2)= 515 K, 1s noticeably higher than
that reported in the Table, i.e., 502+5 K.
It can be added that Berchiesi et al.

(Ref. 3) asserted they could not
investigate this binary due to thermal
instability of the mixtures of any
composition.

SOURCE AND PURITY OF MATERIALS:

Materials prepared by reacting the proper
("chemically pure”) carbonate with a slight
excess of methanoic acid of analytical
purity (Ref. 1). Component 1 undergoes a

phase transition at  t.,.(1)/°C= 140.

Component 2 wundergoes a phase transition
°-

at tcrs(z)/ C= 242 (Ref. 2).

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K

(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.
(3) Berchiesi, G.; Cingolani, A.; Leonesi,
D.; Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

X Nauch. Konf. S.M.I.
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COMPONENTS:

(1) Magnesium methanoate (magnesium
formate);
(CHOZ)ZMg; [557-39-1]

(2) Thallium(I) methanoate (thallous
formate);
(CH02)2T12; [992-98‘3]

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).

Characteristic point(s):

150 .
ol 4
s
1001
m
095 X, 1
(CHO,) Mg« (CHO,),TI,

Minimum, m, at 97.0 °C and x;= 0.030 (authors).

Note - The investigation was limited to x; < 0.06 due to thermal instability.

AUXTLIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device,
inert

suitable for work under an
atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Teu(2)™ 101 °C (374 K) coincides with the
values determined with DSC by Braghetti et
al. (Ref. 2), and with DTA by Meisel et al.
(Ref. 3), although being 3 K lower than
that obtained with hot-stage polarizing
microscopy by Baum et al. (Ref. 4). Solid
solutions ought to form.

SOURCE AND PURITY OF MATERIALS:

Component 1:
299 %
Component 2:
299 7.

K&K material of stated purity

BDH material of stated purity

ESTIMATED ERROR:

Temperature:
(compiler).

acecuracy probably +0.1 K

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sei. 1968, 38, 116~-118.

(2) Braghetti, M.; Berchiesi, G.;
Franzosini, P.
Ric. Sci. 1969, 39, 576-584.

(3) Meisel, T.; Seybold, K.; Halmos, Z.;
Roth, J.; Melykuti, C.
J. Thermal Anmal. 1976, 10, 419-431.

(4) Baum, E.; Demus, D.; Sackmann, H.
Wiss. Z. Univ. Halle 1970, 19, 37-46.
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COMPONENTS ¢

(1) Sodium methanoate (sodium formate);
(CH02)2N82; [141-53-7]

(2) Strontium methanoate (strontium
formate);
(CHOy),Sr; [592~89-2]

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, 1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in

graphical form (see figure).

Characteristic point(s):

260¢

©

[+

2}

E
220+
00z X,

(CHO,),Na, ~(CHO,),sr

Eutectic, E, at 235.4 °C and x,= 0.246 (authors).

Note - The investigation was limited to x; > 0.70 due to thermal instability.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1), The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 1 read
by the compiler on the original plot, i.e.,

Teug(l)™ 258 o¢c (531 X) satisfactorily
agrees with the value (530.740.5 K)
reported 1in Table 1 of the Preface. The
authors” assertion that the negative

deviation with respect to ideality of the
liquidus branch richer in component 2
proves poor miscibility of the solid
components in this region is reasonable.

SOURCE AND PURITY OF MATERIALS:

Component 1: C. Erba RP material of stated
purity > 99 Z.

Component 2: K&K material of stated purity
299 Z.

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K
(compiler).

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS ¢

(1) Strontium methanoate (strontium
formate);
(CHO,),5r; [592-89-2]

(2) Thallium(I) methanoate (thallous
formate);
(CHO»),Tl,; [992-98-3]

ORIGINAL MEASUREMENTS:

Berchiesi,
Piantoni, G.
Can. J. Chem. 1972, 50, '1972-1975.

G.; Cingolani, A.; Leonesi, D.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The experimental values are given only in
graphical form (see figure).
120+ 1
o o3 4
o
M
1001
E
095 X3 1
Characteristic point(s): (CHO L, Sr« (CHoz’lez
Eutectic, E, at 96.8 °C and x= 0,051
(authors).
Note = The 1investigation was 1limited to
x; € 0.07 due to thermal instability.
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :
A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The fusion temperature of component 2 read
by the compiler on the original plot, i.e.,
Tg,5(2)~ 101 °C (374 K) coincides with the
values determined with DSC by Braghetti et
al. (Ref. 2), and with DTA by Meisel et al.
(Ref. 3), although being 3 K lower than
that obtained with hot-stage polarizing
microscopy by Baum et al. (Ref. 4).

SOURCE AND PURITY OF MATERIALS:

Component 1:
299 Z.
Component 2:

> 99 %.

K&K material of stated purity

BDH material of stated purity

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.

Ric. Sei. 1968, 38, 116-118.
Braghetti, M.; Berchiesi, G.;
Franzosini, P.

Ric. Sci. 1969, 39, 576-584.

(3) Meisel, T.; Seybold, K.; Halmos, Z.;
Roth, J.; Melykuti, C.

J. Thermal Anal. 1976, 10, 419-431.
Baum, E.; Demus, D.; Sackmann, H.
Wiss. Z. Univ. Halle 1970, 19, 37-46.

(2)

4)

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.1 K
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Cadmium ethanoate (cadmium acetate); Nadirov, E.G.; Bakeev, M.I.

(C2H309)9Cd; [543-90-8] Tr. Khim.-Metall. Inst. Akad. Nauk Kaz. SSR
(2) Cesium ethanoate (cesium acetate); 1974, 25, 129-141.

(CyH30,)Cs3 [3396-11~0]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES: o T
L
t/°c  T/k*  100x, +
228 501 40
242 515 45
249 522 50 80
2560 539 58
257 530 60
247 520 65
235 508 70
221 494 75
196 469 80 200F
167 440 85
174 447 90
178 451 95
181 454 100
1
a .
T/K values calculated by the compiler. 0 S0 100x, 100

456 °C in the original table (compiler).

(C2H302]2Cd (C2H302)Cs

Characteristic point(s):
Eutectic, E, at 167 °C (164 °C according to Fig. 9 of the original paper; compiler) and
100xy= 85 (authors).

Intermediate compound(s):

(CyH305)7CdyC84, congruently melting at 257 °C (255 °C, thermographic analysis), and
exhibiting "a “polymorphic tramsition (at 130 °C, thermographic analysis; 133 °cC,
conductometry).

Note — The system was investigated at 40  100x, < 100,

AUXILIARY INFORMATION

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

Visual polythermal method; temperatures | Not stated.
measured with a Chromel-Alumel thermocouple
and a PP potentiometer. Additional
investigations were performed by means of
thermographical analysis, electrical
conductometry, and X-ray diffractometry.

NOTE:
The occurrence of the intermediate compound

is supported by X~ray diffractometry, and
seems relfable. According to the authors

this compound has a density of 2.472 g cm'a. ESTIMATED ERROR:
Although the Tg,.(2) value (454 K) given in
this paper is lower than the corresponding | Temperature: accuracy probably 42 K
one from Table 1 of the Preface, i.e., (compiler).

463 K, the general trend of the phase

diagram should be congidered as REFERENCES:
substantially correct.
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COMPONENTS : EVALUATOR:
(1) Cadmium ethanoate (cadmium acetate); Schiraldi, A.,
(CyH304),5Cd; [543-90-8] Dipartimento di Chimica Fisica,

(2) Potassium ethanoate (potassium acetate); | Universita” di Pavia (ITALY).
(CyH}40,)K; [127-08-2]

CRITICAL EVALUATION:

This system was studied by Lehrman and Schweitzer (Ref. 1), Il”yasov (Ref. 2), Pavlov
and Golubkova (Ref. 3), and Nadirov and Bakeev (Ref. 4), with significantly discrepant
results.

Lehrman and Schweitzer (Ref. 1), and Pavlov and Goblubkova (Ref. 3) claim the existence
of three congruently melting intermediate compounds, and four eutectics; however, both
the coordinates of the eutectics, and the compositions and the fusion temperatures of
the intermediate compounds given in elither paper do not allow one to reconcile the phase
diagram proposed in Ref. 1 with that reported in Ref. 3.

According to Il”yasov (Ref. 2), a single eutectic should exist [at 505 K (232 °C) and
100x,= 75] within the composition range he investigated, viz., O £ 100x) < 43 (the
corresponding compositions given in the original paper refer to equivalent fractions of
potassium ethanoate).

Finally, according to Nadirov and Bakeev (Ref. 4), a eutectic at either 461, or 469,

or 476 K (188, 196, 203 ©C, respectively) dependently on the method employed for

the determination, and 100x,= 54, and an intermediate compound, (CyH305)gCdKg,
incongruently melting at either 518, or 524, or 526 K (245C, 251C, 253°°C,
respectively) dependently on the method employed for the determination, are the
characteristic features of the system.

The general disagreement existing among the above mentioned authors seems not to be
attributed to differences in the purity of the alkanoates they employed, although this
factor might play some role in the case of Lehrman and Schweitzer (Ref. 1), inasmuch as
they report a fusion temperature of component 2, Teug(2)= 565 K (292 °c), which is
significantly lower than the generally accepted value of about 579 K (578.7+0.5 K, in
Table 1 of the Preface).

Indeed, it seems more likely that the formation of complex ions in the melt (Ref. 4)
might affect the results obtained with techniques (e.g., the visual polythermal method)
implying the observation of the system during cooling. Should these complex ions be
sufficiently stable, the actual liquidus might be different as a consequence of largely
different cooling rates.

Taking into account this possibility, the evaluator is inclined to consider as more
reliable the phase diagram suggested by Nadirov and Bakeev (Ref. 4), as it is supported
by results obtained with several investigation methods, including X-ray diffractometry
which was employed to confirm the existence of the intermediate compound (CZH3°2)BCdK6'

Some doubt, however, might subsist about the interpretation of the slope variation
Nadirov and Bakeev (Ref. 4) observed in the plot electric conductivity vs. T, as due to
an allotropic transition of potassium ethanoate at 467 K (194 °C). According to Table 1
of the Preface, inter alia, a solid state transition in this salt is to be expected only
at Ty, . (2)= 422.240.5 K.

REFERENCES:

(1) Lehrman, A.; Schweitzer, D.
J. Phys. Chem. 1954, 58, 383-384.
(2) I1°yasov, L.I.
Zh. Obshch. Khim, 1962, 32, 347-349.
(3) Pavlov, V.L.; Golubkova, V.V.
Vestn. Kiev. Politekh. Inst. Ser. Khim. Mashinostr. Tekhnol. 1969, No. 6, 76-79.
(4) Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad. Nauk. Kaz. SSR 1974, 25, 129-141.
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COMPONENTS:

(1) Cadmium ethanoate (cadmium acetate);
(2) Potassium ethanoate (potassium
acetate);
(CZH302)K; [127-08-2]

ORIGINAL MEASUREMENTS:

Lehrman, A.; Schweitzer, D.
J. Phys. Chem. 1954, 58, 383-384.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K* 100x
292 565 0.0
289 562 10.0
246 519 20.0
183b 456 20.0
195 468 30.0
202 475 33.3
196 469 35.0
188> 461 35.0
203 476 38.0
213 486 40.0
217 490 41.0
221 494 42.86
216 489 44,44
201b 474 44,44
206 479 48.0
210 483 50.0
205 478 52.0
202 475 55.0
187b 460 55.0
190 463 60.0
220 493 70.0

8 7/K values calculated
Eutectic temperatures

by the compiler.

Characteristic point(s):

o¢
°c
o¢
oc

at 187
at 201
at 188
at 183

Eutectic, E;,
Eutectic, E,,
Eutectic, Ej,
Eutectic, E4,

(authors)
(authors)
(authors)
(authors)

Intermediate compound(s):

and 100x2=
and 100x2-
and 100x2=-l
and 100x,=

t/°C

80

(C2H302]2Cd

0 40 100x,

(C2H302)K

(fi1lled circles in the figure).

41 (compiler).
54 (compiler).
64 (compiler).
73 (compiler).

(CaH30,)4CdK, congruently melting at 210 °C (authors).
(CyH305)7oCd3K,, congruently melting at 221 °C (authors).
(CyH40,),CdKy, congruently melting at 202 OC (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

A molten salt bath was employed to melt the
mixtures placed in a 2.5x20 cm Pyrex tube.
The beglinning of crystallization (under
stirring and by seeding) was observed
visually and the corresponding temperature

was measured with a potentiometer (16 nV
full scale) and a  Copper—Constantane
thermocouple (whose emf could be read to

10.02 mV), calibrated at the boiling points
of water and benzophenone, and at the
fusion points of tin and potassium nitrate.

SOURCE AND PURITY OF MATERIALS:

Component 1: "C.P." material added with a
few drops of glacial ethanoic acid and
dried in an oven at 140 ©C.

Component 2: "Analytical Reagent” materfal
dried at 140 °C for one week.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.5 K
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COMPONENTS

(1) Cadmium ethanoate (cadmium acetate);
(02H302)2Cd; [543-90-8]

(2) Potassium ethanoate (potassium
acetate);

ORIGINAL MEASUREMENTS:

I1°yasov, I.I.

Zh. Obshch. Khim. 1962, 32, 347-349,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K?  100x;
306 579 0
303 576 5

292 565 15
285 558 20
277 550 25
263 536 30
248 521 35
232 505 40
235 508 45
237 510 50
239 512 55
242 515 60

2 /K values calculated by the compiler.

Characteristic point(s):

Eutectic, E,

L;} T
X
*(
280 4
240+ 4
E
1
0 40 100x, 80
[C2H30212K2 (C2H302]2Cd

at 232 °C and 100xy= 60 (author).

Note — The system was investigated at 0 < 100x; < 60.

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy

probably

+2 K

REFERENCES:
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COMPONENTS

(1) Cadmium ethanoate (cadmium acetate);
(CyH40,),Cd; [543~90-8]
(2) Potassium ethanoate (potassium

acetate);
(C2H302)K; [127-08-2

1

ORIGINAL MEASUREMENTS:

Pavlov, V.L.; Golubkova, V.V.
Vestn. Kiev. Politekh. Inst. Ser. Khim.
Mashinostr. Tekhnol. 1969, No. 6, 76-79.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K® 100x;
300 573 5.0
298 571 7.1
290 563 9.9
278 551  11.9
268 541  15.0
264 537  17.0
166> 439 17.0
232 505  20.1
166 439 20.1
220 493 22.1
166D 439 22.1
164 437  25.0
166 439 25.1
178 451 30.1
200 473 34.9
148b 421 34.9
188 461  37.5
178 451 39.9
148> 421 39.9
164 437 45,1
172 445 46.9
188 461  49.9

t/°c

152
176

150b
160
148b
160
148b
192
150
198
220
220
150
2642
238
232
230
240
242
248

T/K2 100x,
425 49,9
449 55.0
451 55.2
423 55.2
433 60.1
421 60.1
433 60.2
421 60.2
465 65.1
423 65.1
471 66.9
493 69.7
493 70.1
423 70.1
515 75.5
511 77.0
505 80.0
503 82.0
513 85.0
515 85.3
521 95.1

8 7/K values calculated by the compiler.

Eutectic temperatures.
Characteristic point(s):
Eutectic, Ej, at 166 °C
Eutectic, E;, at 148 °C
Eutectic, Ej, at 150 °C
Eutectile, E4, at 230 o¢

Intermediate compound(s)

and 100x;=
and 100x1=
and 100x1-
and 100x)=

t/°C

300

250

200

150

0 50 100x, 100

(C2H302)K [C2H30212Cd

24 (authors).
42 (authors).
58 (authors).
82 (authors).

(CyH305),CdKy, congruently melting at 200 °C (authors).
(C9H30,)3CdK, congruently melting at 188 °C (authors).
(C,H305)7Cd4K, congruently melting at 242 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDU

RE:

Visual polythermal method

glove-box.

and time=-
temperature curves. Mixtures prepared in a

ESTIMATED ERROR:

Temperature: accuracy
(compiler).

probably +2 K

SOURCE AND PURITY OF MATERIALS:

Component 1  of analytical purity,
dehydrated (Tg, (1)= 257-258°C, 530-531 K).
Component 2 of analytical purity, heated at
110-140 °C to constant mass (Tgyg(2)= 306-
308°c, 579-~581 K).
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COMPONENTS:

(1) Cadmium ethanoate (cadmium acetate);
(C3H30,),Cd; [543-90-8]

(2) Potassium ethanoate (potassium
acetate);
(C2H302)K; [127-08-2]

ORIGINAL MEASUREMENTS:

Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad. Nauk Kaz. SSR
1974, 25, 129-141.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/X?®  100x,
239 512 25
222 495 40
213 486 45
205 478 50
203 476 54
231 504 60
245 518 65
248 521 70
250 523 75
252 525 80
257 530 85
282 555 90
306 579 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E,
(thermographical analysis,
temperature), and 100x2= 54 (authors).

Peritectic, P,

analysis), or 251°C (conductometry,

Note 2 - At about 194 °C

at 253 °C (visual polythermal method),

abrupt changes (to be related to a polymorphic
authors) occur in the electrical conductivity of the mixtures with 100x,= 85, 90, 95.

%J ¥
*|
250} B
200 | 2 J
20 60 100x, 100
(C,H,0,) Cd (C,H,0,0K

at 203 °C (visual polythermal method, initial crystallization), or 196 °C
fusion temperature),

or 188 °C (conductometry, fusion

or 245 °C (thermographical

Fig.3 of the original paper), erroneously reported
as 215 °C in the text (compiler), and 100x,"~

84 (compiler).

Intermediate compound: (CZH302)8CdK6, incongruently melting.

Note 1 ~ The system has been investigated at 25 £ 100x; < 100.

transition;

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Visual polythermal method; temperatures
measured with a Chromel-Alumel thermocouple
and a PP potentiometer. Additional
investigations have been performed by means
of thermographical analysis, electrical
conductometry, and X-ray diffractometry.

SOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K
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COMPONENTS: EVALUATOR:
(1) Cadmium ethanoate (cadmium acetate); Schiraldi, A.,
(CyH305),Cd; [543-90-8] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

(C2H302)Na; [127-09-3]

CRITICAL EVALUATION:

This system was studied by I1“yasov (Ref. 1), and Pavlov and Golubkova (Ref. 2). The
former author claims the diagram to be of the simple eutectic type, with the invariant
at 528 K (255 °C) and 100xy= 68 (the eutectic composition is given in Ref. 1 as
100x,= 52 since it refers to the equivalent fraction of component 2), whereas Pavlov and
Golubkova suggest the existence of the intermediate compound (CZH302)4CdNaZ, congruently
melting at 527 K (254 °C), and, accordingly, of twoc eutectics, Ey, Ep, occurring at
496 K (223 °C) and 100xy= 75, and at 507 K (234 °C) and 100x,= 58, respectively.

Although the experimental data by Pavlov and Golubkova seem more detailed than those by
Il“yasov, the evaluator has no arguments to definitely prefer the diagram shown in
Ref. 2, ruling out that of Ref. 1.

As a comment, one may notice that the fusion temperature of the intermediate compound
given in Ref. 2 is close to that of the eutectic reported in Ref. 1. This might suggest
undercooling of Pavlov and Golubkova“’s samples. In any case, the existence of the
intermediate compound suggested by the latter authors should be confirmed with X-ray
diffractometry.

It is finally to be added that the fusion temperature of component 2 by I1”yasov (601 K)
meets that listed in Table 1 of the Preface (601.3+0.5 K), whereas the value by Pavlov
and Golubkova (595 K) is significantly lower.

REFERENCES:

(1) I1°yasov, I.I.
Zh. Obshch. Khim. 1962, 32, 347-349,

(2) Pavlov, V.L.; Golubkova, V.V.
Vestn. Kiev. Politekh. Inst. Ser. Khim. Mashinostr. Tekhnol. 1969, No. 6, 76-79.

MAMA—C
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COMPONENTS ¢

(1) Cadmium ethanoate (cadmium acetate);
H404 ) Cd; [543-90-8]
(2) Soﬁium ethanoate (sodium acetate);
(C2H302)2N32, [127—09-3]

ORIGINAL MEASUREMENTS:

Il”yasov, I.I.
Zh. Obshch. Khim. 1962, 32, 347-349.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%¢c T1/%2 100x; .
U
328 601 0 S
318 591 10 ﬁ
315 588 15
309 582 20
297 570 30
287 560 35 ¢
300+ 4
277 550 40 oo
261 534 45
259 532 50
264 537 55
267 540 60
267 540 65
8 T/K values calculated by the compiler.
250 - E -
Characteristic point(s):
Eutectic, E, at 255 °C and 100xy,= 52 (author). 0 40 100x, 80
(C2H 02]2Na (C,H,0) Cd
Note - The system was investigated at O S_lOOxl £ 65, 3 23122
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal method. Not stated.
ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES:
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COMPONENTS

(1) Cadmium ethanoate (cadmium acetate);
(C2H302)2Cd; [543‘90-8]

(2) Sodium ethanoate (sodium acetate);
(CyH305)Na; [127-09-3]

ORIGINAL MEASUREMENTS:

Pavlov, V.L.; Golubkova,
Vestn. Kiev. Politekh.

V.V,
Inst. Ser. Khim.

Mashinostr. Tekhnol. 1969, No. 6, 76-79.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K3 100x;

") T
322 595 0 Y
314 587 6.2 +
300 573 12.3
274 547 17.9
244 517 23.6
228 501 27.1 300+ N
254 527 34,8
236 509 40.2
313 586 8.2
291 564 13.2 2 B
259 532 19.2 or §
223b 496 19.2
233 506 26.3 3
223 496 26.3
251 524 34.8 E
232b 505 45.4 ,
234 307 45.4 0 S0 100x, 100
249 522 51.6 ( 1
2340 507 51.6 C 0N (CH.0,),Cd
253 526 58.7
257-258 530-531 100
8 /KR values calculated by the compiler.

Eutectic temperatures (filled circles in the figure).
Characteristic point(s):
Eutectic, E;, at 223 OC and 100x;= 25 (authors).
Eutectic, E,, at 234 °C and 100x)= 42 (authors).
Intermediate compound(s):
(CoH30,5),CdNay, congruently melting at 254 OC (authors).
AUXILIARY INFORMATION

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

Visual polythermal method and time -
temperature curves; temperatures measured
with a Copper-Constantane  thermocouple.
Mixtures prepared in a glove-box and added
with 1-3 drops anhydrous ethanoic acid to
prevent thermal decomposition of component
1.

Component 1 of analytica
dehydrated, and in part r
aqueous (2%) ethanoic

dehydrated.

Component 2 of ana
recrystallized and then
140 °C to constant mass.

1 purity, in part
ecrystallized from
acild and then

lytical purity,
heated at 110~

ESTIMATED ERROR:

Temperature: accuracy
(compiler).

probably 42 K
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COMPONENTS

(1) Cadmium ethanoate (cadmium acetate);
(CyH 0,),Cd; [543-90-8]

(2) Rubigium ethanoate (rubidium acetate);
(CyH409)Rb; [563-67-7]

ORIGINAL MEASUREMENTS:

Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad. Nauk Kaz. SSR
1974, 25, 129-141.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x,
236 509 40
233 506 50
231 504 60

228 501 65
217 490 70

215 488 75
206 479 80
192 465 84.1

179 452 86
198 471 87
214 487 90
231 504 95
237 510 100

2 T/R values calculated by the compiler.

Characteristic point:
179 °¢ (visual polythermal method, initial
crystallization), or 145 °¢  (fusion
temperature by thermographical analysis),
or 169 °c (fusion temperature by
conductometry), and 100x,= 86 (authors).

Eutectlie, E, at

Intermediate  compound: (CZH302)4Cde2,

incongruently melting at 219 °C
polythermal method), 192 °C (thermographical analysis), or 206 °C (conductometry).

l:) ]
N
-+~
2204 4
180 - 4
E
L
20 80 100x, 100
(CH,0,).Cd (C,H,0,)Rb

(visual

Note - The system has been investigated at 40 < 100x, < 100.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method; temperatures
measured with a Chromel-Alumel thermocouple
and a PP potentiometer. Additional

investigations were performed by means of
thermographical analysis and electrical
conductometry.

NOTE:

The occurrence of intermediate compounds in
the binaries CyH40,/Cd, K and CyH40,/Cd, Cs
was claimed by the same authors in the same
paper, and supported with X-ray diffraction
patterns: for the present system, on the
contrary, mno analogous evidence was given.
Moreover, the exceedingly large differences
among the eutectic temperatures obtained
with different techniques 1is to be
stressed.

SQOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Cesium ethanocate (cesium acetate) Schiraldi, A.,
(CZH30 )Cs; [3396-11-0]) Dipartimento di Chimica Fisica,
(2) Potassium ethanoate (potassium acetate) Universita” di Pavia (ITALY).

(CyH305)K; [127-08-2]

CRITICAL EVALUATION:

Results on this binary have been repeatedly reported by Diogenov et al. (Refs. 1-3) as a
part of their investigations on ternary and reciprocal ternary systems. These authors,
who carried out visual polythermal observations on the liquidus, define the system as of
the eutectic type with the invariant at either 405 K (132 °C; Ref. 1), or 403 K
(130 °C; Ref. 2), or 413 K (140 °C; Ref. 3), and 100x,= 28.5. It is not clear whether
the different eutectic temperatures given in Refs. 1-3 come from different sets of
measurements or depend on adjustments suggested by the general topology of the
particular ternary studied 1in each paper. A knee in the liquidus branch richer in
component 1 (Ref. 1) has been interpreted by these authors as due to a phase transition
occurring in this salt at 447 K (174 °C), Diogenov et al. also claimed in a previous
papeg (Ref. 4) the occurrence in component 2 of a phase transition at 565~566 K (292-
293 “c).

The DTA investigations by Storonkin et al. (Ref. 5) give further support to the fact
that the system is of the eutectic type although the temperature (412 K) and composition
(100x2= 32) of the invariant have been singled out by extrapolation of the two 1liquidus
branches. According to Fig. 3 of the original paper (Ref. 5), the authors assume that
the eutectic equilibrium covers the composition range from 100xy= 0 to 100xy= 100. They
do not mention, however, the occurrence of any allotropic transition in either
component: according to Table 1 this ought to be correct for what concerns component 1,
whereas component 2 ought to undergo a phase transition at 422.2+0.5 K.

Storonkin et al. (Ref. 5) ascribe the differences between their and Diogenov et al.”s
diagram to the higher purity of the salts they employed: indeed, the fusion temperature
they report for component 1 [Tfus(l)/K = 467] is much closer to that listed in Table 1
of the Preface (463+l) than that given by Diogenov et al. (453).

As a conclusion, the following remarks should be taken into account.

(1) The phase transition temperature reported for cesium ethanoate by Diogenov et al.
seems to be unreliable.

(11) The phase transition temperature reported for potassium ethanoate in Ref. 4 (565~
566 K) seems also to be unreliable, as it cannot be identified with any transition
temperature found by other investigators (Ref. 6).

(ii1) The -eutectic temperature reported by Storonkin et al., viz., 412 K, seens
satisfactorily supported by their DTA results, as well as the trend of the 1liquidus
branch richer in cesium ethanocate. On the contrary, there 1s some doubt about the
reliability of the other liquidus branch which, according to these authors, does not
show any "knee" to be possibly matched with the expected (see above) phase transition
of potassium ethanoate. Consequently, the eutectic composition (attained by
extrapolation of the liquidus branches) cannot be considered more reliable than that
reported by Diogenov.

(iv) Finally, the complete immiscibility in the solid state should be more carefully
verified, e.g., by further DTA or DSC investigations extended to extreme compositions.

REFERENCES:

(1) Nurminskii, N.N. and Diogenov, G.G.; Zh. Neorg. Khim. 1960, 5, 2084-2087; Russ. J.
Inorg. Chem. (Engl. Transl.) 1960, 5, 1011-1013 (*).

(2) Diogenov, G.G. and Sergeeva, G.S.; Zh. Neorg. Khim. 1965, 10, 292-294; Russ. J.
Inorg. Chem. (Engl. Transl.) 1965, 10, 153-154 (*).

(3) Diogenov, G.G. and Morgen, L.T.; Fiz.-Khim. Issled. Rasplavov Solei, Irkutsk 1975,
59-61.

(4) Diogenov, G.G.; Nurminskii, N.N. and Gimel“shtein, V.G.; Zh. Neorg. Khim. 1957, 2,
1596-1600 ; Russ. J. Inorg. Chem. (Engl. Transl.) 1957, 2(7), 237-245.

(5) Storonkin, A.V.; Vasil“kova, I.V. and Tarasov, A.A.; Vestn. Leningr. Univ., Fiz.,
Khim. 1977, (4), 80-85.

(6) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.; Thermal Properties, in
Thermodynamic and Transport Properties of Organic Salts, IUPAC Chemical Data Series
No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon Press, Oxford 1980, 29-115,




36 Systems with Common Anion

COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CoH30,)Cs; [3396-11-0]

(2) Potassium ethanoate (potassium
acetate);
(CyH40,)K; [127-08-2]

ORIGINAL MEASUREMENTS:

Nurminskii, N.N.; Diogenov, G.G.

Zh. Neorg. Khim. 1960, 5, 2084-2087; Russ.
J. Inorg. Chem. (Engl. Transl.) 1960, 5,
1011-1013 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K3 100x,
180 453 0

176 449 2

172 445 4,5
167 440 7.5
163 436 13.0
160 433 15.0
154 427 18.0
148 421 21.5
138 411 25.0
135 408 27.0
135 408 30.5
148 421 34.0
153 426 35.0
164 437 38.5
180 453 43.0
192 465 47.5
204 477 51.5
212 485 55.5
220 493 59.0
228 501 62.0
248 521 71.5
272 545 82.5

2 T/K values calculated by the compiler.

Characteristic point(s):

t/°C

0 S0 100x, 100
(C,H,01K

Eutectic, E, at 132 °C and 100xy= 28.5 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method. Temperatures
measured with a Chromel~Alumel thermocouple
and a 17 mV millivoltmeter.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 wundergoes a phase transition
at ttss(l)/oc" 174 and melts at
tfus(l)/ C= 182 (Fig. 1 of the original
paper), or 180 (table).

Component 2 melts at tg .(2)/°C= 310 (Fig.
1).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS :

(1) Cesium ethanoate (cesium acetate);
(CyH305)Cs; [3396-11-0])

(2) Potassium ethanoate (potassium
acetate);
(CgH305)K; [127-08-2]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Sergeeva, G.S.

Zh. Neorg. Khim. 1965, 10, 292-294; Russ.
J. Inorg. Chem. (Engl. Transl.) 1965, 10,
153-154 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The authors refer to Ref.
eutectic temperature.

Characteristic point(s):

Eutectic, E, at 130 °C and 100x,= 28.5 (authors).

1 for the experimental values,

although giving a different

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method.
measured with a
thermocouple.

Temperatures
Chromel-Alumel

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: tg .(1)/9C= 180 (Fig. 1 of the
original paperg.

Component 2: tg .(2)/°C= 310 (Fig. 1).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:

(1) Nurminskii, N.N.; Diogenov, G.G.
Zh. Neorg. Khim. 1960, 5, 2084-2087;
Russ. J. Inorg. Chem., (Engl. Transl.)
1960, 5, 1011-1013.
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CyH30,)Cs; [3396-11-0]

(2) Potassium ethanoate (potassium
acetate);
(CoH40,)K; [127-08-2)

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Morgen, L.T.
Fiz.-Khim. Issled. Rasplavov
Irkutsk, 1975, 59-61.

Solei,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The authors refer to Ref.
eutectic temperature.

Characteristic point(s):

1 for the experimental values,

although giving a different

Eutectic, E, at 140 °C and 100x;= 71.5 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal method. Temperatures
measured with a Chromel~Alumel thermocouple
and a millivoltmeter.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: te (1)/°C= 187 (Fig. 1 of the
original paperg.

Component 2: tg . (2)/°C= 308 (Fig. 1).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Nurminskii, N.N.; Diogenov, G.G.
Zh. Neorg. Khim. 1960, 35, 2084-2087;
Russ. J. Inorg. Chem., (Engl. Transl.)
1960, 5, 1011-1013.
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Cesium ethanoate (cesium acetate); Storonkin, A.V.; Vasil“kova, I.V.; Tarasov,
(C,H30,)Cs; [3396-11-0] A.A.
(2) Potassium ethanocate (potassium Vestn. Leningr. Univ., Fiz., Khim. 1977,
acetate); (4), 80-85.
(CoH305)K; [127-08-2]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
Data reported only in graphical form (see figure).
Characteristic point(s):
Eutectic, E, at 412 K and 100xy= 68 (authors). 600
X
~
b= /
a00F *
) ) i i
(C2H302)K (CZHQOZ)CS
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

DTA and "contact polythermal method” under
polarized light. IR spectra were also used
to state the existence of Iintermediate
compound(s).

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from Cs;C03 and
ethanoic acid (Tfus(l)/K= 467; authors).
Component 2 of analytical purity
recrystallized twice from water and dried
under vacuum (Tg, (2)/K= 584; authors).

The purity of goth components was checked
by thermographical amalysis. The mixtures
were prepared in a glove box.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

MAMA—C*
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COMPONENTS: EVALUATOR:
(1) Cesium ethanoate (cesium acetate); Franzosini, P.,

(C3H40,)Cs; [3396-11-0] Dipartimento di Chimica Fisica,
(2) Lithium ethanoate (lithium acetate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This binary was first studied as a side of the ternary 02330 /Cs, Li, Rb (Ref. 1), and
re~determined by the same group ten years later (Ref. %). Due to more accurate
experimental methods (DTA and X-ray diffractometry) employed in the latter paper
(Ref. 2), the phase diagram therein shown seems much more reliable than the previous one
(Ref. 1).

Accordingly, the system is to be considered as characterized (Ref. 2) by the occurrence
of a single intermediate compound, (CyH40 )aCsLiz, congruently melting at 563 K
(290 °C), and by two eutectics, at 420 K (%4; C) and 100x;= 77, and at 520 K (247 °C)
and 100x;= 12, respectively.

The main difference of this phase diagram with respect to that presented in the previous
work (Ref. 1) is the lack of a further intermediate compound, (C2H302)205L1
(incongruently melting). Consequently to this lack, however, a large part of the phase
diagram of the ternary CoH 02/Cs, Li, Rb (Ref. 1) ought to be redrawn, which, at the
present time has not been done, at least as far as the evaluator knows.

The fusion temperatures of component 1 and component 2 as given in Refs. 1, 2 (458~
459 K, and 561-563 K, respectively) are not far from those listed in Table 1 of the
Preface (463+1 K, and 55742 K, respectively). Moreover, no mention is made of the
occurrence of phase transitions in either component, which is again in agreement with
Table 1 of the Preface, although in disagreement with the fact that in other papers by
the same group (see, e.g., Ref. 3) component 1 is described as undergoing a phase
transition at 477 K (174 °c).

REFERENCES:

(1) Diogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9, 482-487; Russ. J. Inorg. Chem. (Engl. Tramsl.) 1964, 9(2),
265-267.

(2) Sarapulova, I.F.; Kashcheev, G.N,; Diogenov, G.G.
Nekotorye Vopr. Khimii Rasplavlen. Solei i Produktov Destrusktii Sapropelitov,
Irkutsk 1974, 3-10.

(3) Nurminskii, N.N.; Diogenov, G.G.
Zh. Neorg. Khim. 1960, 5, 2084-2087; Russ. J. Inorg. Chem. (Engl. Transl.) 1960, 5,
1011-1013 (*).
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Cesium ethanoate (cesium acetate); Dlogenov, G.G.; Sarapulova, I.F.
(C2H302)Cs; [3396-11-0] Zh. Neorg. Khim. 1964, 9, 482-487; Russ. J.

(2) Lithium ethanoate (lithium acetate); Inorg. Chem. (Engl. Transl.) 1964, 9(2),
(CZH302)L1; [546~89-4] 265-267 (*).

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k?  100x, t/°c  T/¥®  100x,

v
185 458 0 247 520 44.0 L
182 455 2.5 261 534 47.0 *
175 448 7.0 271 544 50.0
163 436 12.5 282 555 55.0 250
147 420 19.5 288 561 59.5
140 413 24.5 292 565 64.5
160 433 26.5 292 565 70.0
170 443 27.5 283 556 75.5 200
184 457 29.5 270 543 81.5
196 469 32.0 250 523 86.5
208 481 34.0 250 523 90.0
219 492 36.5 267 540 93.0
230 503 40.0 279 552 96.5 150
232 505 42.0 290 563 100.0
238 511 43.5
@ 7/K values calculated by the compiler. ,

0 S0 100x, 100

(C2H302]Cs (C2H3021Li

Characteristic point(s):

Eutectic, Ej, at 135 °C and 100x)= 76 (authors).
Peritectic, P, at 233 °C and 100x,= 42.5 (authors).
Eutectic, Ep, at 240 °C and 100x,= 12 (authors).

Intermediate compound(s):

(Czﬂ302)ZCSL1, incongruently melting.

(CyH305)4CsLly, congruently melting at 293 °C (according to the text and Fig. 2 of the
original paper); at 295 °C (according to Fig. 1 of the original paper).

AUXILIARY INFORMATION

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

Visual polythermal method. Temperatures | Not stated.
measured by means of a Chromel-Alumel
thermocouple.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CgH405)Cs; [3396-11-0]

(2) Lithium ethancate (lithium acetate);
(CZH302)L1; [546-89-4]

ORIGINAL MEASUREMENTS:

Sarapulova, I.F.; Kashcheev, G.N.;
Diogenov, G.G.

Nekotorye Vopr. Khimii Rasplavlen. Solei i
Produktov Destruktsii Sapropelitov,

Irkutsk, 1974, 3-10.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Eutectic stop (E;).
Eutectic stop (Ez).
Solid state transition.

HOo OO

t/°c  T/K*  100x, t/°C  T/k®  100x Y 4

N &
288 561 0 275b¢ 548 50 *
284b¢ 557 0 147%4 420 50
253 526 10 247 520 55
252P¢ 535 10 14704 420 55 250k
2478 530 10 182, 455 70
268 541 20 172Pe 445 70
267P¢ 540 20 148bd 421 70
247b8 529 20 147. 420 80
283 556 25 1470 420 80 2001
283bc 556 25 156P¢ 429 85
246be 519 25 147P4 420 85
293 566 33 186 459 100
290b¢ 563 33 185b¢ 458 100
273 546 50 35t 308 100 150 -

B
2 7/K values calculated by the compiler. 1
Differential thermal analysis (filled circles 0 S0 100x, 100
Initial fusion. [C2H302]Li (C2H302)C5

Characteristic points: Eutectic, Ej, at 147 OC and 100x;= 77.0 (authors).
Eutectic, Ep, at 247 °C and 100x;= 12.0 (authors).

Intermediate compound: (CZH302)3C5L12, congruently melting at 293 ©°C (290 °C by DTA).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

A thermographical analysis was
with a Kurnakov pyrometer mod. 1959
(reference material: Al903). Only heating
traces (at the heating rate of 5-6 °C/min)
were recorded due to the tendency of the
melts to undercool. Supplementary visual
polythermal observations are also
tabulated. X-~ray diffraction patterns were
used to obtain information on the
intermediate compound.

performed

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 undergoes a phase
transition at t, .. (1)/°C = 35.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS: EVALUATOR :
(1) Cesium ethanocate (cesium acetate); Schiraldi, A.,
(CyH40,)Cs; [3396-11-0] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

(CoH30,)Na; [127-09-3]

CRITICAL EVALUATION:

This binary was first investigated as a side of the ternary CoH 02/Cs, Na, Rb by
Diogenov and Sarapulova (Ref. 1), who reported a eutectic at 338 K (115 °Cc) and
100xy= 68, on the basis of visual polythermal observations.

The 1liquidus by these authors shows a knee at about 585 K and 100x; about 5, which
might be identified with the phase transition of (C;H30,)Na reported by Diogenov at
596 K (323 °C; Ref. 2), and by Gimel“shtein and Diogenov at 583-584 K (310-
311 °C; Ref. 3). However, such figures do not meet any of the high temperature Tirs
values by other authors (Ref. 4), which range between 511-513 and 527+15 K.
Substantially analogous results, 1including the knee (for which no explanation 1s
offered), have been reported also by Storonkin et al. (Ref. 5) for the liquidus branch
richer in component 2. The other branch by these authors, however, 1lies significantly
above the corresponding curve by Diogenov and Sarapulova: the difference has been
attributed by Storonkin et al. to the higher purity of the cesium ethanoate they
employed.

According to the latter authors (Ref. 5), who carried out DTA determinations through
most of the composition range, the eutectic temperature is 392 K, and the eutectic
composition (which was obtained by extrapolation, due to the tendency to undercool of
the melts of composition close to xp) is 100x;= 64.

In the opinion of the evaluator, the following points should be remarked.

(1) Neither Ref. 1 nor Ref. 5 report the phase transition of sodium ethanoate observed
by other authors (Ref. 4) at 510-530 K, i.e., well above the eutectic temperature of the
binary.

(11) No comment is explicitely made in either work on the apparent knee of the liquidus
branch richer in component 2.

(111) No experimental support is given to rule out the occurrence of solid solutions in
the regions of the phase diagram close to the pure components.

(1v) The phase transition of cesium ethanoate observed by Nurminskii and Diogenov
(Ref. 6) at 447 K 1is neither confirmed nor mentioned in the present investigation
(Ref. 1) by the same group.

Accordingly, it seems justified to cast some doubts about the reliability of the upper
part of the liquidus branch richer in component 2, whereas the eutectic temperature
(390+2 K) and composition (100xy= 66+2) seenm satisfactorily supported by the data
available.

REFERENCES:

(1) Dlogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9, 1499-1502; Russ. J. Inorg. Chem. (Engl. Tranmsl.) 1964,
9,814-816.

(2) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1(4), 799-805; Russ. J. Inorg. Chem. (Engl. Tranmsl.) 1956,
1(4), 199-205.

(3) Gimel“shtein, V.G.; Diogenov, G.G.
Zh. Neorg. Khim. 1958, 3, 1644-49 ; Russ. J. Inorg. Chem. (Engl. Transl.) 1958,
3(7), 230~-236.

(4) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

(5) Storonkin, A.V.; Vasil“kova, I.V. and Tarasov, A.A.
Vestn. Leningr. Univ., Fiz., Khim. 1977, (4), 80-85.

(6) Nurminskii, N.N. and Diogenov, G.G.
Zh. Neorg. Khim. 1960, Z, 2084-2087; Russ. J. Inorg. Chem. (Engl. Transl.) 1960, 5,
1011-1013.
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CoH405)Cs; [3396-11-0]

(2) Sodium ethanoate (sodium acetate);
(CyH40,)Na; [127-09-3]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Sarapulova, IL.F.

Zh. Neorg. Khim. 1964, 9, 1499-1502 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1964,
9, 814-816.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c 1/K3 100x, t/°c T/K®
180 453 0 153 426
178 451 2.7 175 448
175 448 5.0 200 473
167 440 10.0 224 497
156 429 16.0 243 516
145 418 21.0 258 531
134 407 26.0 275 548
125 398 29.5 287 560
120 393 31.0 296 569
120 393 33.0 304 577
126 399 35.5 310 583
140 413 38.5 335 608

Characteristic point(s):

100x2

42.0
47.5
54.0
60.3
66.2
72.0
79.0
84.5
89.0
93.5
95.5
100

2 7/K values calculated by the compiler.

t/°C

250

0 S0 100x, 100

(C2H3021Na

Eutectic, E, at 115 OC and 100x;= 68 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method; temperatures
measured with a Chromel-~Alumel
thermocouple.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure” materials, recrystallized
twice and dehydrated by prolonged heating
(Ref. 1). Component 2 undergoes a phase
transition at t, . (2)/°C= 335.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:

(1) Diogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9, 1292-1294;
Rugs. J. Inorg. Chem. (Engl. Transl.)
1964, 9, 704~706.
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CyH305)Cs; [3396-11-0]

(2) Sodium ethanoate (sodium acetate);
(CH307)Na; [127-09-3]

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.;

Tarasov, A.A.
Vestn. Leningr.
(4), 80-85.

Univ.,

Fiz., Khim. 1977,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Data presented only in graphical form (see

figure).

Characteristic point(s):
Eutectic, E, at 392 K and 100x)= 64 (authors).

Note = Undercooling does not allow one
compositions close to the eutectic.

to

600
< I
\
b=
Ay
Y
)
400k, 34
. R E
(C,H,0,)Na (C,H,0,)Cs
draw the 1liquidus with accuracy at

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

DTA and "contact polythermal method” under
polarized light. IR spectra were also used
to state the existence of intermediate
compound(s).

SOURCE AND PURITY OF MATERIALS:

Component 1

Component 2 o
recrystallized

The

by thermographical analysis.
were prepared in a glove box.

synthetized from Cs,C04
ethanoic acid (Tfu (1)/K= 467; authors).
analytical
twice from water and dried
under vacuum (Tg .(2)/K= 607; authors).
purity of both components was

and

purity

checked
The mixtures

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy

probably 12 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Cesium ethanoate (cesium acetate); Schiraldi, A.,

(CoH 05)Cs; [3396~11-0] Dipartimento di Chimica Fisica,
(2) Rubiiium ethanoate (rubidium acetate); Universita” di Pavia (ITALY).

(CyH405)Rb; [563-67-7]

CRITICAL EVALUATION:

This binary was studied as a side of the ternary CZH302/CB’ Na, Rb (Ref. 1), and of the
reciprocal ternary Cs, Rb/C2H302, N0, (Ref. 2), respectively.

Both papers give substantially analogous results, f.e., a liquidus with a minimum at
446 K (173 °C) and 100x;= 72 (Ref. 1), and at 445 K (172 °C) and 100x)= 71 (Ref. 2),
respectively. It 1is, however, not clear whether the slight differences in the
coordinates of the minimum as given in Ref. 1 and Ref. 2, respectively, come from
different sets of determinations, or from a suitable adjustment improving the overall
presentation of the ternary involved. It is also to be remarked that, although coming
from the same group, a significant difference exists between the T  (2) values given in
Ref. 1 (453.2 K) and Ref. 2 (460 K), the corresponding value given in Table 1 being
463+1 K. ’

Moreover, 1in neither paper the phase transition of rubidium ethanoate, occurring at
either 489-493 K (Ref. 3), or 498+1 (Preface, Table 1) 1is explicitely mentioned,
although, e.g., it might reasonably justify the knee observed at about 498 K (Ref. 1) in
the liquidus branch richer in component 2.

The 1inspection of the liquidus of both ternaries mentioned above strongly supports the
occurrence of solid solutions in the CzH302/CS, Rb side binary. However, the limits of
the T, x, field covered in the binary by these solutions seem poorly defined, in
particular for what concerns the compositions close to pure component 2, and for
temperatures close to the transition temperature of this salt. Thence, in the
evaluator”s opinion, an investigation of the solidus would be desirable, in order to
attain more satisfactory information about these points.

REFERENCES:

(1) Diogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9, 1499-1502; Russ. J. Inorg. Chem. (Engl. Transl.)1964, 9,
814-816.

(2) piogenov, G.G.; Morgen, L.T.
Fiz.-Khim. issled. Rasplavov Solei, Irkutsk, 1975, 62-64.

(3) Gimel“shtein, V.G.; Diogenov, G.G.
Zh. Neorg. Khim. 1958, 3, 1644-1649; Russ. J. Inorg. Chem. (Engl. Transl.) 1958,
3(7), 230-236.
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COMPONENTS

(1) Cesium ethanoate (cesium acetate);
(C9H409)Cs; [3396-11-0]
(2) Rubidium ethanoate (rubidium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Sarapulova, I.F.

Zh. Neorg. Khim. 1964, 9, 1499-1502 (*);
Rusgs. J. Inorg. Chem. (Engl. Transl.) 1964,
9, 814-816.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°% T/K®  100x,
240.0P 513.2 0

232.5 505.7 3.5
226.5 499.7 5.3
224.4 497.6 8.5
223.0 496.2 14.0
216.5 489.7 21.0
208.0 481.2 27.5
202.0 475.2  33.5
197.0 470.2  40.0
190.0 463.2  47.2
185.0 458.2  53.5
180.0 453.2  60.0
175.0 448.2  66.5
172.5 445.7  71.7
173.7 446.9 77.0
175.0 448.2  82.5
177.5 450.7 87.5
179.0 452.2 93.0
180.0 453.2 100.0

2 T/K values calculated by the compiler.

LQJ 1
N
+
o
220 4
180 )
m
0 S0 100x, 100
(C,H,0,)Rb (C,H,0,)Cs

b 238 in Fig. 1 of the original paper (compiler).

Characteristic point(s):

Continuous
(authors).

geries of solid solutions with a minimum, m,

at 173 °C and 100x;, about 72

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method;
measured with a
thermocouple.

temperatures
Chromel=-Alumel

SOURCE AND PURITY OF MATERIALS:

“Chemically pure” materials, recrystallized
twice and dehydrated by prolonged heating
(Ref. 1).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Diogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9, 1292~1294;
Russ. J. Inorg. Chem. (Engl. Transl.)
1964, 9, 704-706.
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(CyH405)Cs; [3396-11-0])
(2) RubiSium ethanoate (rubidium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Morgen, L.T.
Fiz.~Khim. Issled. Rasplavov
Irkutsk, 1975, 62-64.

Solei,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Characteristic point(s):

Continuous

measured
couple.

with a Chromel-Alumel thermo

series of solid solutions with a minimum, m, at 172 °C (authors) and 100x1
about 71 (compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal method; temperatures | Not stated.

Component 1:

te o (1)/9C= 187.
Component 2:

teaa(2)/°C= 238.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);

ORIGINAL MEASUREMENTS:

Pavlov, V.L.; Golubkova, V.V.

(CyH305)Cs; [3396-11-0] Visn. Kiiv. Univ., Ser. Khim., Kiev, 1972,
(2) Zinc ethanoate (zinc acetate); No. 13, 28-30.
(C5H309)92n; [557-34-6]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
The results are reported only in graphical
form (see figure). 250}
e
-
150F
Eq -
L i E2| 1
0 100 X, 100
(C2H302)Cs (C2H302)52n

Characteristic point(s):

Eutectic, By, at 140 °C and 100xy= 20 (authors).
Eutectic, Ep, at 104 °C and 100x,= 45 (authors).

Note - Glasses form at 50 £ 100x, < 60,

Intermediate compound(s):

(CZH302)4CSZZn, congruently melting at 190 OC (authors).

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE

The visual polythermal method as well as
time-temperature curves were employed. The
temperatures were measured with a Chromel-
Alumel thermocouple checked at the freezing

temperatures of Zn, K,;Cr,0y, Cd, Sm, and
benzolic acid.

NOTE:

The formation of glasses in this system
seems likely. Accordingly, one should

expect marked undercooling over a large
composition range which would make the
results of visual polythermal observations
less reliable than usual. The lack of any
further experimental evidence (e.g., from
X-ray diffractometry) Justifies casting
doubts about the actual existence of the
intermediate compound(s).

SOURCE AND PURITY OF MATERIALS:
Component 1: obtained by reacting CsyC04
and ethanoic acid, and kept iIn a
dessiccator 1in the presence of P205 until
constant mass.

Component 2: (C2H302)22n.2320 of analgtical
purity dried to constant mass at 110 .

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably

+2 K

REFERENCES:
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COMPONENTS : EVALUATOR:
(1) Potassium ethanoate (potassium acetate); | Spinolo, G.,

(CyH405)K; [127-08-2] Dipartimento di Chimica Fisica,
(2) Lithium ethanoate (lithium acetate); Universita” di Pavia (ITALY).

(C2H302)L1; [546—89-4]

CRITICAL EVALUATION:

The system potassium ethanoate -~ lithium T
ethanoate was investigated by Diogenov
(visual polythermal analysis, 19563 o s
Ref. 1), Pochtakova (visual polythermal
analysis, 1965; Ref. 2), Sokolov and
Tsindrik (visual polythermal analysis,

TAX
P

supplemented with DTA, 1969; Ref. 3), and Soof ® Ey
Gimel“shtein (DTA, supplemented with X-ray

patterns, 1970, 1971; Refs. 4, 5, E,
respectively).

Phase transitions are reported at 571 K

(298 °C) by Diogenov (Ref. 1), at 331 and 400 - o
428 K (58 and 155 °C, respectively) by

Sokolov (Ref. 6, quoted in Refs. 2, 3), and

at 428 K (155 °C) by Gimel“shtein (Ref. 5) o gs—-

for component 1; at 540 K (267 °C) by

Diogenov (Ref. 1), and at 405 K (132 °C) by ,
Gimel“shtein (Ref. 5) for component 2. In 0 <0 100x 100

Table 1 of the Preface mention 1s made of a 2
transition at 422.2+0.5 K for component 1, [C2H302]K ‘C2H302]Li
whereas no transition 1s reported for

component 2.

Diogenov (Ref. 1) investigated the binary concerned here as a side system of the ternary
CZH302/K, Li, Na, and claimed the existence of two congruently melting intermediate
compounds, 1.e., (C,H30,),KLi and (C,H405)4KLi,, respectively. The existence of the
former, inferred by Diogenov from discontinuities observed in the liquidus of the binary
itself and of two internal cuts of the ternary, was denied by all subsequent authors. In
particular, no evidence of the existence of a crystallization field attributable to a
1:1 compound was found either by Pochtakova (Ref. 2) in her re-investigation of the
ternary CZH302/K, Li, Na, or by Sokolov and Tsindrik (Ref. 3), and Gimel“shtein (Ref. 4)
in their studles of the topology of the reciprocal ternary K, Li/CZH 05, NO3. The
thermographical traces recorded by Gimel“shtein (and detaliled in Re%. 5) support
gsatisfactorily the assertion that in the mixtures of potassium and lithium ethanoates
only the intermediate compound (CZH302)3KL12 does form, which wmelts congruently at
54742 K (Refs. 2, 4, 5), and gives eutectics with each of the component salts.

In the figure, the visual data by Pochtakova (Ref. 2) are plotted, along with the
thermographical ones obtained by Gimel“shtein (Ref. 5) to give a comprehensive and
reasonably reliable representation of the liquidus, solidus, and subsolidus.
The main discrepancies between the two authors occur in the fusion temperatures of the
pure components:

Trug(l)/K= 575, 585 (Refs. 2, 5, respectively);

Tgug(2)/K= 557, 565 (Refs. 2, 5, respectively).
The more correct probably are those reported in Ref. 2, which are closer to
Teug(l)/K= 578.740.5, and Tfus(Z)/K= 557+2, reported in Table 1 of the Preface. These
discrepancies, however, do not affect substantially the overall features of the phase
diagram.

REFERENCES:

(1) Diogenov, G.G.; Zh. Neorg. Khim. 1956, 1, 2551-2555 (*); Russ. J. Inorg. Chem.
(Engl. Transl.) 1956, 1(11), 122-126.
(2) Pochtakova, E.I.; Zh. Neorg. Khim. 1965, 10, 2333-2338 (*); Russ. J. Inorg. Chem.
(Engl. Transl.) 1965, 10, 1268-1271.
(3) Sokolov, N.M.; Tsindrik, N.M.; Zh. Neorg. Khim. 1969, 14, 584-590 (*); Russ. J.
Inorg. Chem., (Engl. Transl.) 1969, 14, 302-306.
(4) Gimel“shtein, V.G.
Symposium, "Fiziko-Khimicheskii Analiz Solevykh Sistem”, Irkutsk, 1970, 39-45.
(5) Gimel“shtein, V.G.
Tr. Irkutsk. Politekh. Inst. 1971, No. 66, 80-100.
(6) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CyH409)K; [127-08-2)

2) Lithium ethanoate (lithium acetate);
(C2H302)L1; [546=-89-4]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 2551-2555 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1956,
1(11), 122-126.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x, t/°C  T/k* 100x,
310.5 583.5 0 247 520 52.5
308 581 2.5 258 531 55.2
305 578 3.7 268 541 58.5
295 568 7.5 273 546 62.5
285 558 11.5 274 547 67.8
274 547 15.5 267 540 72.5
262 535 19.3 257 530 76.3
251 524 22.5 245 518 80.0
234 507 26.7 235 508 82.3
221 494 29.5 225 498 84.0
209 482 31.7 229 502 85.0
197 470 34.0 240 513 86.7
187 460 35.5 252 525 89.4
191 464 37.5 262 535 93.0
208 481 40.0 270 543 9.5
221 494 42.5 278 551 96.0
232 505 46.0 291 564 100.0
236 509 50.0

8 T/K values calculated by the compiler.

Characteristic point(s): Eutectic, E;, at 181
Eutectic, E,, at 236
Eutectic, Ej, at 222

Intermediate compound(s): (CZH302)2KL1, congruently melting

¢
N
300 -T"“ -
n J
4
A
250 |- -
E;
Ej
200 .
E,
1
0 S0 100x, 100
[C2H3021K (C2H3021Li

9¢ and 100x,= 36 (author).
©C and 100x,= 51.5 (author).
°C and 100x,= 84.5 (author).

at 236 °c.

(CyH305)3KLL,, congruently melting at 275 °C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method;
measured with a
thermocouple.

temperatures
Chromel-Alumel

SOURCE AND PURITY OF MATERIALS:

“Chemically pure” materials, recrystallized
twice and dehydrated by prolonged heating.
Components 1 and 2 undergo phase
transitions at t,..(1)/°C= 298 and
ttrs(Z)/°C= 267, respectively, according to
Fig. 1 of the original paper (compiler).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 2 K

REFERENCES:
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CoH30,)K; [127-08-2]

(2) Lithium ethanocate (lithium acetate);
(C2H302)L1; [546-89“4]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Neorg. Khim. 1965, 10, 2333-2338 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1965,
10, 1268-1271.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C T/K3 100x, t/°Cc T/K® 100x,
302 575 0 257 530 55
295 568 5 267 540 60
286 559 10 271 544 65
272 545 15 272 545 67.5
259 532 20 270 543 70
244 517 25 262 535 75
227 500 30 250 523 80
207 480 35 242 515 85
197 470 37.5 241 514 87.5
210 483 40 252 525 90
222 495 42,5 265 538 95
232 505 45 284 557 100
245 518 50

4 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, Ey, at 197 °C and 100x,= 37.6 (authors).

250

200

0 S0
[CaHsole

100, 100

(C2H3021LE

Eutectic, Ep, at 238 °C and 100xy= 87 (authors).

Intermediate compound(s):

(CoH30,)4KL1,, congruently melting at 272 ¢ (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 1 undergoes phase transitions at
€. (1)/%C= 58, 155 (Ref. 1).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).
REFERENCES:
(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.

1956.
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COMPONENTS :

(1) Potassium ethanoate (potassium acetate);
(CyH305)K; [127-08-2]

(2) Lithium ethanoate (lithium acetate);
(C2H302 )Li H [546"89"4]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Tsindrik, N.M.

Zh. Neorg. Khim. 1969, 14, 584-590 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 302-306.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported
form (see figure).

only in graphical

Characteristic point(s):

301
)-\/,J284
ke
2 E,
E1
100 100 X 0
(CzH40,)K (C,H,0,) L

Eutectic, Eq, at 197 °C and 100x;= 62 (authors).
Eutectic, Ep, at 234 °C and 100xj= 13 (authors).

Intermediate compound(s):

(CyH305)4KL1,, congruently melting (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method, supplemented
with differential thermal analysis.

SOURCE AND PURITY OF MATERIALS:

Commercial materials recrystallized.
Component 1 undergoes phase transitions at
trpg(1)/%C= 58, 155 (Ref. 1) and melts at
tfus(l)/oc' 301.

Component 2 melts at tg .(2)/%C= 284.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).
REFERENCES:
(1) Sokolov, N.M.
Texisy Dokl. X Nauch. Konf. S.M.I.

1956.
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CyH309)K; [127-08-2]

(2) Lithium ethanoate (lithium acetate);
(CZH302)L1; [546-89-4]

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.
Symposium, "Fiziko-Khimicheskii Analiz
Solevykh Sistem™, Irkutsk, 1970, 39-45.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:
Characteristic point(s):

Eutectie,
(author).
Eutectic, E;, at 234 °C and 100x,= 87
(author).

E;, at 197 9C and 100x,= 37.5

Intermediate compound(s):

(CZH302)3KL12, congruently wmelting at
275 ¥C, and wundergoing a phase transition
at 65 °C (author).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Thermographical analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 2 undergoes a phase transition at
terg(2)/%C= 132,

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 42 K

REFERENCES:
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CyHq0,)K; [127-08-2]

(2) Lithium ethanoate (lithium acetate);
(CyH405)L1; [546-89-4])

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.
Tr. Irkutsk. Politekh.
80-100.

Inst. 1971, No. 66,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/Xk®  100x, t/°c T/k?  100x,
312 585 0 260 533 55.0
155 428 0 197 470 55.0
260 533 20.0 64 337 55.0
196 469 20.0 260 533 75.0
157 430 20.0 234 507 75.0
65 338 20.0 132 405 75.0
225 498 42.5 66 339 75.
198 471 42.5 275 548 95.0
155 428 42.5 236 509 95.0
65 338 42,5 132 405 95.0
250 523 50.0 292 565 100
197 470 50.0 132 405 100
63 336 50.0

2 T/K values calculated by the compiler.

The meaning of the data listed in the table
reported in the critical evaluation.

Characteristic point(s):

becomes apparent by observing the figure

Eutectic, E;, at 197 °C and 100x,= 37.5 (author).
1» 2

Eutectic, E,, at 237 °c

Interumediate
(CZH
at 6

compound:

C (author).

(234 °C according to Fig. 4) and 100x,= 87.0 (author).

08)3KL12, congruently melting at 275 °C (author), and undergoing a phase transition

AUXILIARY INFORMATION

METHOD/APPARATUS/PR\OCEDURE ¢

Differential thermal analysis (using a
derivatograph with automatic recording of
the heating curves) and room temperature X-

ray diffractometry (using a  URS=501M
apparatus) were employed.

NOTE:

The coordinates of the characteristic
points were stated by the author on the
basis of his own DTA measurements, and of
previous literature data (Refs. 1, 2). X-

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 melts at tg . (1)/°C= 312 (310
according to Fig. 4 of the original paper;
compiler), and undergoes a phase transition
at t . (1)/°C= 155.

Component 2 melts at tg, (2)/°C= 292 (291
according to Fig. 4 of tge original paper;
compiler), and undergoes a phase transition
at t..c(2)/%C= 132.

ray patterns were taken at 100x,= 45, 70.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Pochtakova, E.I.

Zh. Neorg. Xhim. 1965, 10, 2333-2338.
(2) Sokolov, N.M.; Tsindrik, .M.

Zh. Neorg. Khim. 1969, 14, 584-590.




56

Systems with Common Anion

COMPONENTS:

(1) Potassium ethanoate (potassium
acetate);
(CaH30,),Ky; [127-08-2]

(2) Magnesium ethanoate (magnesium
acetate);
(CyH305)Mg; [142-72-3]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K®  100x, t/°C  T/K®  100x,
302 575 0 251 524 32.5
301 574 5 242 515 35
297 570 7.5  233b¢ s50¢ 36.5
293 566 10 233bd 506 36.5
297bc 570 10 1755F 448 36.5
236Pd 509 10 244 517 37.5
155k 428 10 254 527 40
290 563 12.5 264 537 42.5
286 559 15 273 546 45
282 555 17.5 282 555 47.5
278 551 20 292 565 50
273 546 22.5  296P¢ 569 50
265 538 25 233bd 506 50
276P¢ 549 25 166Pf 439 50
235Pd 508 25 310 583 55
155be 428 25 310b¢ 583 55
263 536 27.5  232Pd 505 55
257 530 30 153be 426 55

2 T/K values calculated by the compiler.
€ Initial crystallization.
€ First transition in the system.

Characteristic point:

t/°C

250

200+ .

178

150~ -- R I e

1
0 30 100x, &0

(C2H302]2K2 [C2H302)2Mg

b Differential thermal analysis (filled
circles in the figure).
d Eytectic stop.
Second transition in the system.

Eutectlc, E, at 238 °C (extrapolated, visual polythermal method),
or 233 °C (differentlal thermal analysis), and 100x,= 36.5 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method, supplemented
with differential thermal analysis.

NOTE:

The system was investigated only at
0 < 100x, < 55 due to thermal 1instability
of component 2.

The fusion temperature of component 1
(575 K) 4is not far below that reported in
Table 1 of the Preface (578.740.5 K),
where, however, only one solid state
transition (at 422.240.5 K) is mentioned,
instead of the two ones (at 428 and 331 K,
respectively) quoted by Pochtakova from
Ref. 1.

SOURCE AND PURITY OF MATERIALS:

Component 1: ‘“chemically pure” material
recrystallized and dried at 200 °C to
constant mass (phase transitions at

t..s(1)/°C = 58, 155; Ref. 1). Component 2:

prepared (Ref. 2) by reacting the
("chemically pure”) carbonate with a slight
excess of ethanoic acid of analytical
purity (phase transitions at
ttrs(Z)/°c = 152, 176).

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate);| Franzosini, P.,

(C5H30,)K; [127-08-2] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system has been the most widely studied during the last 70 years. The opinions by
the different authors are summarized hereafter.

(1) Baskov (1915; Ref. 1).

Teyg(l)= 568.2 K (295.0 °¢c); Teyg(2)= 593.2 K (320.0 %C); continuous series of solid
solutions with a minimum, m, at 496.2 K (223.0 °C) and 100x2= 46 (method: thermal
analysis; liquidus and solidus investigated).

(2) Bergman; Evdokimova (1956; Ref. 2).

Teug(1)= 575 K (302 °C); Tg  (2)= 599 K (326 °C); T,pg (2)= 527 K (254 °C); eutectic, E,
at 297 K (224 °C) and 100x,= 45 (method: wvisual polythermal analysis, supplemented with
three DTA records; liquidus and solidus investigated).

(3) Diogenov; Erlykov (1958; Ref. 3).

Teug(l)= 583.5 K (310.5 °C); Tepg(l)= 569 K (296 °C); Teug(2)= 610 K (337 oc);
T 8(2)- 599 K (326 °C); continuous series of solid solutions with a minimum, m, at
SBE K (228 °C) and 100xy= 45 (method: visual polythermal analysis; liquidus only
investigated).

(4) Golubeva; Bergman; Grigor“eva (1958; Ref. 4).
Intermediate compound (CjH405)3K9Na, incongruently melting at 513 K (240 °C) (method:
visual polythermal analysis).

(5) Sokolov; Pochtakova (1958; Ref. 5).

Teyg(l)= 574 K (301 %¢); Te,g(2)= 604 K (331 %c); IT rs (2)= 527 K (254 9¢); quoted by
the authors from Ref. 2]; eutectic, E;, at 513 K (220 °C) and 100x,= 38.5; eutectic,
E,, at 508 K (235 °C) and 100x,= 26.5; intermediate compound,  (CyH305)sK3Naj,
congruently melting at 514 K (241 °C) (method: visual polythermal analysis; 1liquidus
only investigated).

(6) Nesterova; Bergman (1960; Ref. 6).

Teug(l)= 579 K (306 ey, Tfus(Z)- 601 K (328 °C); peritectic, P, at 511 K (238 °C) and
100xy= 36.5; eutectic, E, at 505 K (232 9C) and 100x2= 50; intermediate compound,
(CZH302)3K2N3, incongruently melting (method: visual polythermal analysis; liquidus only
investigated).

(7) I1°yasov; Bergman (1960; Ref. 7).

Teus(1)= 579 K (306 °cy; Teug(2)= 601 K (328 9C); peritectic, P, at 523-529 K (250-
256 °C) and 100x,= 35; eutectic, E, at 513 K (240 °C) and 100x,= 50; intermediate
compound, (CyH305)3KyNa, incongruently melting (method: visual polythermal analysis;
liquidus only investigated).

(8) Diogenov; Sarapulova (1964; Ref. 8).

Tgyg(1)= 583 K (310 °C); Tg, (2)= 608 K (335 °C); eutectic, E;, at 513 K (240 °C)
(composition not reported); eutectic, Ey, at 508 K (235 °C) (composition not reported);
1ntermed§ate compound, (CyH309)5KqNay, congruently melting (method: visual polythermal
analysis).

(9) Sokolov; Pochtakova (1967; Ref. 9).

Teug(l)= 575 K (302 °c); Tfus(z)' 604 K (331 °C); solid state transitions at 428 and
331 K (155 and 58 °C) for component 1, at 511, 403, 391, and 331 K (238, 130, 118 , and
58 °C) for component 2; eutectic, Ej, at 513 K (240 °¢) and 100xy= 38.5; eutectic, Ej,
at 506 K (233 °C) and 100xy= 46.5; intermediate compound, (CyH305)5K3Naj, congruently
melting at 513-514 K (240-241 °C) (method: thermographical analysis; ~supplemented with
visual polythermal measurements and microscopic observations in polarized light).

(10) Diogenov; Chumakova (1975; Ref. 10).

Tgug(1)= 575 K (302 9C); T, (2)= 599 K (326 °C); peritectic, P, at 513 K (240 °C)
(composition not reported); eutectic, E, at 510 K (237 °C) (composition not reported);
intermedgate compound, (CyH305)5KqNas, incongruently melting (method: visual polythermal
analysis).
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate);| Franzosini, P.,

(C 9H305)K; [127-08-2] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

(CyH30,)Na; [127-09-3]

CRITICAL EVALUATION (cont.d):

(11) Storonkin; Vasil“kova; Tarasov (1977; Ref. 1l1).
Teyg(1)= 584 K (311 °Cy; Teyg(2)= 607 K (334 °C); eutectic, E, at 511 K (238 °C) and
100xy= 46 (method: differential thermal analysis and "contact polythermal method" under
polarized light, supplemented with IR spectroscopy).

Information from different sources on the thermophysics of both components is
conflicting, possibly due - inter alia - to hygroscopicity, and to the fact that solid
state transitions are characterized by a remarkable sluggishness.

s(1) values ranging between 565 and 584 K, and Tfus(Z) values ranging between 592 and
6{8 K can be found in the literature (Ref. 12). The DSC data from Preface Table 1, i.e.,
Teug(l)= 578.740.5 K and Tey (2)= 601.340.5 K, are thought to be reasonably trustworthy,
being supported by 1ndepen3ent cryometric measurements by the same group (Ref. 12).
Concerning in particular the Tg, . data given in Refs. 1-11, the following remarks can be
made. Poor reliability seems to be attached to the fusion temperatures from
Refs. 1, 3, 8, 10, 11. Indeed: (1) Baskov (Ref. 1), who studied the system in 1915,
might have not had at disposal high purity samples, thus obtaining too low Tg,. values
[T (1) 568.2 K; Trug (2)= 593.2 K); (11) Diogenov et al.”s figures
[Tf (1) 583.5 K (1958; Ref 3), 583 K (1964; Ref. 8), and 575 K (1975; Ref. 10);
2)= 610 K (1958; Ref. 3), 608 K (1964; Ref. 8), and 599 K (1975; Ref. 10)] look as
dougtful due to excessive fluctuation; (i1i1) Storonkin et al. figures
[Tfus(l)n 584 K; (2)= 607 K (1977; Ref. l1)] seem also to be doubtful and for the
same reason, inasmuc as in previous papers Storonkin, Vasil“kova, and Potemin (1974;
Ref. 13) gave Teug(2)= 601 K, while Potemin, Tarasov, and Panin (1973; Ref. 14) gave
S(l)- 581 K, Tg S(2)H 604 K. Instead, the agreement with T us data from Preface Table
1 Ys satisfactory %ot the most recent figures by Bergman et ai. (Refs. 6, 7), and still
acceptable for those by Sokolov and Pochtakova (Refs. 5, 9).

As for the solid state transitions, the situation is rather puzzling, as shown in the
following table.

Salt Ttrs/K Method Year Ref.
565-566 Vis. pol. 1957 16
569 Vis. pol. 1958 3
423 Dilat.,DTA 1966 17
(503, 433, 353) - 1966 18
428, about 348 X-ray 1972 19
422.240.5 DSC 1975 Preface, Table 1
413-423 DTA 1976 20
CpH30,Na 527 Vis. pol. 1956 2
596 Vis. pol. 1956 21
511-513, 403, 391, 331 Vis. pol. 1956 15
599 Vis. pol. 1958 3
583-584 Vis. pol. 1958 22
527415, 465+3, 414410 DsC 1975 Preface, Table 1
337 DTA 1976 23

Vis. pol.: visual polythermal analysis; Dilat.: dilatometry;
(ese): provisional data.

Potassium ethanoate was submitted to X-ray investigation by Hatibarua and Parry
(Ref. 19), who obtained evidence for a monoclinic -> monoclinic transformation at about
348 X, and for a monoclinic -> orthorhombic transformation at 428 K. Allowance belng
made for some fluctuations in the T, .. values, it can be asserted that the occurrence of
the former transition 1s supported by Sokolov’s (Ref. 15), and Hazlewood et al.”s
(Ref. 18) findings, while on the occurrence of the latter transition all the authors
concerned agree, but for Diogenov et al. (Refs. 3, 16). These, in turn, are alone in
claiming that component 1 undergoes a transformation at a temperature as high as 560-
570 K: the evaluator, however, 1is inclined to think that the existence of the latter
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COMPONENTS:: EVALUATOR:
(1) Potassium ethanoate (potassium acetate);| Franzosini, P.,

(CyH309)K; [127-08-2] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

(C,H30,)Na; [127-09-3]

CRITICAL EVALUATION (cont.d):
transformation is quite doubtful.

The number and location of solid state transitions in sodium ethanoate is still an open
question, and the pertinent data are the most uncertain among those listed in Preface
Table 1. It can only be said that the occurrence of a transition at 510-530 K seems to
be reasonably supported (Refs. 2, 15, and Preface Table 1), whereas {insufficient
experimental evidence has been provided so far for the remaining transitions, including
that reported by Diogenov et al. (Refs. 21, 3, 22) at 580-600 K.

Concerning the topology of the phase diagram, the evaluator is inclined not to take into
account the findings by: (1) Baskov (Ref. 1), because reasonable doubts exist - as said
above - about the purity of the salts he could have at disposal in 1915; ({1i) Diogenov
et al. (Refs. 3, 8, 10), for both the above made remarks on the phase transformation
temperatures they report, and their conflicting assertions on the phase relations
(continuous series of solid solutions in Ref. 3; congruently melting intermediate
compound in Ref. 8; incongruently melting intermediate compound in Ref. 10).

Storonkin et al. (Ref. 11) quoted in their paper Refs. 1-5, 7, 8, and - inter alia =
asserted correctly that it is hard to state the composition of an incongruently melting
intermediate compound on the only basls of visual observations carried out on the
liquidus. They asserted also that: (i) due to undercooling of the molten mixtures of
composition 50 < 100x; < 60, no reliable information could be drawn from their liquidus
on the formation of _hny intermediate compound; and (i1i) their supplementary IR
measurements gave no evidence of the existence of such compounds. Accordingly, they
claimed the occurrence of a eutectic as the only invariant, and singled out its
composition (100xy= 46) by extrapolation of the part of the liquidus branches they were
able to investigate. Storonkin et al. (Ref. 11), however, employed salts on the purity
of which doubts - as sald above - are not unreasonable, and were not aware of the more
recent paper by Sokolov and Pochtakova (Ref. 9).

Bergman et al. in their oldest paper (Ref. 2) claimed the existence of a eutectic, but
subsequently changed their mind (Refs. 4, 6, 7), and asserted that the 1incongruently
melting compound (CZH302)3K2Na was formed. It can be observed that the fusion
temperatures of the pure components given in their most recent paper (Ref. 7), 1i.e.,
Tgyg(l)/K= 579 and Tg, . (2)/K= 601, are in excellent agreement with the corresponding
values listed in Table 1 of the Preface (578.740.5 K, and 601.3+0.5 K, respectively),
and that they make no mention of difficulties in measuring the liquidus. The composition
they stated for the 1intermediate compound, however, was not supported by any
investigation of the solidus, and poor reliability is to be attached to the peritectic
temperature they suggested (511 K in Ref. 6; 523-529 K in Ref. 7).

Finally, Sokolov and Pochtakova (Refs. 5, 9) 1in their more recent paper (Ref. 9)
employed thermographical analysis to support the assertion already made in Ref. 5 that
the intermediate compound (CZH302)5K3Na2 1s formed in the binary. They too seem not to
have met special difficulties in measuring the liquidus.

In conclusion, the evaluator is inclined to think that:

- in the composition range 40 < 100xy < 100 a eutectic exists at 508+3 K and
100x = 48+2;

- an  intermediate compound is 1likely formed: it ought to  have composition
(C2H302) KqNaj, and melt congruently (thus giving origin to a second eutectic in the
compositzon range 0 < 100x; < 40);

- limited mutual solubility exists on both sides of the diagram;

The second conclusion is based on Sokolov and Pochtakova“s (Refs. 5, 9) information,
which seems the most reliable at disposal so far, although being not fully free from
criticisms (see, e.g., the above made remarks on the solid state transformations
occurring in pure components).

The last assertion 1s supported by the findings of Sokolov and Pochtakova (Ref. 9), and
Storonkin et al. (Ref. 11). Moreover, Braghetti et al. (Ref. 24) found for sodium
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COMPONENTS: EVALUATOR:

(1) Potassium ethanoate (potassium acetate);| Franzosini, P.,

H309)K; [127-08-2] Dipartimento di Chimica Fisica,

(2) Soﬁium ethanocate (sodium acetate); Universita” di Pavia (ITALY).
(CyH305)Na; [127-09-3]

(AT:

¢9)
(2)
3
(4)
(3)
(6)
(7
)

(9)

(10)
a1
12)

(13)
(14)
(15)
(16)

17)
(18)
(19)
(20)
(21)

(22)

(23)
(24)

CRITICAL EVALUATION (cont.d):
ethanoate dissolved in potassium ethanoate a limiting value

Lim (AT/m) = 14.6 K molality'l

m+0

experimental freezing point depression; m: molality of the_ solute), whereas the

cryometric constant of potassium ethanoate is 18.0+0.3 K molal:l.t:y'1 (Ref. 24).
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Baskov, A.

(CyH305)K; [127-08-2) Zh. Russk. Fiz.-Khim. Obshch. 1915, 47,
(2) Sodium ethanoate (sodium acetate); 1533-1535.

(CoH307)Na; [127-09-3]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  1/kP /¢ T/RP  100x,

295.0 568.2  295.0  568.2 0.0
288.09  561.2  263.5  536.7  12.0
260.0  533.2  250.0  523.2  24.0
237.0  510.2  228.5  501.7  37.5
231.0  504.2  223.5  496.7  40.5
223.0  496.2  223.0  496.2  46.5 300

232.0  505.2  52.0
253.0¢  526.2  240.5  513.7  58.5
271.5  S44.7  256.5  529.7  66.5
293.0  566.2  277.2  550.4  78.0
307.5  580.7  295.0  568.2  87.5
320.0  593.2  320.0  593.2 100.0

t/°C

250

2 gtarting of crystallization.
b T/K values calculated by the compiler. 2
€ End of crystallization.
4 238.0 1in the original text (correction .
mpatibl, ith Fig. 1 f the text;
comatinte ek P 1o ’ o wm, m
€ 233.0 1in the original text (correction (CH0,K (C,H,0,)Ne

compatible with Fig. 1 of the text;
compiler).

Characteristic point(s):

Minimum, m, at 233 °C (author), or 223 °C (compiler), and 100xy= 46; nome of the
cooling curves shows a eutectic stop (author).

AUXILIARY INFORMATION

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

Thermal analysis. Materials dehydrated by heating, then
cooled in a dessiccator before use.

ESTIMATED ERROR:

Temperature: accuracy not evaluable
(compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Bergman, A.G.; Evdokimova, K.A.
(CZH302)K; [127-08-2] Izv. Sektora Fiz.-Khim. Anal., Inst.
(2) Sodium ethanoate (sodium acetate); Obshchei 1 Neorg. Khim. Akad. Nauk SSSR
(CZH302)Na; [127-09-3] 1956, 27, 296-314.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x, t/°c  T/X®  100x,
) R

302 575 0.0 238 511 52.3 3
298 571 2.4 249 522 58.4 ?
296 569 4.6 256 529 61.3
293 566 7.9 265 538 64.0 3006 W
288 561 11.8 268 541 66.1
280 553 15.5 274 547 68.0
274 547 18.8 277 550 69.9
267 540 23.0 281 554 71.9 250k zs4x-
256 529 28.1 285 558 73.7 B
245 518 33.0 290 563 75.7 24
242 515 34.9 294 567 77.3 P
238 511 37.2 295 568 79.4
233 506 39.3 298 571 81.0 200 - -
231 504 41.8 302 575 83.0
227 500 44,2 309 582 86.0
227 500 46.9 314 587 88.0
231 504 49.4 326 599 100
a 0 so 100x, 100

T/K values calculated by the compiler. (C2H302)K [C2H302]N°
Characteristic point(s):
Eutectic, E, at 224 °C and 100x,= 45 (authors).
Note ~ DTA heating traces were recorded on three mixtures (100x,= 5, 20, 80,

respectively) previously melted and cooled quickly, in order to confirm the eutectic
temperature.

AUXILIARY INFORMATION

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

Visual polythermal method: the temperatures "Chemically pure” (C2H302)K and
of starting crystallization were measured (CZH302)Na.3H20 were dried to constant
with a Nichrome-Constantane thermocouple mass. Component 2 undergoes a phase
and a millivoltmeter (17 mV full-scale). transition at t...(2)/°C= 254.

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(2) Sogium ethanoate (sodium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Erlykov, A.M.
Nauch. Dokl. Vysshei Shkoly, Khim. i Khim.
Tekhnol. 1958, No. 3, 413-416.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Visual polythermal method.

t/°C  T/K*  100x, t/°c  T/K*  100x,
1
(]
337 610 0 229 502 52.0 $a .
336 609 1.2 228 501 52.7 +
332 605 3.3 229.5 502.5 55.5 ze
326 599 4.5 231.5 504.5 57.5 p |
326 599 7.5 235 508 60.0 < 8
321 594 10.5 237,5 510.5 62.0 300 208 07
316 589 13.7 242 515 64.0 A
310 583 17.0 250 523 68.5
305 578 19.9 254 527 70.0
296 569 23.2 264 537 75.0
289 562 26.0 274 547 80.0 250l
282 555 28.5 282 555 84.5 -
274 547 31.0 284 557 85.5
266 539 34.0 288 561 87.8
260 533 37.3 292 565 89.5 m
250 523 40.6 295 568 91.7
243 516 43.3 297 570 94.0 ,
240 513 44,5 303 576 96.5
0
234 507 47.5 308 581 98.0 € HOIN S0 lﬂPxx 100
231 504 49.5 310.5 583.5 100.0 2130,  Ne C,H0,K
230 503 51.3
8 T/K values calculated by the compiler.
Characteristic point(s):
Minimum, m, at 228 °C and 100x,= 45 (authors).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1
transition at t,...(1)/°C
undergoes a phase

tp s(2)/9C= 326.

undergoes a phase
= 296. Component 2
transition at

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy

probably +2 K

REFERENCES:

MAMA—D
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium acetate); | Golubeva, M.S.; Bergman, A.G.; Grigor“eva,
(CyH50,)K; [127-08-2] E.A.

(2) Sodium ethanoate (sodium acetate); Uch. Zap. Rostovsk.-na-Donu Gos. Univ.
(CyH40,)Na; [127-09-3] 1958, 41, 145~154.

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

Intermediate compound(s):

(CoH305) 3KoNa, melting with decomposition at 240 OCc (authors).

AUXILIARY INFORMATION

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

Visual polythermal method; temperatures | Materials of analytical purity

measured with a Chromel-Alumel | recrystallized twice, and dehydrated before

thermocouple. use.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS:

ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium acetate); | Sokolov, N.M.; Pochtakova,

(CzﬂaOz )K; [127-08-2]
(2) Sodium ethanoate (sodium acetate);
(CyH30,)Na; [127-09-3]

E.I. Zh. Obshch. Khim. 1958, 28, 1397-1404.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x;  t/°C T/K® 100x; ¢ '
331 604 O 38 511 55 *
322 595 5 238 511 57.5
315 588 10 241 514 60
307 580 15 240 513  61.5 300
299 572 20 242 515  62.5
291 564 25 246 519 65
282 555 30 251 524 67.5
273 546 35 255 528 70
264 537 40 263 536 75
258 531 42,5 272 545 80 250
256 527 453 282 555 85
247 520 47.5 290 563 90
244 517 50 298 571 95
238 511 52.5 301 574 100
235 508 53.5
1
8 T/K values calculated by the compiler. 0 50 100x, 100
(C,H,0,)Na (CH,0,)K

Characteristic poilunt(s):

Peritectic, P, (eutectic in the compiler”s opinion) at 240 °C and 100;1. 61.5 (authors).
Eutectic, E, at 235 °C and 100x;= 53.5 (authors).

Intermediate compound(s):

(CaH30,)5K3Na, (congruently melting at 241 °C, compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

tprs(2)/°C= 254 (Ref. 1).

“Chemically pure” materials were employed.
Component 2 undergoes a phase transition at

ESTIMATED ERROR:

(compiler).

Temperature: accuracy probably

+2 K

REFERENCES:

296-314.

(1) Bergman, A.G.; Evdokimova, K.A.
Izv. Sektora Fiz.-Khim. Anal. 1956, 27,
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COMPONENTS ¢

(1) Potassium ethanocate (potassium acetate);
(CyH305)K; [127-08-2]

(2) Sodium ethanoate (sodium acetate);
(CyH409)Na; [127-09-3]

ORIGINAL MEASUREMENTS:

Nesterova, A.K.; Bergman, A.G.

Zh. Obshch. Khim. 1960, 30, 317-320; Russ.
J. Gen. Chem. (Engl. Transl.), 1960, 30,
339-342 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K3 100z,
U ]
306 579 0 2
290 563 5 *
283 556 10
276 549 15
267 540 20 C
259 532 25 300 T
250 523 30
241 514 35
237 510 40
235 508 45
232 505 50
243 516 55 0r 7
253 526 60
263 536 65 P 2
273 546 70
2 T/K values calculated by the compiler. ,
0 S0 100x. 100

Ch isti int : 2

aracteristic point(s) (C,H.0,0K (C,H,0,)Ne
Peritectic, P, at 238 °C and 100x,= 36.5 (authors).
Eutectic, E, at 232 °C and 100x,= 50 (authors).
Intermediate compound(s):
(CyH305)3KyNa, melting with decomposition (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal method; temperatures "Chemically pure”, recrystallized
measured with a thermometer (accuracy: materials were used.

+0.5 °C). A glycerol bath was employed.

Component 2: tg,  (2)/°C= 328 (Fig. 2 of the
original paperg.

ESTIMATED ERROR:

Temperature: accuracy 0.5 K (authors).

REFERENCES:
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COMPONENTS:
ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium
acetate); Il°yasov, I.I.; Bergman, A.G.
(C2H302)K; [127-08-2] Zh. Obshch. Khim. 1960, 30, 355-358.

(2) Sodium ethanoate (sodium acetate);
(CoH309)Na; [127-09-3]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

1

U
t/°%¢  T/K®  100x,P g
328 601 0.0
300 573 20.0
280 553 30.0
258 531 40.0 300
250 523 45.0
240 513 50.0
247 520 55.0
250 523 60.0
256 529 65.0
266 539 70.0 250
271 544 75.0
279 552 80.0
292 565 90.0
306 579 100.0
8 T/K values calculated by the compiler. :

Erroneously reported as x, in Table 1 of e S0 100x, 100
the original paper (compiler). szHaolea (CH,0K

Characteristic point(s):

Peritectic, P, at 255 °C (as reported in the text and in Fig. 2 of the original paper,
or at 256 °C as reported in Table 1 of the original paper, or at 250 ¢ as reported in

Fig. 1 of the original paper; compiler) and 100x;= 65 (authors).
Eutectic, E, at 240 °C and 100x;= 50 (authors).

Intermediate compound(s):
(CZH302)3K2Na, incongruently melting (authors).

AUXILIARY INFORMATION

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

Visual polythermal method; temperatures | Not stated.
measured with a Nichrome~Constantane
thermocouple and a millivoltmeter.

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

+2 K

REFERENCES:
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COMPONENTS ¢

(1) Potassium ethanoate (potassium
acetate);
(CyH405)K; [127-08-2]

(2) Sodium ethanoate (sodium acetate);
(CyH409)Na; [127~09-3]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Sarapulova, I.F.

Zh. Neorg. Khim. 1964, 9, 1292-1294 (*);
Russ. J. Inorg. Chem. (Engl. Tramsl.), 1964,
9, 704-706.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Characteristic point(s):
Eutectic, E;, at 240 °C;
Eutectic, Ej, at 235 °C;

Intermediate compound(s):

composition not stated (authors).
composition not stated (authors).

(02H302)5K3Na2 {congruently melting, compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal method;
measured with a Chromel-Alumel

temperature
thermocouple.

SOURCE AND PURITY OF MATERIALS:

“Chemically pure” materials, recrystallized
twice and dehydrated by prolonged heating
at about 300 °C were employed.

Component 1: tg . (1)/°C= 310.

Component 2: tg  (2)/°C= 335 (authors).

ESTIMATED ERROR:

Not evaluable (compiler).

REFERENCES:
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COMPONENTS:
ORIGINAL MEASUREMENTS:
(1) Potassium ethanocate (potassium acetate);
(CZH302)K; [127-08~-2] Sokolov, N.M.; Pochtakova, E.I.
(2) Sodium ethancate (sodium acetate); Zh. Obshch. Khim. 1967, 37, 1420-1422.
(CyH405)Na; [127-09-3]

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:

t/°%c  T/K*  100x, t/°c  T/k*  100x;

3180 591 10 120f 393 60

310¢ 583 10 608 333 60

608 333 10 233 506 61.5

osh 368 10 233¢ 506 61.5

308> 581 15 1sf 301 61.5

2334 506 15 608 333 61.5

608 333 15 246> 519 65

278P 551 30 2409 513 65

2339 506 30 1988 471 65

120f 393 30 122f 395 65

588 331 30 268> 541 75

248> 521 50 240¢ 513 75

238¢ 511 50 2408 513 75

190° 463 50 120f 393 75

120f 393 50 608 333 75

233 506 53.5 2862 559 85

233d 506 53.5 270 543 85

115£ 388 53.5 1202 393 85 0 S0 100x, 100

239 512 58 60 333 85

233¢ 506 58 2040 477 85 (€ H,0,0Ne (CH0,K

196° 469 58 300® 573 95

117t 390 58 300 573 95

608 333 58 1w2f 415 95

240 513 60 608 333 95

2404 513 60 1870 460 95

198¢ 471 60

2 T/K values calculated by the compiler.

b Temperatures of starting crystallization (authors).

€ Temperatures of ending crystallization (authors).
d Eutectic temperatures (authors).
€ $0lid-solid transition of the intermediate compound (authors).

£ Interaction of the intermediate compound with the solid solution rich in component 1

(authors).
ﬁ Reaction 2[(C2H302)3K2N8] = (CZH302)5K3N3 + (C2H302)K (authors).
Limits of the solid solution regions (authors).
Characteristic point(s): Eutectic, E;, at 240 °C and 100x;= 61.5 (compiler).
Eutectie, E,, at 233 °C and 100x;= 53.5 (compiler).
Intermediate compound: (CoH 02)5K3N82 congruently melting at 240 °c (compiler), or
221 OC according to the figure of the original paper.
AUXILIARY INFORMATION

METHOD/APPARATUS,/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Thermographical analysis (with recording of }"Chemically pure” materials employed.
the heating traces), supplemented with (not |Component 1 melts at 302 °C and undergoes
detailed) visual polythermal measurements, |phase transitions at tep (1)/°C= 58, 155
and microscopic observations on solid |(Ref. 1). Component 2 meits at 331 °C and
(previously melted) samples 1in polarized jundergoes phase transitions at
light. ttts(Z)/°C- 58, 118, 130, 238 (Ref. 1).

ESTIMATED ERROR:

probably +2 K

Temperature:
(compiler).

accuracy

REFERENCES:

(1) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Diogenov, G.G.; Chumakova, V.P.

(C2H302)K; {127-08-2] Fiz.-Khim. Issled. Rasplavov  Solei,
(2) Sodium ethanoate (sodium acetate); Irkutsk, 1975, 7-12.

(CyH309)Na; [127-09-3]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

Eutectic, E, at 238 °C; composition not
stated (authors).

Peritectic, P, at 240 °C; composition not
stated (authors).

Intermediate compound(s):

(CyH405)5K4Na,, incongruently melting (authors).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Not stated.

Component 1: tg, (1)/°C= 302.

Component 2: tg  (2)/°C= 326 (Fig. 1 of the
original paperg.

LSTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES :
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.; Tarasov,
AJA.

(2) Sodium ethanoate (sodium acetate); Vestn. Leningr. Univ., Fiz., Khim. 1977,
(CyH30,)Na; [127-09-3] (4), 80-85.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
Data presented in graphical form (see figure).
Characteristic point(s):
Eutectic, E, at 511 K and 100x;= 54 600
(authors), singled out by extrapolation.
¥ L
~
-
\\
‘ ’
¥ Aa . - 1
500F 1 E !
H 1
' '
! '
L 1 L 3 | Y
(CZHSOZ)Na (CZHSOZ)K

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

DTA and “"contact polythermal method" under
polarized 1light. IR spectra were used to
deny the existence of any intermediate
compound.

SOURCE AND PURITY OF MATERIALS:
Both  components of analytical purity
recrystallized twice from water and dried
under vacuum  (Tg,o/K= 584 and 607,
respectively, authorss.

The purity of both components was checked
with thermographical analysis. The mixtures
were prepared in a glove box.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

MAMA—D*
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CaH30,)K; [127-08-2]

(2) Lead ethanoate (lead acetate);
(c2H302)2Pb; [15347-57-6]

ORIGINAL MEASUREMENTS:

Lehrman, A.; Leifer, E.

J. Amer. Chem. Soc. 1938, 60, 142-144.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Characteristic point(s):
Eutectic, E;, at 174.9 °C;
Eutectic, EZ, at 169.5 °C;
Eutectilc, Eq, at 159.9 °C;
Eutectic, E;, at 132.2 oc;

composition not
composition not
and 100x,= 62.5
composition not

v L
t/°c  T/k*  100x, t/°%¢  T/K®*  100x, S
292 565 0 193 466 50.8
278 551 13.6 180 453 55.2 250 - i
259 532 20.1 177 450 58.0
227 500 25.9 162 435 60.6
221 494 28.3 159 432 62.5
174.9%  448.1 28.3 169 442 65.3
181 454 30.6 148¢ 421 65.3 200+
183 456 33.7 169 442 66.8
182 455 39.7 164 437 71.2
180 453 44.3 134 407 78.1
180 453 44.6 132.2b 405.4 78.1
190 463 47.4 168 441 83.1 150+
169.5P 442.7  47.4 188 461 90.8
194 467 50.6 204 477 100
8 T/K values calculated by the compiler; ) 50 100x, 100
Eutectic temperatures (filled circles);
€ Metastable. (C2H302) K (C2H302) 2Pb

30, compiler).
43, compiler).

stated (about 100x2=
stated (about 100x,=
(authors).

stated (about 100xy= 79, compiler).

Intermediate compounds: (C2H302)4K2Pb, congruently melting at 183 oCc (compiler).
(CoH305)qKPb, congruently melting at 194 °C (compiler).
(C3H305)5KPby, congruently melting at 169 °C (compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

The mixtures (20-35 g) were weighed into
2.5%20 cm Pyrex tubes, then suspended in a
bath of the molten eutectic of Ca, K, Li

nitrates. When necessary to  prevent
decomposition, two drops of glacial
ethanoic acid were added. Due to the

tendency to supercool, 1t was preferred to
take the temperatures of complete melting.
Cooling curves were used to obtain a few
eutectic temperatures. Temperatures were
measured mainly with a Copper—~Constantane
thermocouple (checked at the boiling point
of water, and at the melting points of Sn,
KNO3, and of the Sn-Pb eutectic mixture).
In a few cases a mercury thermometer was
employed.

NOTE:

It can be remarked that the fusion
temperature of component 1 found by Lehrman
and Leifer does not agree with recent
literature data which range mostly between
574 and 584 K (Ref. 1).

SOURCE AND PURITY OF MATERIALS:

Component 1: material of “"chemically pure”
grade, recrystallized from distilled water,
then dried in an oven at 100 °C for one
week, and at 140 °C for six hours before
weighing.

Component 2: material of “"chemically pure”
grade, recrystallized from distilled water
acidified with ethanoic acid, then dried at
100 °c.

ESTIMATED ERROR:

Temperature: accuracy 0.5 K (authors).

REFERENCES:
(1) Sanesi, M.; Cingolani, A.;
Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and

Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28
(Franzosini, P.; Sanesi, M.; Editors),

Pergamon Press, Oxford, 1980, 29-115.
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COMPONENTS:: EVALUATOR:

(1) Potassium ethanoate (potassium acetate);| Spinolo, G.,
(CyH40,5)K; [127-08-2] Dipartimento di Chimica Fisica,
(2) Rubidium ethanocate (rubidium acetate); Universita” di Pavia (ITALY).
(CoH40,)Rb; [563-67-7])

CRITICAL EVALUATION:

This binary was first studied with the visual polythermal method by Diogenov and
Sarapulova (Ref. 1). Subsequently, Sarapulova et al. (Ref. 2) carried out a
thermographical analysis of the system, supplemented with a few visual observations, and
X-ray diffractograms recorded on the pure components and five (previously melted)
intermediate mixtures.

Only minor differences occur between the liquidus curves by either source. The fusion
temperatures of the pure components, i.e., Teug(l)= 583 K (Refs. 1, 2), and
Ty (2)= 509 K (visual; Refs. 1, 2) or 511 K (thermographical; Ref. 2) are acceptable,
aftﬁough somewhat lower than the corresponding values listed in Table 1 of the Preface,
i.e., Tfus(1)= 578.719.5 K, and Tg 8(2)= 514+1 K. Poorer agreement, on the contrary,
exists between the solid state transgcion temperatures reported in Ref. 2 (i.e., 327 K
and 428 K for component 1, and 488 K for component 2), and those listed in Table 1 of
the Preface (i.e., 422.240.5 K for component 1, and 498+l K for component 2).

On the basis of the X-ray patterns mentioned above, Sarapulova et al. (Ref. 2) assert
that complete miscibility exists even at room temperature, although giving no
information about the phase of component 1 they assume to be involved in these solid
solutions.

In the evaluator”s opinion, doubts are to be cast about the solid state transition at
327 K in component 1. Should it actually exist, the lower part of the diagram shown in
Ref. 2 would require completion, whereas, 4in its absence, the picture of the phase
relations would be substantially correct.

REFERENCES:
(1) Diogenov, G.G.; Sarapulova, I.F.

Zh. Neorg. Khim. 1964, 9, 1292-1294 (*); Russ. J. Inorg. Chem. (Engl. Transl.),
1964, 9, 704-706.

(2) Sarapulova, I.F.; Kashcheev, G.N.; Diogenov, G.G.
Nekotorye Vopr. Khimii Ragplavlen. Solei i Produktov Destruktsii Sapropelitov,
Irkutsk, 1974, 3-10.
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COMPONENTS

(1) Potassium ethanoate (potassium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Sarapulova, I.F.

measured with a Chromel-Alumel

thermocouple.

(CyH405)K; [127-08-2) Zh. Neorg. Khim. 1964, 9, 1292-1294 (*);
(2) Rubidium ethanoate (rubidium acetate); Russ. J. Inorg. Chem. (Engl. Transl.),

(C9H40,)Rb; [563-67-7] 1964, 9, 704-706.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°c  T/K?® 100x, t/°C T/K? 100x;

1
I
236 509 0 259 532 50.0 §
236 509 4.0 263 536 55.0
235 508 8.5 267 540 60.0 p
235 508 11.3 271 544  64.5 300 -
235 508 14.5 274 547  68.0
237 510 18.0 279 552 74.0
239 512 22.0 287 560 82.0
242 515  25.5 292 565 88.0
246 519  30.0 294 567 90.5
249 522 34.5 300 573 95.0
253 526 40.0 310 583 100
256 529  45.5 250 - i
a1/K values calculated by the compiler. )
Characteristic point(s): m
Continuous series of solid solutions with a 0 S0 100, 100
minimum (erroneously indicated as a maximum (CHGO 3
in the text; compiler), m, at 235 °C and C2 302 Rb (CzHSOQ]K
100x, about 85.
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperature | Component 1: “chemically pure” material,

recrystallized twice and dehydrated by
prolonged heating at about 300 ©c.
Component  2: prepared from rubidium
carbonate.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES :




Systems with Common Anion

COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(2) Rubidium ethanoate (rubidium acetate);

ORIGINAL MEASUREMENTS:

Sarapulova, I.F.; Kashcheev, G.N.;

Diogenov, G.G.

Nekotorye Vopr. Khimii Rasplavlen. Solei {1

(C3H305)Rb; [563-67-7) Produktov Destruktsii Sapropelitov,
Irkutsk, 1974, 3-10.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°c  T/K®  100x; £/°C  T/R®  100x,
u 1]
236 509 ) 180be 453 40 L
23gbe 511 ) 266 539 60
23gbd 5131 0 267P¢ 540 60
215be 483 0 258Pd 531 60
236 509 10 160b¢ 433 60
240P¢ 513 10 289P¢ 562 80 250 -
be bd
204be 477 10 283Pd 556 80 .
243b¢ 516 20 153be 426 80 8-
238Pd 511 20 310 583 100
197b¢ 470 20 joghc 581 100 '
255 528 40 jogPd 581 100
257bc 530 40 155be 428 100
249bd 522 40 °
2 T/K values calculated by the compiler.
b pifferential thermal analysis (filled 5ok .
circles in the figure). !
5 Liguidus. 0 S0 100x, 100
o UB e
( )
© S01id state transition. C2H302 Rb [C2H302]K

Characteristic point(s):

Continuous
(authors).

series of solid solutions with a minimum, m,

at 235 °C and 100x, about 85

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

A thermographical analysis was performed
with a Kurnakov pyrometer Mod. 1959
(reference material: Al;03). Only heating
traces (at the heating rate of 5-6 °C/min)
were recorded due to the tendency of the
melts to undercool. Supplementary visual
polythermal observations are also
tabulated. X-ray diffraction patterns were
used to obtain information on the solid
solutions.

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 undergoes
transitions at t,...(1)/°C= 54, 155,
Component 2 undergoes a phase transition at
ttrs(Z)/°C= 215,

phase

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

75
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(CoH309)K; [127-08-2]

(2) Zinc ethanoate (zinc acetate);
(CZH302)ZZn, [557~-34-6)

ORIGINAL MEASUREMENTS:

Nadirov, E.G.; Bakeev, M.I.

Tr. Khim.~-Metall. Inst. Akad. Nauk Kaz. SSR

1974, 25, 115-128.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  1/k8 100x, t/°C T/K® 100x;
236 509 0 229 502 60
222 495 10 236 509 65.5
201 474 20 238 511 70
169 442 30 241 514 75
188 461 35 245 518 80
209 482 40 247 520 85
213 486 45 263 536 90
217 490 50 292 565 94.6
219 492 52 306 579 100
222 495 55

4 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 169 °C and 100x;= 30.
Peritectic,

t/°C

200

1

0 SO 100x, 100

(C2H302)2Zn (C2H302)K

P, at 248 °C (visual polythermal analysis) or at 242 °C (conductometry) and

100x,= 88 (according to Fig. 6 of the original paper; compiler).

Intermedlate compound(s):

conductometry).

incongruently melting (it

undergoes a phase transition at 161 °C,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis supplemented
with conductometry and occasionally with X-
ray investigations. Temperatures of initial

crystallization measured with a
thermocouple.

NOTE:

It can be observed that the fusion
temperature of component 1 reported by

Nadirov and Bakeev (579 K) {is
agreement with the correspending
listed in Table 1 of the Preaface
(578.7+40.5 K), whereas the fusion
temperature of component 2 (509 K) is
noticeably lower than other recent data by
different investigators (Ref. 1).

in fair
value

SOURCE AND PURITY OF MATERIALS:

Component 1: material recrystallized three
times and dried at 110-120 °C. Component 2:
(CaH305)72n.2H,0  of analytical purity,
recrystallized twice and dried at 140 °c.

ESTIMATED ERROR:

Temperature: accuracy  probably + 2 K
(compiler).

REFERENCES:

(1) Sanesi, M.; Cingolani, A.;

Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and
Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28
(Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford 1980, 29-115.




Systems with Common Anion

77

COMPONENTS: EVALUATOR:
(1) Lithium ethanoate (lithium acetate); Franzosini, P.,

(CoH305)L1; [546-89-4] Dipartimento di Chimica Fisica
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

(CZH302)Na; [127-09-3]

CRITICAL EVALUATION:

This system was investigated by Diogenov (Ref. 1), by Pochtakova (Ref. 2), and again by
Diogenov and Chumakova (Ref. 3) with substantially discrepant conclusions.

Diogenov, 1n his earlier paper (Ref. 1), claimed the existence of: (i) eutectic, Eq,
occurring at 499-500 K (226-227 °C),and (likely) 100x;= 81.5 (the latter figure being
quoted in Ref. 4, which is a later paper by the same author); (ii) eutectic, E,,
occurring at 433 K (160 °C) and 100xy= 57; and (111) the 1intermediate compound
(CyH305)gLisNa, conmgruently melting at 500 K (227 °C).

These results, however, were not confirmed in Ref. 3, where Diogenov and Chumakova
reported approximately the same coordinates for E;, viz., 492-494 K (219-221 °¢c) and
100x; about 78, but completely different fusion temperature for E,, viz., either 486 K
(213°°C; Fig. 2 of the original paper), or 449 K (176 °C; Fig. 4 of the original paper).
Moreover they suggested for the intermediate compound a new formula, il.e.,
(C2H302)1‘L13Na.

Finally, it 1s to be noted that the fusion temperatures given 1in Refs. 1, 3 for
component 2 differ by 11 K, and the phase transitions reported in Ref. 1, 1i.e.,
Terg(1)= 530 K (257 °¢), and Tppg(2)= 596 K (323 0¢), do not meet any value of Table 1
of the Preface.

In conclusion, the poor reproducibility of the results by Diogenov”s group does not
allow one to take them into consideration for assessing the actual diagram of this
system.

Conversely, Pochtakova”s data (Ref. 2) seem more reliable, although among the phase
transition temperatures of component 2 quoted by the author from Ref. 5, i.e., 331, 391,
403, and 511 K (58, 118, 130, and 238 °C, respectively), only two can be identified with
those listed in Preface, Table 1. This disagreement, however, does not seem, in the
evaluator”s opinion, to involve heavily the reliability of the liquidus, due also to
the fact that the fusion temperatures of both pure components (604 K for component 2,
and 557 K for component 1, respectively) are close to those reported in Preface, Table 1
(601.340.5 and 557+2 K, respectively).

Accordingly, the phase diagram by Pochtakov can be accepted with some confidence: in
particular, the composition of the congruently melting intermediate compound, i.e.,
(CZH302)5L13N32, seems satisfactorily defined by the dome exhibited by the liquidus.

REFERENCES:

(1) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 799-805(*); Russ. J. Inorg. Chem. (Engl. Transl.)
1956, 1 (4), 199-205.

(2) Pochtakova, E.I.
Zh. Neorg. Khim. 1965, 10, 1333-2338 (*); Russ. J. Inorg. Chem. (Engl. Transl.)

1965, 10, 1268-1271.

(3) Diogenov, G.G.; Chumakova, V.P.
Fiz.-Khim. Issled. Rasplavov Solei. Irkutsk. 1975, 7-12.

(4) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 2551-2555; Russ. J. Inorg. Chem. (Engl.Transl.) 1956,
1 (11), 122-126 (*).

(5) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




78 Systems with Common Anion

COMPONENTS :

(1) Lithium ethanoate (lithium acetate);
H305)Li; [546-89-4]
(2) Soﬁium ethanoate (sodium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 799-805 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1956,
1 (4), 199-205.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c 1/k® 100x; t/°C T/K®  100x,;
337 610 0 165 438 56.5
333 606 2 169 442 58.5
326 599 4 185 458 61.5
320 593 7 206 479 66
316 589 10 216 489 70.3
310 583 14 225 498 75.5
303 576 18 227 500 80
295 568 22.3 232 505 82
285 558 26 248 521 86
277 550 29.3 253 526 90.3
266 539 33 266 539 94.5
237 510 41.5 277 550 96
222 495 45.5 284 557 97
208 481 49.2 291 564 100
188 461 53

a8 T/K values calculated by the compiler.
Characteristic point(s):

100x;=

Intermediate compound(s):

200

, E2
c 50 100x, 100
(CH,0,INa (CHOILi

Eutectic, E;, at 227 OC (226 °C according to Fig. 1 of the original paper, compiler) and
81.5 (according to Ref.l where the author,
"The eutectic of the compound 4CH3C00L1 -CH3COON and lithium acetate melts at
corresponds to 8l.5 7% lithium acetate”; compiler).

Eutectic, E,, at 160 °C and 100x;= 57 (author).

quoting the present paper, reports:

226° and

(CyH40,)sLizNa, congruently melting at 227 °C (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 undergoes phase
transition at t, (1)/ Cc= 257. Component 2
undergoes phase transition at ttrs(Z)/ C=
323.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 2551-2555;
Russ. J. Inorg. Chem. (Engl. Transl.)
1956, 1 (11), 122-126 (*).
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COMPONENTS :

(1) Lithium ethanoate (lithium acetate);
(CH309)L1; [546-89-4]

(2) Sodium ethanoate (sodium acetate);
(CyH305)Na; [127-09-3]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Neorg. Khim. 1965, 10, 2333-2338 (*);
Russ. J. Inorg. Chem., Engl. Transl., 1965,
10, 1268-1271.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T1/K® 100x, t/°c T/K2 100x,
331 604 0 224 497 57.5
322 595 5 227 500 60
314 587 10 224 497 62.5
301 574 15 223 496 65
289 562 20 222 495 67.5
277 550 25 222 495 70
265 538 30 229 502 72.5
251 524 35 234 507 75
236 509 40 241 514 80
219 492 45 259 532 90
213 486 47.5 273 546 95
219 492 50 284 557 100
222 495 52.5

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, Ey, at 219 °C and 100x;= 69 (author).
Eutectic, Ej, at 213 °C and 100x;= 47.5 (author).

Intermediate compound(s):

(CyH305)sLigNa,, congruently melting at 227 9C (author).

s
>
300
250
200 .
1
0 SO 100x, 100
(C,H,0,)No (CH,0,Li

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 2 undergoes phase tramnsitions at
t .s(2)/°C= 58, 118, 130, 238 (Ref. 1).

ESTIMATED ERROR:

probably +2 K

Temperature:
(compiler).

accuracy

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Lithium ethanoate (lithium acetate); Diogenov, G.G.; Chumakova, V.P.
H40,)L1; [546-89-4] Fiz.-Khim. Issled. Rasplavov  Solel,
(2) Sogium ethanoate (sodium acetate); Irkutsk, 1975, 7-12.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.

EXPERIMENTAL VALUES:

Eutectic, E;, at 219 °C (Fig. 2 of the
original paper) or 221 °¢ (Fig. 4);
composition not stated (100x1 about 78 in
compller”s graphical estimation from Fig.
4).

Eutectic, E,, at 213 oc (Fig.
original paper) or 176 °C (Fig. 4);
composition not stated (100x, about 54 in
compller”s graphical estimation from Fig.
4).

2 of the

Intermediate compound(s):

(Czﬂaoz) Li4Na, congruently melting at

C (authors)

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal method.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 1: tg o
(Fig. 3 of the original paper).

Component 2: tg .(2)/°C = 326 (Fig. 1 of
the original paper)

(1)/°Cc = 291

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Lithium ethanoate (lithium acetate); Schiraldi, A.,

(CZHSOZ)Li; [546-89~4] Dipartimento di Chimica Fisica,
(2) Rubidium ethanoate (rubidium acetate); Universita” di Pavia (ITALY).

(CyH305)Rb; [563-67-7]

CRITICAL EVALUATION:

This system was studied twice by Diogenov’s group, as a side of the ternary
C2H302/Cs, Li, Rb (Ref. 1), and as a side of the reciprocal ternary CyH30,, NO3/L1, Rb
(Ref. 2), respectively.

In both papers two eutectics are reported, viz., E; at 509 K (236 9¢), and either
100x;= 88.5 (Ref. 1), or 100xy= 88 (Ref. 2), and Ey at either 449 K (176 OC; Ref. 1), or
460 K (187 °C; Ref. 2), and 100x;= 26.

In Ref. 1, however, Diogenov and Sarapulova report two intermediate compounds, 1i.e.,
(CyH40,)5LisRby and (CyH305)5LigRby [congruently melting at 518 K (245 %Cc) and 582 K
(3097°C); respectively], ~and consequently a third invariant, whilst Diogenov et al.
report in Ref. 2 a single intermediate compound, (CZH302)3L12Rb [congruently melting at
573 K (300 °C)].

Due to the detailed experimental evidence (obtained, inter alia, with X-ray
diffractometry) given in Ref. 2, the evaluator thinks that the existence of the latter
compound should be considered as reasonably assessed. On the contrary, the existence of
both (C2H302)5L12Rb3 and (CyH309)5Li3Rby does not seem adequately supported.

It is to be mnoticed that some discrepancies exist between the phase transition
temperatures reported in Ref. 2 and those given in Table 1 of the Preface, viz.,
Tgus(1)= 564 K (291 °C), to be identified with 55742 K, T,..(1)= 405 K (132 °C), with no
correspondence, TfBS(Z)- 509 K (236 °C), to be identified with 51441 K, and
Terg(2)= 479 K (206 °C), to be identified with 498+l K. These discrepancies, however, do
not imply significant changes in the liquidus by Diogenov et al. (Ref. 2): the evaluator
is consequently inclined to consider the presentation by these authors as sufficilently
reliable.

REFERENCES:

(1) Piogenov, G.G.; Sarapulova, I.F.
Zh. Neorg. Khim. 1964, 9(2), 482-487; Russ. J. Inorg. Chem. (Engl. Transl.) 1964, 9,
265-267 (*).

(2) Diogenov, G.G.; Erlykov, A.M.; Gimel~“shtein, V.G.
Zh. Neorg. Khim. 1974, 19, 1955-1960; Russ. J. Inorg. Chem. (Engl. Transl.)
1974, 19, 1069-1073 (*).
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Lithium ethanoate (lithium acetate); Diogenov, G.G.; Sarapulova, I.F.
(CyHa0,)L1; [546-89-4] Zh. Neorg. Khim. 1964, 9(2), 482-487; Russ.

(2) Rubigium ethanoate (rubidium acetate); J. Inorg. Chem., Engl. Transl., 1964, 9,
(CH405)Rb; [563-67-7] 265-267 (*).

VARIABLES:

PREPARED BY:
Temperature.
Baldini, P.

EXPERIMENTAL VALUES:

a a
t/oC T/K 100x1 t/oC T/K 100x1 v T
240 513 0 283 556 47.0 >
234 507 3.5 288 561 48.5
225 498 8.3 299 572 52.0 300
216 489 12.0 304 577 55.0
213 486 14.0 309 582 60.0
208 481 16.5 309 582 64.0
203 476 18.5 307 580 67.5
195 468 21.0 298 571 74.0 250
187 460 23.0 289 562 78.0
181 454 24.5 267 540 83.5
185 458 26.5 257 530 85.0
203 476 29.0 242 515 88.0 200
207 480 29.5 241 514 89.5
213 486 30.5 246 519 90.5
224 497 32.0 258 531 92.0
236 509 34.0 265 538 93.0
242 515 37.5 272 545 94.5 ;
260 533 42.0 282 555 97.0 0 S0 100x, 100
273 546 44.5 290 563 100.0 (C,H,0,)Rb (CHO L

2 T/K values calculated by the compiler.

Characteristic point(s): Eutectic, Ey, at 236 °C and 100x;= 88.5 (authors).
Peritectic, P, at 245 °C and 100x;= 40 (compiler).
Eutectie, Ep, at 176 °C and 100xé= 26 (authors).

Intermediate compound(s):(C2H302)5L12Rb3, melting at 245 °C (authors).
(C2H302)5L13Rb2, congruently melting at 309 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Temperatures | Not stated.

measured with a Chromel-Alumel

thermocouple.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Lithium ethanoate (lithium acetate);
(2) Rubidium ethanoate (rubidium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Erlykov, A.M.;
Gimel“shtein, V.G.

Zh. Neorg. Khim. 1974, 19, 1955-1960; Russ.
J. Inorg. Chem., Engl. Transl., 1974, 19,
1069-1073 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported
form (see figure).

only in graphical

Characteristic point(s):

Eutectic,

C
250}
)
Eq
x
I3 s
S &
- E2
150;}1
B 1
[0} 100 X, 100
(C,H; O)Li (C,H,0,)Rb

E;, at 236 °¢c and 100x2= 12 (authors).

Eutectic, E,, at 187 °C and 100xy= 74 (authors).

Intermediate compound(s):

(CyH30,)3L15Rb, congruently melting at 300 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

obtained by visual
polythermal and thermographical analysis
(empty and filled circles in the figure,
respectively), supplemented with a few X-
ray diffraction patterns.

The data were

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 melts at 291 °C and
undergoes a phase transition at 132 °c,
Component 2 melts at 236 °C and undergoes a
phase tramsition at 206 °cC.

ESTIMATED ERROR:

Temperature: precision probably +2 K
(compiler).

REFERENCES:
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COMPONENTS :

(1) Lithium ethanoate (lithium acetate);
(CyH305)Li; [546-89-4]
(2) Zinc ethanoate (zinc acetate);

ORIGINAL MEASUREMENTS:

Pavlov, V.L.; Golubkova, V.V.
Visn. Kiiv. Univ., Ser. Khim., Kiev, 1972,
No. 13, 28-30.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

form (see figure).

Characteristic point(s):

Note - Glasses form at 15 £ 100:2 < 30.

Intermediate compound(s):

The results are reported only in graphical

Eutectic, E, at 220 ©C and 100xy= 75 (authors).

275
)
9 -
= E
175p .
0 100 X, 100
(C2H302)Li (C2H302)2Zn

(CyH305)3L1Zn, congruently melting at 265 °C (authors).
(CyH30,)5LiZn,y, incongruently melting at 240 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis as well as
time-temperature curves were employed. The
temperatures were measured with a Chromel-
Alumel thermocouple checked at the freezing
temperatures of Zn, K5Cry04, Cd, Sn, and
benzoic acid.

NOTE:

The formation of glasses in this system 1is
reasonable. Accordingly, one should expect
a marked tendency of the molten mixtures to
supercool, which might cause the
polythermal observations to be less
reliable than usual.

SOURCE AND PURITY OF MATERIALS:

Component 1: either (CoH305)L1i.2Hs0 of
analytical purity, or mater a% obtained by
reacting Li,C0; and ethanoic acid;
materials dehyarated in an oven at
110 °c.

Component 2: (CyH30,) 7Zn.2H50 of analytical
purity dried to constant mass at 110 °cC.

both
105~

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Magnesium ethanoate (magnesium acetate); | Schiraldt, A.,
(C2H302)2Mg; [142-72-3] Dipartimento di Chimica Fisica,
(2) Sodium ethanoate (sodium acetate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system has been investigated only by Pochtakova (Ref. 1) who reports the results of
visual polythermal observations supplemented with DTA investigations, both in numerical
and graphical form.

The trend of the accessible part of the liquidus (0 < 100x; < 70) has been interpreted
by the author as follows: the occurrence of the intermediate compound (CZH302)4MgNaz,
congruently melting at 533 K (260 °C), splits the diagram into two eutectlc subsystems
whose invariants are E;, at 529 K (256 °C) and 100x,= 40.0, and E;, at 528 K (255 oc)
and 100xy= 57.5. The author suggests also that the intermediate compound undergoes an
alpha-beta transition at 493 K (220 °C), and a lattice readjustment of the beta form at
373 X (100 °c).

For an evaluation of the reliability of the above conclusions, the following
discrepancies between the text or tables and the original plot must be mentioned.

(1) In the experimental section of the paper two solid-solid transitions are reported
for component 1 at 425 K (152 °C) and 449 K (176 °C), respectively, whilst the
corresponding figures on the plot are 425 K (152 °C) and 445 K (172 °C).

(11) The table summarizing the visual polythermal data reports two temperature values at
100x1= 50, the first of which = possibly due to a misprint - probably corresponds to
100x,= 30.

1

(111) The table collecting the DTA results reports, at 100x;= 60, five temperature
values, one of which (236 °C) is neither included in the phase diagram nor otherwise
discussed in the text.

(iv) No DTA evidence for the lattice readjustment at 373 K is provided at the
composition of the intermediate compound.

(v) DTA measurements carried out at 100x2 > 50 did not allow the author to obtain
evidence for either the transition of the intermediate compound at 493 K, or the lattice
read justment at 373 K.

(vi) DTA measurements carried out on the mixtures did not allow the author to obtain
evidence for the solid state transitions of the pure components. It is however to be
stressed that the transition temperatures of sodium ethanoate are quoted by the author
from Ref. 2.

In conclusion the upper part of the phase diagram given in the paper seems to be
supported adequately by the experimental results, whereas the system is still to be
considered as largely unexplored below the eutectic lines.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauchn. Konf. S.M.I. 1956.
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COMPONENTS :

(1) Magnesium ethanoate (magnesfum
acetate);
(CoH30,) oMg; [142-72-3]

(2) Sodium ethanoate (sodium acetate);
(C2H302)2Na2; [127-09-3]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/KR2 100x;

331 604 0
329 602 2.5
326 599 5
324 597 7.5
320 593 10
321bc 594 10
25504 528 10
313 586 15
310 583 17.5
306 579 20
297 570 25
290 563 27,5
288 561 30l
284 557 32.5
275 548 35
269 542 37.5
261 534 40
255 528 42.5
255b¢ 528 42.5
255bd 528 42.5
256 529 45
257 530 47.5
260 533 50
260P¢ 533 50
220P8 593 50
259 532 52.5
258 531 55
260P¢ 533 56.5
258be 531 56.5
100bf 373 56.5
220P8 493 56.5
257 530 57.5
256 529 60
258be 531 60
258be 531 60
1009f 373 60
220P8 493 60
2360 509 60
268 541 65
272 545 67.5

Initial crystallization.

First eutectic stop.

Second eutectic stop.

First transition of the system.
Second transition of the system.
Third transition of the system.

O o LN oD

component 1.

T/K values calculated by the compiler.
Differential thermal analysis (filled circles in the figure).

U 1
J
+ ¢
300 - -
— -
250 E, E, -
—.—.
r—o—
1
0 40 100x, 80
IC2H302]2Na2 [C2H302]2Mg

50 in the original text (corrected by the compiler).

Note = The system was investigated at 0 < 100x1 < 67.5 due to thermal instability

of
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COMPONENTS:

(1) Magnesium ethanoate (magnesium
acetate);
(CoH409)oMg; [142-72-3]

(2) Sodium ethanoate (sodium acetate);
(CZH302)2N82; [127“09"3]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obghch. Khim. 1974, 44, 241-248.

VARTABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES: (continued)
Characteristic point(s):
Eutectic, E,

at 256 °C (extrapolated,

visual polythermal analysis), or 258 °C

(differential thermal analysis), and 100x1= 60 (author).

Eutectic, Ey, at 255 °C and 100x;= 42.5 (author).

Intermediate compound(s):

(CyH40,)4MgNa,y, congruently melting at 260 °C (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis, supplemented
with differential thermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared (Ref. 1) by reacting

the ("chemically pure”) carbonate with a
slight excess of ethanolic acid of
analytical purity [phase transitions at
ttrs(l)/°c= 152, 176].

Component 2: “chemically pure” material
recrystallized and dried at 200 °C to
constant  mass [phase transitions at

t.,c(2)/°C= 238-240, 130, 118, 58, Ref. 2].

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.
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COMPONENTS :

(1) Sodium ethanoate (sodium acetate);
(CyH309)Na; [127-09-3]

(2) Rubidium ethanoate (rubidium acetate);
(CyH305)Rb; [563-67-7]

EVALUATOR:

Schiraldi, A.,
Dipartimento di Chimica Fisica
Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system was studied twice in
Gimel“shtein”s laboratory [Ref. 1: visual
polythermal analysis (empty circles in the
figure); Ref. 2: DTA (filled circles in the
figure)} with substantially analogous
results for the liquidus: an Intermediate
compound, (C H30,),NaRb congruently
melting at 452 4%3 K (%79 O°C, Ref. 1;
180 °c, Ref. 2), forms eutectics with both
pure components, at 418-419 K (145-146 °C)
and 100x;= 38-38.5, and at 451-453 K (178~
180 °¢) and 100x;= 23.5, respectively.

Discrepancies, however, exist  between
Ref.s 1 and 2 about the phase transition
temperatures of the pure components.

As  for component 1, Gimel“shtein and
Diogenov (Ref. 1) report T, . .(1)= 583-584 K
(310-311 °C), while Gimel shtein (Ref. 2)
gives Typo(l)= 543 K (270 °C). The former
figure exceeds largely the highest T (1)
value 1listed in Table 1 of the Pregace,
viz., 527415 K, while the latter one lies
Jjust above the upper uncertainty limit of
Table 1 value.

As for component 2, 493 K (220 °C) and
479 K (206 °C) are reported in Ref. 1 and
Ref. 2, respectively, as the transition
temperature: the former value is close to,
while the latter one is significantly lower
than that listed in Table 1 of the Preface,
viz., 49841 K.

X-ray diffractometric results were claimed
(Ref. 2) to support the existence of the
intermediate compound, and to suggest that
this should decompose into a solid
solution Jjust below 383 K (110 °C). The
second assertion, however, does not seem

convincing, inasmuch as it would imply a
change in the solid from a state of
miscibility at lower temperatures into a
state of immiscibility at higher
temperatures.

Finally, the assumption of the congruent
fusion of the intermediate compound does
not seem adequately supported: the shape of
the 1liquidus could as well suggest the
occurrence of a peritectic equilibrium,
e.g., 1in connection with the incongruent
fusion of the compound.

REFERENCES:
(1) Gimel“shtein, V.G.; Diogenov, G.G.

3 (7), 230-237.

TA

550

o s0 100x1 100
[C2H3021Rb (C2H302]Na

Zh. Neorg. Khim. 1958, 3, 1644-1649 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1958,

(2) Gimel“shtein, G.G.; Tr. Irkutsk. Politech. Inst. 1971, No. 66, 80-100.
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COMPONENTS:

(1) Sodium ethanocate (sodium acetate);
(CoHq04)Na; [127-09-3]

(2) Rubidium ethanoate (rubidium acetate);
(CyH30,)Rb; [563-67~7]

ORIGINAL MEASUREMENIS:

Gimel“shtein, V.G.; Diogenov, G.G.

Zh. Neorg. Khim. 1958, 3, 1644-1649 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1958,
3 (7), 230-237.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K®  100x;  t/°C T/K®  100x;
236 509 0 195 468 47
222 495 5 216 489 52
218 491 9 234 507 57
210 483 4.5 248 521 62
198 471 18.5 260 533 67
186 459 22 271 544 72
180 453 24.5 286 559 79.5
175 448 28 299 572 87
166 439 31.7 308 581 93
161 434 33.5 311 584 95.5
145 418 38 315 588 96.
171 444 42.5 327 600 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 145 °C (according to Fig.

2 of the original paper, or at 146 9C
according to Fig. 1 of the original paper,
and not at 179 °C as reported in the text;
compiler) and 100x;= 38 (authors).

Eutectic, E at 180 °C (according to Fig.

2

200

0 S0 100x, 100
[C2H302)Rb (C2H3021Na
2 of the original paper, or at 179 °C

according to Fig. 1 of the original paper; compiler) and 100x; about 23.5 (compiler).

Intermediate compound(s):
(CqH309)4NaRbgy, congruently melting at 180 °C

(authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis. Temperatures
measured with a Chromel~Alumel thermocouple
and a l7-mV-range millivoltmeter. Mixtures
being hygroscopic, the method of additions
with determination of the sample mass by
difference was employed in order to avoid
hydration.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a phase transition at
t.r(1)/°C= 311 (310 °C according to Fig. 2
of the original paper; compiler).

Component 2 undergoes a phase transition at
tepg(2)/°C= 220.

ESTIMATED ERROR:

Temperature: probably +2 K

(compiler).

accuracy

REFERENCES:
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
(2) Rubidium ethanoate (rubidium acetate);

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.
Tr. Irkutsk. Politekh.
80-100.

Inst. 1971, No. 66,

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/k®  100x, t/°C T/k®  100x,
328 601 0 108 381 70.0
270 543 0 197 470 85.0
300 573 15.0 180 453 85.0
271 544 15.0 110 383 85.0
148 421 15.0 218 491 95.0
205 478 50.0 206 479 95.0
146 419 50.0 178 451 95.0
110 383 50.0 235 508 100
169 442 70.0 206 479 100
144 417 70.0

8 T/K values calculated by the compiler.

Characteristic point(s):

Intermediate compound(s):

(C2H302)4N8Rb3 y
transformation at 110 °C (author).

congruently (compiler) melting at 179 °C (author),

Eutectic, E;, at 178 °C and 100x;= 23.5 (author).
Eutectic, Ej;, at 146 °C and 100x)= 38.5 (author).

and undergoing a

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Differential thermal analysis (using a
derivatograph with automatic recording of
the heating curves) and room temperature X-
ray diffractometry (using a URS-501M
apparatus) were employed.

NOTE - 1

The meaning of the data listed in the table
becomes apparent by observing the figure
reported in the critical evaluation.

NOTE - 2

The coordinates of the characteristic
points were stated by the author on the
basis of his own DTA measurements, and of
previous literature data (Ref. 1). X-ray

patterns were taken at 100x)= 27,5,

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 melts at tfus(l)/°C- 328 (327
according to Fig. 7 of the original paper;
compiler), and undergoes a phase transition
at t...(1)/°C= 270.

Component 2 melts at tg,.(2)/°C= 235 (236
according to Fig. 7 of the original paper;
compiler), and undergoes a phase transition
at tg,..(2)/°C= 206.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Gimel“shtein, V.G.; Diogenov, G.G.
Zh. Neorg. Khim. 1958, 3, 1644-1649.
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COMPONENTS: EVALUATOR:
(1) Sodium ethanoate (sodium acetate); Schiraldi, A.,

(C2H302)Na; [127-09-3] Dipartimento di Chimica Fisica,
(2) Zinc ethanoate (zinc acetate); Universita” di Pavia (ITALY).

(CH30,)9Zn; [557-34-6]

CRITICAL EVALUATION:

This system was studied by Lehrman and Skell (Ref. 1), Pavlov and Golubkova (Ref. 2),
and Nadirov and Bakeev (Ref. 3).

A qualitative agreement exists between Refs. 1 and 2, as both of them report a phase
diagram characterized by two eutectics, El and Ep, and the congruently meltiung
intermediate compound (CyH309)4NajZn. Differences between these papers concern the
coordinates of the eutectics: according to Ref. 1, E; should occur at 491-493 K (218-
220 °C) and 100x, about 28, and E, at 548.5-551.8 K (175.3-178.6 9C) and 100x, about 54,
whereas, according to Ref. 2, the invariants should be at 473 K (200 °C) and 100x,= 25,
and at 413 K (140 °C) and 100x,= 50, respectively.

The phase diagram suggested in Ref. 3 shows in turn: (i) a single eutectic at elther
415, or 421 K (either 142, or 148 ©C, according to visual polythermal and conductometric
investigations, respectively) and 100x2- 57; (i1i1) a peritectic at either 480, or 477, or
484 K (either 207, or 204, or 211 °C, according to visual polythermal, conductometric,
and thermographical results, respectively), and, possibly, 100x,= 33.3; and (1ii1) the
intermediate compound (CZH302)4NaZZn reported here as incongruently melting.

In the evaluator”s opinion, the discrepancies among the diagrams suggested by the
different authors should be attributed mainly to different degrees of accuracy in the
determination of the actual liquidus temperatures. In this connection, it is important
to stress that Lehrman and Skell observed a tendency of the melts to supercool and, in
particular, found at temperatures below 483 K extremely viscous melts "so that great
difficulty was experienced in obtaining crystallization and reproducible melting points”
(Ref. 1). Consequently, 1n the case of the present binary, poorly reliable results can
be reasonably expected both by techniques implying observations performed on cooling (as
visual polythermal analysis), and by techniques (as conductometry) implying observations
performed on heating at constant rate. Accordingly, the diagrams by Pavlov and Golubkova
(based only on visual polythermal observations), and by Nadirov and Bakeev (based
mainly on visual polythermal and conductometric investigations) probably suffer from
limited accuracy.

In conclusion, the evaluator is inclined to consider as more reliable the findings by
Lehrman and Skell (who employed very small heating rates), viz.: (i) the presence of the
intermediate compound (C2H302)4NaZZn, congruently melting at about 500 K; and (i1) the
occurrence of two eutectlics, Ej at about 490 K and 100x2 about 28, and E; at about 550 K
and 100 Xy about 54.

REFERENCES::

(1) Lehrman, A.; Skell, P.
J. Am. Cheam. Soc. 1939, 61, 3340-3342.

(2) Pavlov, V.L.; Golubkova, V.V.
Visn. Kiiv. Univ., Ser. Khim., Kiev, 1972, No. 13, 28-30.

(3) Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad. Nauk Kaz. SSR 1974, 25, 115-128.
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COMPONENTS

(1) Sodium ethanocate (sodium acetate);
(CZH302)Na; [127-09-3]

(2) Zinc ethanoate (zinc acetate);
(CZH302)ZZn; [557-34-6]

ORIGINAL MEASUREMENTS:

A.; Skell, P.
Chem. Soc. 1939, 61, 3340-3342.

Lehrman,
J. Amer.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/R® 100x, t/°C T/K® 100x,
328.3 601.5 0 203.9 477.1  46.0
313.4 586.6 10.1 198.0 471.2 48.0
277.5 550.7 20.0 194.6 467.8 49.0
261.4 534.6 22.6 192.5 465.7  50.0
233.2 506.4 26.5 189.1 462.3 51.0
218.0P 491.2  26.5 183.0 456.2 52.0
223.3 496.5 28.0 178.6% 451.8  52.0
220,00 493.2  28.0 180.9 454.1 55.0
225.7 498.9  30.0 175.3% 448.5 55.0
227.2 500.4 33,3 197.8 471.0 60.0
227.1 500.3 33.3 212.5 485.7 66.7
227.1 500.3 33.3 221.8 495.0 70.0
226.4 499.6 35.0 236.5 509.7 80.0
220.2 493.4  40.0  242.4 515.6 100.0

8 T/K values calculated by the compiler.

200

tube and added with 5 drops of glacial

ethanoic acid, were heated in bath formed

with the eutectic mixture of calcium,

potassium, and lithium nitrates.

The temperature of disappearance of the

last crystal as the mixture was heated

under stirring was measured with Copper-

Constantane thermocouple and potentiometer.
The fusion temperatures tabulated come from
three or more determinations ranging within
1 K. The eutectic stops relevant to E; were
measured by means of time - temperature

cooling curves.

b Eutectic stop (E1); filled circles in the figure. 0 S0 100x, 100
¢ Eutectic stop (E;); filled circles in the figure. (C,H,0,}Na (CH,0,0,2n
Characteristic point(s):
Eutectic, E, at 218-220 °C and 100x, about 28 (compiler).
Eutectic, Ey, at 175.3-178.6 °C and 100x, about 54 (compiler).
Intermediate compound(s):
(CyH405)4Nap2n, congruently melting at 227.1+0.1 °C (compiler).
AUXILTARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The salts, contained into 2.5x20 cm Pyrex | Materials of not stated source,

recrystallized from dilute ethanoic acid,
and dehydrated according to Ref. 1.

ESTIMATED ERROR:

Temperature: accuracy + 0.5 K (compiler).

REFERENCES:

(1) Davidson, A.W.; McAllister
J. Amer. Chem. Soc. 1930, 52, 519-527.
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COMPONENTS :

(1) Sodium ethanocate (sodium acetate);
(C2H302)Na; [127—09-3]

(2) Zinc ethanoate (zinc acetate);
(C2H302)22n; [557-34—6]

ORIGINAL MEASUREMENTS:

Pavlov, V.L.; Golubkova, V.V.
Visn. Kiiv. Univ., Ser. Khim., Kiev, 1972,
No. 13, 28-30.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

275

t/°C

E,

-
~
"

E2

(C2H30;)Na

(¢} 100X,

100
(02ki302)22n

The results are reported only in graphical form (see figure).

Characteristic point(s):

Eutectic, Ej, at 200 °C and 100x,= 25 (authors).
Eutectic, E,, at 140 °C and 100xy= 50 (authors).

Intermediate compound(s):

(CoH4059),NayZn, congruently melting at 240 °C (authors).
283V274%42

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis as well as
time-temperature curves were employed. The
temperatures were measured with a Chromel-
Alumel thermocouple checked at the freezing
temperatures of Zn, K,;Cr,07, Cd, Sn, and
benzoic acid.

SOURCE AND PURITY OF MATERIALS:

Component 1: (CyH305)Na.3H,0 of analytical
purity recrystallized from water and dried
in an oven at 110-120 °C to constant mass.
Component 2: (CZH302)ZZn.2H20 of analytical
purity dried to constant mass at 110 oc.

ESTIMATED ERROR:

probably +2 K

Temperature:
(compiler).

accuracy

REFERENCES:
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
(C2H405)Na; [127-09-3]

(2) Zinc ethanoate (zinc acetate);
(CaH305)92n; [557-34~6]

ORIGINAL MEASUREMENTS:

Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad.
1974, 25, 115-128.

Nauk Kaz. SSR

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

with conductometry and occasionally with
thermographical Investigations.
Temperatures of {initial crystallization
measured with a thermocouple.

t/°c  T/kK®  100x, o
236 509 (o] P
229 502 10 300
217 490 20
191 464 30
174 447 35
165 438 40
142 415 43
177 450 50
183 456 52
189 462 55
202 475 60 200
206 479 66.7
214 487 70
234 507 75
261 534 80
279 552 85 E
298 571 90
313 586 95 0 S0 100x, 100
332 605 100 [C2H302]22n (C2H3023Nc
2 T/K values calculated by the compiler.
Characteristic point(s):
Eutectic, E, at either 142 °C (visual polythermal analysis), or
148 9C (conductometry), and 100x;= 43.
Peritectic, P, at either 207 °C (visual polythermal analysis), or
204 °C (conductometry), or 211 °C (thermographical analysis), and
at a not clearly specified composition {in compiler”s opinion,
the coordinates of the peritectic might be 206 °C (visual
polythermal analysis; tabulated value) and 100x)= 66.7].
Intermediate compound(s):
(C2H302)4Na22n, incongruently melting.
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis supplemented | Component 1: “chemically pure” hydrated

CyH40)Na recrystallized twice and dried at
1307°C. Component 2: (C,H430,),Zn.2H,0 of
analytical purity, recrystallized twice and
dried at 140 °c.

ESTIMATED ERROR:

Temperature: 2 K

(compiler).

accuracy probably +
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COMPONENTS :

(1) Lead(Il) ethanoate (lead acetate);
(CyH405),Pb; [15347-57-6]
(2) Zinc ethanoate (zinc acetate);

ORIGINAL MEASUREMENTS:

Petersen, J.
Z. Elektrochem. 1914, 20, 328-332.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

220
?J
S
180}
E
H
100
(C2H30,)2Pb

Characteristic point(s):

Eutectic, E, at 160 °C and 100x,

wt %

40
= (C2H303)2Zn

The results are reported only in graphical form (see figure).

about 25 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Mixtures contained in a glass tube and

heated in a sulfuric acid bath.

NOTE:

Te (1) and T. . (2) are 1in reasonable
fus fus

agreement with tge data by other authors
(Ref. 1). The general features of the

diagram seem to be reliable.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 1: tfus(l)/°C= 204. Component 2:
tr, . (2)/°C~ 244

ESTIMATED ERROR:

Temperature: accuracy not evaluable

(compiler).

REFERENCES:

(1) Sanesi, M.; Cingolani, A.; Tonelld,
P.L.; Franzosini, P.; Thermal
Properties, in Thermodynamic and

Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28
(Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford, 1980, 29-115.

MAMA—E
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COMPONENTS::

(1) Rubidium ethanoate (rubidium acetate);
(C9H30,)Rb; [563-67-7]

(2) Zinc ethanoate (zinc acetate);
(CZH302)ZZn; [557-34~6]

ORIGINAL MEASUREMENTS:

Nadirov, E.G.; Bakeev, M.I.
Tr. Khim.-Metall. Inst. Akad. Nauk Kaz. SSR

1974, 25, 115-128.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x,
236 509 0
223 496 10
219 492 15
212 485 20
198 471 30
182 455 35

159 432 40
173 446 45
187 460 50
196 469 35
204 477 60
209 482 65
217 490 70

223 496 75
230 503 80
232 505 85
235 508 90
236 509 93.7

237 510 100
8 T/KR values calculated by the compiler.
Characteristic point(s):

Eutectic,
and 100x;= 40

180

L

0 S0 100x, 100

(CHO)) In

213050, (C_H.0IRb

2372

E, at either 159 °C (visual polythermal analysis), or 163 °C (conductometry),

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis supplemented
with conductometry, and occasionally with
thermographical and X-ray investigations.
Temperatures of 1initial crystallization
measured with a thermocouple.

NOTE 1:

The mwmixtures at 55 £ 100x; < 80 tend to
form glasses.

NOTE 2:

The Teyg(l) and T ug(2) values given here
are lower than tge corresponding values
from Preface 1 [Tgyg(l)= 514 K] and from
Ref. 1 [Tgyg(2)= 514-533 K], respectively.
In Fig. 8 of the original paper the authors
report an isothermal line at 404 K (131 °C)
which 1s not discussed in the text. The
ability to form glasses might imply poor
reliability of the eutectic coordinates;
however, the classification of the diagram
as of the simple eutectic type might be
accepted with some confidence.

SOURCE AND PURITY OF MATERIALS:

Component 1: material recrystallized three
times and dried at 110-120 °C. Component 2:
(C2H 09)2Zn.2H,0 of analytical purity,
recrystailized twice and dried at 140 ©°C.

ESTIMATED ERROR:

Temperature: accuracy probably + 2K

(compiler).

REFERENCES:

(1) Sanesi, M.; Cingolani, A.; Tonelli,
P.L.; Franzosini, P.; Thermal
Properties, in Thermodynamic and

Trangsport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28
(Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford, 1980, 29-115.
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COMPONENTS:

(1) Potassium propanoate (potassium
propionate);
(C3H50,)K; [327-62-8]

(2) Lithlum propancate (1lithium
propionate);
(C3H509)LL; [6531-45-9]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Tsindrik, N.M.

Zh. Neorg. Khim. 1969, 14, 584-590 (*);
Russ. J. Inorg. Cheam. (Engl. Transl.) 1969,
14, 302-306.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

365

\\,,,_,\/

Eutectic, E;, at 291 °C (authors) and 329
100x = 67.5 (according to Fig. 1 of the o s
original paper; erroneously reported as 19 > 1 E;
in the text; compiler). . . .
Eutectic, Ep, at 279 °C (authors) and 100 100X, 0
100x;= 19 (according to Fig. 1 of the (C.K 0K (C.H:0,)Li
original paper; erroneously reported as 3T 352
67.5 in the text; compiler).
Intermediate compound(s):
(C3H50,) oKL (probable composition),
congruently melting (authors).

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Materials prepared by reacting “"chemically

NOTE:

The
about
Preface,

fusion temperature of component 2 is
5 K lower than that listed in

Table 1 (606.840.5 K), whereas
Te . (1) meets satisfactorily the value
(£g§.3ip.5 K) given 1in the table. The
general features of the diagram should be
considered with some confidence.

pure” carbonates with propanoic acid of
analytical purity (Ref. 1).

Component 1 undergoes a phase transition

at t,.. (1)/°C= 68 (Ref. 2) and melts at
teus(1)79C= 365.
Component 2 wundergoes a phase transition
at t 5 (2)/°C= 265 and melts at
teys(2)/58= 329.
ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES:
(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581~-1593

(this 1s Ref. 2 in the original paper,
not Ref.3 as quoted by the authors).
(2) Sokolov, N.M.
Tezisy Dokl.

1956.

X Nauch. Konf. S.M.I.
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COMPONENTS::

(1) Potassium propanoate (potassium
propionate);

(2) Magnesium propanoate (magnesium
propionate);
(C3H509),Mg; [557-27-7]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K® 100x, t/°C T/K® 100x,
365 638 ) 312 585 32.5
358 631 2.5 305 578 35
354 627 5 306b¢ 579 36.5
352 625 7.5  306Pd 579 36.5
347 620 10 236Pe 509 36.5
345 618 12.5 306 579 37.5
343 616 15 315 588 40
341 614 17.5 320 593 42.5
335 608 20 322 595 45
332 605 22.5 322b¢ 595 45
328 601 25 306bd 579 45
330P¢ 603 25 235%¢ 508 45
304bd 577 25 324 597 47.5
236 509 25 324 597 50
324 597 27.5 324 597 52.5
318 591 30 324 597 55

4 T/K values calculated by the compiler.

b Differential thermal analysis (DTA).

€ Initial crystallization.

: Eutectic stop.

First transition of the system.

t/°C

350

300

2504 4
- 0-=-0--g--
]
0 30 100x, &0
(CHO,) K, (C,H.0,) Mg

Characteristic point(s): Eutectic, E, at 306 °C (DTA), and 100xy= 36.5 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis, supplemented
with differential thermal analysis.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.

(3) Sanesi, M.; Cingolani, A.; Tonelli,
P.L.; Franzosini, P.; Thermal
Properties, in Thermodynamic and
Transport Properties of Organic

Salts, IUPAC Chemical Data Series No.28
(Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford, 1980, 29-115.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

SOURCE AND PURITY OF MATERIALS:

Materials prepared (Ref. 1) by reacting the
proper (“chemically pure") carbonate with a
slight excess of propanoic acid of
analytical purity. Component 1 undergoes

phase transitions at t...(1)/°C= 68, 330
(Ref. 2). Component 2 wundergoes phase
transitions at ttrs(Z)/°C= 185, 200, 217,
246.

NOTES:

The system was investigated at

0 < 100xy < 55 due to thermal instability
of component 2.

The fusion temperature of component 1 is in
fair agreement with that listed in Preface,
Table 1, whereas discrepancies exist for
the solid state transition temperatures of
the same component. Moreover, it is worth
mentioning that Pochtakova“s paper is the
only source of information (see Ref. 3) for
what concerns the solid state transitions
of magnesium propanoate.
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COMPONENTS : EVALUATOR:
(1) Potassium propanocate (potassium Franzosini, P.,
propionate); Dipartimento di Chimica Fisica,
(C3H50,)K; [327-62-8] Universita” di Pavia (ITALY).

(2) Sodium propanoate (sodium proplonate);
(C4H509)Na; [137-40-6]

CRITICAL EVALUATION:

This binary was studied by visual polythermal analysis in Sokolov”s laboratory as a side
system of two reciprocal ternaries [l.e., K, Na/C2H302, C3H50, (Ref. 1), and
K, Na/C3H502, NO4 (Ref. 2)] with almost identical results.

The occurrence of eutectics at 583-585 K (310-312 °C) and 100x;= 66, and at 560~561 K
(287-288 °C) and 100x;= 8 is to be held for certain, as well as the existence of a
congruently melting intermediate compound. However, the composition of the latter as
claimed by the authors [i.e., (C3H502)5K3N82], although possible, does not seem fully
proved due to the fluctuation of the experimental points, and the lack of data other
than the visual polythermal ones.

The fusion temperature of component 1 (638 K) 4s 1in fair agreement with that
(638.340.5 K) 1listed 1in Table 1 of the Preface, whereas the fusion temperature of
component 2 (571 K) has to be considered as too high, inasmuch as the DSC value given in
Table 1 of the Preface, (562.4+0.2 K) was subsequently confirmed by that obtained with
adiabatic calorimetry (561.88+0.03 K; Table 3).

Rather puzzlingly, for the solid state transition temperature of component 1 far
different values are quoted [from the same source (Ref. 3)] in Ref. 1 and Ref. 2, i.e.,
603 and 341 K, respectively. Both figures are in turn different from that reported in
Table 1 of the Preface (352.5+0.5 K).

Again from Ref. 3, solid state transitions are quoted in both Ref. 1 and Ref. 2 as
occurring in component 2 at Terg(2)/K= 350, 468, 490, and 560. Doubts, however, are to
be cast about the existence of the lowest transition as well as of the highest one,
inasmuch as DSC provided evidence for the occurrence of only two solild state
transformations (at 470.240.5 and 494+l K, respectively; Preface, Table 1) which was
subsequently confirmed with adiabatic calorimetry (Preface, Table 3).

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1397-1404.

(2) Dmitrevskaya, O.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1958, 28, 2920-2926 (*); Russ. J. Gen. Chem.(Engl. Transl.) 1958,
28, 2949-2954.

(3) Sokolov, N.M.; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS : ORIGINAL MEASUREMENTS:

(1) Potassium propanocate (potassium Sokolov, NoM.; Pochtakova, E.I,
propionate); Zh. Obshch. Khim. 1958, 28, 1397-1404.
(C3H50,)K; [327-62-8]

(2) Sodium propanoate (sodium propionate);

(C3H502)Na; [137-40-6]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/R®  100x; t/°c  T/K?  100x; .

]

298 571 0 317 590 50 2

292 565 5 318 591 55

290 563 7.5 319 592 60

288 561 8 312 585 66 3s0

294 567 10 313 586 67.5

303 576 15 317 590 70

307 580 20 324 597 75

310 583 25 340 613 85

312 585 30 348 621 90

315 588 35 358 631 95

316 589 40 365 638 100

317 590 45 300¢

4 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 312 °C and 100x;= 66 (authors). e S0 100x, 100

Eutectice, E,, at 288 OC and 100x;= 8 (authors). [CsHsolea (C3H502]K

Intermedfate compound(s):

(C3H505)5K3Nay, congruently melting at 319 °C.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Both components Wwere prepared from
commercial propanoic acid (distilled before
use) and the proper “chemically pure”
carbonate; the solids recovered were
recrystallized from butanol. Component 1
undergoes a phase transition at
ttrs(l)/oc' 330 (Ref. 1). Component 2
undergoes phase transitions at
t..s(2)/°C= 77, 195, 217, 287 (Ref. 1).
ESTIMATED ERROR:

Temperature: accuracy probably +2 K

(compiler).

REFERENCES:

(1) Sokolov, N.M.; Tezisy Dokl. X Nauch.
Konf. S.M.I. 1956.
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COMPONENTS:

(1) Potagssium propanoate (potassium
propionate);
(C3Hg0,)K; [327-62-8)

(2) Sodium propanocate (sodium proplonate);

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.

Zh. Obshch. Khim. 1958, 28, 2920-2926 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 2949-2954.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/R® 100x;  t/°C T/K® 100%,
298 571 0 318 591 55
292 565 5 319 592 60
287 560 8 314 587 65
294 567 10 310 583 66
303 576 15 316 589 70
307 580 20 322 595 75
310 583 30 30 613 85
315 588 35 351 624 90
316 589 40 358 631 95
317 590 45 365 638 100
317 590 50

3 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 310 °C and 100x;= 66 (authors).
Eutectic, E,, at 287 °C and 100x;= 8 (authors).

Intermediate compound(s):

t/°C

0 S0 100x, 100
(cansoz) Na (C3H502] K

(C3H502)5K3Na2 (probable composition), congruently melting at 319 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis. Temperature of
initial crystallization measured with a
Nichrome-Constantane thermocouple checked
at the boiling point of water, and at the
fusion points of benzolc acid, wmannitol,
succinie acid, silver nitrate, tin,
potassium nitrate, and potassium
dichromate. Mixtures melted in a glass tube
inserted into a wider tube to ensure
uniform heating. Glass fiber stirrer used.

SOURCE AND PURITY OF MATERTALS:

Components prepared by adding a small
excess of distilled commercial propanocic
acid to a solutifon of the proper
“chemically pure” hydrogen carbonate; the
solids recovered after evaporation of the
solvent were recrystallized from butanol.
Component 1 undergoes a phase transition
at  t.,.(1)/°C= 68 (Ref. 1).

Component 2 undergoes phase transitions at
ttrs(Z)/°C- 77, 195, 217, 287 (Ref. l).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.; Tezisy Dokl.
Konf. S.M.I. 1956.

X Nauch.
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COMPONENTS :

(1) Lithium propanoate (lithium
propionate);
(C3Hg50,)L1; [6531-45-9)

(2) Sodium propanoate (sodium propionate);

ORIGINAL MEASUREMENTS:

Tsindrik, N.M.; Sokolov, N.M.

Zh. Obshch. Khim., 1958, 28, 1404-1410 (*);
Russ. J. Gen. Chem. (Engl. Tranmsl.) 1958,
28, 1462-1467.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x,
329 602 0
322 595 5
316 589 10
304 577 15
292 565 20
278 551 25
262 535 30
246 519 35
226 499 40
218 491 42.5
206 479 45
196 469 47.5
194 467 48
198 471 50
204 477 52.5
212 485 55
216 489 57.5
224 497 60
248 521 70
266 539 80
282 555 90

298 571 100

2 T/K values calculated by the compiler.

t/°C

300

250

200

0 )
!C3H502]L|

100x, 100

szHsolea

Characteristic point(s): Eutectic, E, at 194 °C and 100x,= 48 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Visual polythermal analysis.
NOTE:

The fusion temperature of component 2
(571 K) 1is to be considered as too high,
inasmuch as the DSC value (562.4+0.2 K)
given in Preface, Table 1 was subsequently
confirmed by that obtained with adiabatic
calorimetry (561.88+0.03 K; Preface, Table
3). For the same component, both DSC and
adiabatic calorimetry proved (Preface,
Table 1 and Table 3, respectively) the
occurrence of only two (instead of four, as
quoted by the authors from Ref. 2) solid
state transitions. Nevertheless, the main
features of the diagram are to be looked at
with sufficient confidence.

SOURCE AND PURITY OF MATERIALS:

Components prepared from propanoic acid and
the proper hydrogen carbonate (Ref. 1), and
recrystallized from n-butanol. Component 2
undergoes phase transitions at
tepg(2)/°C= 77, 195, 217, 287 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.
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COMPONENTS: EVALUATOR:

(1) Magnesium propanoate (magnesium Franzosini, P.,
propionate); Dipartimento di Chimica Fisica,
(C3H502)2Mg; [557-27-7] Universita” di Pavia (ITALY).

(2) Sodium propanoate (sodium propionate);
(C3Hg50,),Nag; [137-40~6]

CRITICAL EVALUATION:

This binary was studied by Pochtakova (Ref. 1) both with visual polythermal and DTA
investigation. In order to evaluate the trustworthiness of her results, the following
points have to be considered.

(1) The fusion temperature of component 1 (577 K) coincides with the DSC value by
Ferloni et al. (Ref. 2).

(ii) Pochtakova“s solid state transition temperatures of the same component (i.e., 458,
473, 490, and 519 K) represent the only source of information on this subject.

(iii) The fusion temperature of component 2 (571 K) has to be considered as too high,
inasmuch as the DSC value (562.4+0.2 K) given in Preface, Table 1 was subsequently
confirmed by that obtained with adiabatic calorimetry (561.884+0.03 K; Preface, Table 3).

(iv) As for the solid state transitions of the same component quoted by Pochtakova from
Ref. 3 as occurring at T.pg(2)/K= 350, 468, 490, and 560, heavy doubts are to be cast
about the existence of the lowest and highest ones inasmuch as DSC provided evidence for
only two solid state transformations (at 470.2+0.5, and 494+l K, respectively; Preface,
Table 1) which was subsequently confirmed with adiabatic calorimetry (Preface, Table 3).

(v) Indeed, the DTA traces recorded at 100x;= 2.5, 4, 25, and 42.5 seem to be consistent
with the existence of only two solid state transitions of component 2; moreover, they

support the occurrence of eutectic E,, and tend to prove the absence of solid solutions
between component 2 and the intermediate compound.

(vi) The DTA traces recorded at 100x,= 60, 65, and 75 are somewhat embarrassing because
all of them support the occurrence of eutectic E;, but evidence for solid state
transitions of component 1 is offered only by the trace taken at 100x;= 60 for what
concerns the transition at 473 K, and by that taken at 100x;= 65 for what concerns the
transition at 458 K.

(vii) No explanation 1is given by the author for the discontinuities exhibited at
temperatures far above the liquidus by the DTA traces taken at 100x;= 60, and 65.

In conclusion, the evaluator is inclined to consider as satisfactorily supported by the
experimental evidence:

(1) the occurrence of the congruently melting intermediate compound (C3H502)4MgNa2;
(11) the occurrence of eutectics Ej and E,, located as suggested by Pochtakova; and

(111) the phase relations relevant to solidus and subsolidus at O 5_100x1 £ 50 as
suggested by Pochtakova.

On the contrary, the knees occurring in the 1liquidus branch richest in component 1 as
well as in that richest in component 2, the nature of possible transformations occurring
in the mwelt, and the phase relations relevant to solidus and subsolidus at
50 < 100x; < 100 seem to need further investigation.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(2) Ferloni, P.; Sanesi, M.; Franzosini, P.
Z. Naturforsch. 1976, 3la, 679-682.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

MAMA—E*
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COMPONENTS:

(1) Magnesium propanoate (magnesium
propionate);
(C3Hg0,)oMg; [557-27~7]

(2) Sodium propanoate (sodium propionate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARTABLES:

Temperature.

PREPARED BY:

Baldint, P.

EXPERIMENTAL VALUES:

Characteristic point(s):
Eutectic, E;, at 239 °C (235 °C by D.

T
Eutectic, E,, at 244 °C (242 °C by D.T

t/°c  T/k* 100x; t/°C  T/K® 100x)
u
298 571 0 247 520  47.5 N
288 561 2.5 248 521 50
288b¢ 561 2.5 244b¢ 517 50
196P0 469 2.5 245 518  52.5
214P3 487 2.5 243 516 55 250
288PK 561 2.5 241 514 60 <
288P¢ 561 4 240P¢ 513 60 'l g
21623 489 4 235¢ 508 60 #---- -
287 560 5 200b1 473 60 200 gannn |8 = m ==
284 557 10 286P1 559 60 R O
281 554 15 246 519  62.5
274 547 20 239 512 65
270 543 25 235P¢ 508 65 150 4
270P¢ 543 25 235b¢ 508 65
240bd 513 25 185P8 458 65
196Ph 469 25 2841 s57 65 .
264 537 30 244 517 67.5 .
332 S5 s 25 o 79 0 S0 100k, - 100
247 520 40 250b¢ 523 75 (AL, Ne, (G0 M
264 517 42.5 236P¢ 509 75
242b¢ 515 42,5 1185 391 75
2428 515 42,5 253 526 80
193P0 466 42,5 285 558 90
246 519 45 304 577 100
2 T/K values calculated by the compiler. b pifferential thermal analysis.
Initial crystallization. First eutectic stop.
€ second eutectic stop. First transition of the system.
& Second transition of the system. B Third transition of the system.
i Fourth transition of the system. Fifth transition of the system.
Sixth transition of the system.
1 Seventh transition of the system (no explanation is offered by the author for the

occurrence of this point above the liquidus, compiler).

and 100x;= 65 (author).

A.),
.A.), and 100x1- 42.5 (author).

Intermediate compound: (C3H50,),MgNaj, congruently melting at 248 °C (244 °C by D.T.A.).

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis, supplemented
with differential thermal analysis.

SOURCE AND PURITY OF MATERIALS:

Materials prepared (Ref. 1) by reacting the
proper (“chemically pure”) carbonate with a

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf.S.M.I.1956.

slight excess of propanoic acid of
analytical purity.

Component 1 undergoes phase transitions
tepes(1)/°C = 185, 200, 217, 246.
Component 2 undergoes phase transitions
ttrs(Z)/°c = 77, 195, 217, 287 (Ref. 2).

at

at

ESTIMATED ERROR:

Temperature: precision probably +2 K
(compiler).
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COMPONENTS s EVALUATOR:

(1) Potassium butanoate (potassium butyrate);| Franzosini, P.,
(C4H705)9Ky; [589-39-9] Dipartimento di Chimica Fisica,
(2) Magnesium butanoate (magnesium butyrate);| Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This binary was studied only by Pochtakova (Ref. 1) who, on the basis of her visual
polythermal and DTA results, agsserted the occurrence of a congruently melting
intermediate compound, i.e., (64u702)4K2Mg, forming (possibly simple) eutectics with
either component.

Component 1, however, goes through the liquid crystalline state before transformation
into a clear melt. Therefore, the topology of the phase diagram at 0 £ 100xy < 50 should
be described more correctly with reference to Scheme B.l of the Preface, and an
invariant type M‘P (undetected by Pochtakova) should also exist.

The following polnts are stlll worth mentioning.

(i) Pochtakova®s fusion temperature of component 1 (677 K) coincides with the clearing
temperature (677.3+0.5 K) listed in Preface, Table 1 for the same component, whereas her

Teug(2) value (575 K) 1s noticeably higher than data by other authors reported in
Ref. 2.

(11) Among the phase transformation temperatures of component 1 quoted in Ref. 1 from
Ref. 3 (i.e., 618, 553-558, and 463 K) the first one can be reasonably identified with
the fusion temperature (626.14+0.7 K) listed in Preface, Table 1, whereas the second and
third ones lie each halfway between the two pairs of solid state transition temperatures
(i.e., 562.2+0.6 and 540.8+l.1, and 467.2+0.5 and 461.4+1.0, respectively) also reported
in Table 1 of the Preface.

(1i1) No explanation 1s given by the author for the discontinuities observed at
temperatures (643 and 624 K, respectively) far above the liquidus in the DTA traces
taken at 100x2- 25 and 50.

(iv) The author”s explanation, that the discontinuities observed at temperatures
corresponding to the lowest sectlon of the subsolidus wmight be due to transformation (at
about 445 K) of the intermediate compound into a metastable phase turning to stable at
370-400 K, should be more detailed and oetter supported.

In conclusion it seems to the evaluator that the composition of the intermediate
compound, the location of both eutectics, the liquidus dome, and the liquidus branch
richest in component 2 are sufficiently well assessed, whereas the remaining part of the
diagram needs several refinements to become satisfactory.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, 1in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

(1) Potassium butanoate (potassium
butyrate);
(C4H705)9Ky; [589-39-9]

(2) Magnesium %utanoate (magnesium
butyrate);
(C4H709)oMg; [556~45-6]

ORIGINAL MEASUREMENTS:

Pochtakova, E.IL.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K®  100x, t/°C T/K?
404 677 0 318b¢ 591
389 662 5 170P% 443
392b¢ g5 5 3s4b1 27
294Pd 567 5 316 589
196P1 469 5 309 582
2723 545 5 297 570
3520k go5 5 306P¢ 579
390P¢ 663 9 238%¢ 511
305 578 9 16450 445
172P0 445 9 283 556
1961 469 9 272 545
277b3 ss0 9 262 535
349PK 622 9 252 525
376 649 10 248 521
368 641 15 232bc 505
359 632 17.5 232be 505
361 634 20 122Pf 395
348 621 25 172bk 445
342P¢ 575 25 245 518
294bd 567 25 252 525
172bh 445 25 268 541
194b1 467 25 2735¢ 546
3701 g43 25 232be 505
331 604 30 100°f 373
322 595 32.5 136P8 409
307 580 35 17400 447
302bc 575 36 288 561
302bd 575 36 284b¢ 557
173P0 446 36 230P¢ 503
306 577 37.5 105Pf 378
305 578 40 168P0 441
313 586 45 302 575
317 590 50

a8 T/K values calculated by the compi
b Differentlal thermal analysis.
€ Initial erystallization.

d First eutectic stop.

€ Second eutectic stop.

£ First transition of the system.
& gecond transition of the system.
h Third transition of the system.
1 Fourth transition of the system.
3 Fifth transition of the system.
? Sixth transition of the system.

Seventh transition of the system
occurrence of this point above the

100!2

I -

E;
ool DEIY LT ELEH
150 F J
81.5 .

.
100

200

e
0 S0 100x,

(C‘H702]2K2

100
(C,H,0,) Mg

ler.

(no explanation if offered by the author for

1iquidus, compiler).

the
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium butanoate (potassium Pochtakova, E.I.
butyrate); Zh. Obshch. Khim. 1974, 44, 241-248.

(C4H702)2K s [589-39-9]

(2) Magnesium Eutanoate (magnesium
butyrate);
(C4H705) Mg [556-45-6]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES: (continued)

Characteristic point(s):

and 100x2=l 36.0 (author).

Eutectic, E,, at 300 OC (302 °C by D.T.A.),
A.), and 100xy= 81.5 (author).

y
Eutectic, E,, at 235 °C (232 °C by D.T.A.
Intermediate compound(s):

(C;H,0,),K Mg, congruently melting at 318 °C.

AUXILIARY INFORMATION

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

Visual polythermal analysis, supplemented |Materifals prepared (Ref. 1) by reacting the
with differential thermal analysis. proper ("chemically pure”) carbonate with a
gslight excess of n-butanoic acid of
analytical purity. Component 1 undergoes
phase transitions at ttrs(l)/oc = 190, 280~
285, 345 (Ref. 2).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M. -

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




108 Systems with Common Anion

COMPONENTS ¢ EVALUATOR:
(1) Potassium butanoate (potassium butyrate);| Franzosini, P.,

(C4H;04)K; [589-39-~9] Dipartimento di Chimica Fisica
(2) Sodium butanoate (sodium butyrate); Universita” di Pavia (ITALY).

(CAH702)N8; [156—54-7]

CRITICAL EVALUATION:

The visual polythermal method was employed
by Sokolov and Pochtakova (Ref. 1), and by
Dmitrevskaya (Ref. 2) to study the lower
boundary of the isotropic 1liquid field:
according to these authors, continuous
series of solid solutions ought to exist.

o,
&r/x

Both components, however, form 1liquid
crystals. Consequently: (i) the fusion
temperatures, Tg . (1)= 677 K (404 °C) and
Teug (2)= 603 K (330 9C), reported in Refs.
1,"2 should be identified with the clearing
temperatures; and (ii) a continuous series
of 1liquid crystal (and not of solid)
solutions should be expected.

550

More recently, Prisyazhnyl et al. (Ref. 3)
- to whom Refs. 1, 2 seem to be unknown =
carried out a derivatographical re-
investigation of the system, which allowed
them to draw the lower boundaries of both
the isotropic 1liquid, and the 1liquid 0 S0 100x, 100
crystal field. Their clearing [678 K (C H.0_}Na {CHO)K
(405 °C); 595 K (322 °C)] and fusion [628 K 4772 4772
(355 °C); 523 K (250 °C)] temperatures

substantially agree with the corresponding

values from Preface, Table 1 (677.3+10.5,

600.440.2, and 626.140.7, 524.540.5 K,

respectively).

Me

Prisyazhnyi et al.”s, and Dmitrevskaya“s
results (filled and empty circles,
respectively) are compared in the filgure
(IL: isotropic  liquid; LC: liquid
crystals). The complete phase diagram ought
to be similar to that reported in Scheme
C.l, and the only invariant ought to be
classified as an M; point, at which
equilibrium occurs among one 1liquid
crystalline and two solid phases. The
statements made 1in Refs. 1, 2 cannot be
considered as correct, whereas Prisyazhnyi
et al.”s measurements look as compatible
with expectation.

The latter measurements can be further commented as follows: (1) the two—phase region
pertinent to the liquid crystal - isotropic liquid equilibria might be so narrow as to
prevent observation of two distinct sets of points in this region; (i1) the 1lack of
information about eutectic fusion 1in the different samples submitted to
derivatographical analysis remains, however, rather surprising.

(continued in the next page)
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COMPONENTS : EVALUATOR:
(1) Potassium butanoate (potassium butyrate);| Franzosini, P.,

(04H70 )X; [589-39-9] Dipartimento dif Chimica Fisica
(2) Sodium butanocate (sodium butyrate); Universita” di Pavia (ITALY).

(C4li70)Na; [156-54-7]

CRITICAL EVALUATION: (continued)
Finally, the following two points deserve attention.

(1) Among the phase transformation temperatures of component 1 quoted in Refs. 1, 2 from
Ref. 4 (i.e., 618, 553-558, and 463 K) the first one can be reasonably identified with
the fusion temperature (626. 1+0 7 K) listed in Preface, Table 1, whereas the second and
third ones lie each halfway between the two pairs of solid state transition temperatures
(i.e., 562.2+0.6 and 540.8+1.1, and 467.2+0.5 and 461.4+1.0, respectively) also reported
in Table 1 of the Preface.

(i1) For component 2, Table 1 of the Preface [besides the clearing temperature] provides
solid state transitions at 450.440.5, 489.8+0.2, 498.3+0.3, and 508.44+0.5, and fusion
at 524.5+0.5. It is to be stressed that these phase relations, first stated on the basis
of DSC records, were subsequently confirmed by Schiraldi and Chiodelli”s conductometric
results (Ref. 5). On the other hand, phase transformations are quoted in Refs. 1, 2 from
Ref. 4 as occurring at 390, 505, 525, and 589 K, respectively. A comparison of the two
sets of data allows one to identify conveniently the two intermediate transition
temperatures from Ref. 4 with the first transition temperature and the fusion
temperature from Table 1, whereas reasonable doubts can be cast about the actual
existence of the highest and lowest transformations quoted in Refs. 1, 2.

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1693-1700 (*); Russ. J. Gen. Chem.(Engl. Transl.) 1958,
28, 1741~-1747.

(2) Dmitrevskaya, O.I.
Zh. Obshch. Khim. 1958, 28, 2007-2013 (*); Russ. J. Gen. Chem. (Engl. Transl.)
1958, 28, 2046-2051.

(3) Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya, T.A.
Ukr. Khim. Zh. 1983, 49, 659-660.

(4) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(5) Schiraldi, A.; Chiodelli, G.
J. Phys. E: Sci. Imstr. 1977, 10, 596-599.
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COMPONENTS :

(1) Potassium butanoate (potassium
butyrate);
(C4H702)K; [589-39-9]

(2) Sodium butanoate (sodium butyrate);
(C4Hy0,)Na; [156=54-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1958, 28, 1693-1700 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1741-1747. —

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/K?  100x;
330 603 0
339 612 5
348 621 10
356 629 15
364 637 20
370 643 25
375 648 30
380 653 35
385 658 40
389 662 45

393 666 50
396 669 55

399 672 60
402 675 65
405 678 70
406 679 75
406 679 80
405 678 85
405 678 90
404 677 95

404 677 100

3 /K values calculated by the compiler.

t/°C

350

0 S0
[C‘H702]Nc

100, 100
(CH,0,K

Characteristic point(s): Continuous series of solid solutions (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.
Temperatures measured with a Nichrome-
Constantane thermocouple.

SOURCE AND PURITY OF MATERIALS:

Components synthetized from  “"chemically
pure” potassium and sodium hydrogen
carbonates, and wn-butanoic acid (Ref. 2,
where, however, carbonates instead of
hydrogen carbonates are emnployed;
compiler); the salts obtained were
recrystallized from n-butanol. Component 1
undergoes phase transitions at
ttrs(l)/°C= 190, 280-285, 345 (Ref. 2).
Component 2 undergoes phase transitions at
ttrs(Z)/°C= 117, 232, 252, 316 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sckolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.
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COMPONENTS:

(1) Potassium butanoate (potassium
butyrate);

(CéH702)K; [589-39-9]

(2) Sodium butanoate (sodium butyrate);

ORIGINAL MEASUREMENTS:

Dmitrevskaya, O.I.

Zh. Obshch. Khim. 1958, 28, 2007-2013 (*);
Russ. J. Gen. Chem. (Engl. Tranmsl.) 1958,
28, 2046-2051.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x,
330 603 0
344 617 5
355 628 10
362 635 15

370 643 20
376 649 25
380 653 30

385 658 35
388 661 40
393 666 45
396 669 50
399 672 55
401 674 60
402 675 65
403 676 70
403.5 676.5 75
405 678 80
405.5 678.5 85
401 674 90

405 678 95
404 677 100

2 T/K values calculated by the compiler.

t/°C

400

350

]

0 50
[C‘H702]Nc

100x, 100
[C‘H702)K

Characteristic point(s): Continuous series of solid solutions (author).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis.
Temperatures measured with a Nichrome-
Constantane thermocouple.

SOURCE AND PURITY OF MATERIALS:

Components synthetized from  “chemically
pure” potassium and sodium hydrogen
carbonates, and n-butanoic acid twice
distilled.

Component 1 undergoes phase transitions at
:trs(1)/°c- 190, 280-285, 345 (Ref. 1).
Component 2 undergoes phase transitions at
ttrs(Z)/°C= 117, 232, 252, 316 (Ref. 1).

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).
REFERENCES:
(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.

1956.
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COMPONENTS :

(1) Potassium butanoate (potassium
butyrate);
(C4H09)K; [589-39~9]

(2) Sodium butancate (sodium butyrate);
(C4H709)Na; [156=54-7]

ORIGINAL MEASUREMENTS:

Prisyazhnyi,
T.A.
Ukr. Khim. Zh. 1983, 49, 659-660.

V.D.; Mirnyi, V.N.; Mirnaya,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure; data read with a
digitizer by the compiler on Fig. 1 of the
original paper; empty circles: liquid
crystal - isotropic 1liquid equilibria;
filled circles: solid - liquid crystal
equilibria).

Characteristic point(s): Eutectic, E, at
194 °C and 100x;= 38 (authors).

u 1§

b

+

350#
L

2504 -

E 1

0 50 100x, 100
(C‘H702]Na (C‘H702]K

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The heating and cooling traces were
recorded in an atmosphere of purified argon
with an 0D-102 derivatograph (MOM, Hungary)
working at a rate of 6 K min™", and using
Al904 as reference material. Temperatures
were measured with a Pt/Pt-Rh thermocouple.
A hot-stage Amplival polarizing microscope
was employed to detect the transformation
points from the liquid crystalline into the
isotropic liquid phase. Supplementary
information was obtained by conductometry.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component  1: us(1)/°C  about  355;
t.1.(1)/°C about 405 (compiler).

Component  2: (2)/ C about  250;
c1r(2)/°c about 322 (compiler)

ESTIMATED ERROR:

Temperature: accuracy not evaluable

(compiler).
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COMPONENTS: EVALUATOR:
(1) Lithium butanoate (lithium butyrate); Schiraldi, A.,
(C4H702)Li; [21303-03-7] Dipartimento di Chimica Fisica
(2) Sodium butanoate (sodium butyrate); Universita” di Pavia (ITALY).

(C4H509)Na; [156-54~7)

CRITICAL EVALUATION:

The visual polythermal analysis was
employed by Tsindrik and Sokolov (Ref. 1)
to study the 1lower boundary of the
isotropic liquid field: according to these )
authors, a eutectic ought to exist at 580

495 K (222 °C), and 100x,= 50.

T/K

Component 2, however, forms liquid

crystals. Consequently: (1) the fusion

temperature, 603 K (330 °C) reported in

Ref. 1 should be identified with the

clearing temperature; (ii) the two branches

of the curve refer to equilibria of s00
different kind; and (iii) the intersection

of the two branches cannot be classified as

a eutectic.

More recently, Prisyazhnyi et al. (Ref. 2)
- to whom Ref. 1 seems to be unknown -
carried out a derivatographical re- 0 S0 100x, 100
investigation of the system, which allowed [CJ%OQ)N° (C;EOZ]L'

them to draw the lower boundaries of both

the isotropic 1liquid, and the 1liquid

crystal field. Their clearing [T £(2)= 595 K (322 °C)} and fusion [Tg,g(1)= 598 K
(325 °C); 5(2)= 524 X (251 °C)] temperatures substantiallly agree with the
corresponding values from Table 1 of the Preface (600.4+0.2; 591.7+0.5, and 524.5+0.5 K,
respectively).

Prisyazhnyi et al.”s, and Tsindrik and Sokolov”s results (filled and empty circles,
respectively) are compared in the figure (IL: isotropic liquid; LC: 1liquid crystals).
Assuming that limited solid solutions are present, the complete phase diagram ought to
be similar to that reported in Preface, Scheme A.l. The upper invariant ought to be
classified as an M“p point, and the lower one as an Mg point.

Prisyazhnyi et al.”s measurements look as compatible with expectation, although the lack
of information about eutectic fusion 1in the different samples studied by
derivatographical analysis remains rather surprising. Instead, the narrowness of the
two-phase region pertinent to the liquid crystal - isotropic liquid equilibria could
have prevented the observation of two distinct sets of points in this region.

Finally, the following point requires attention. For component 2, Table 1 of the Preface
[besides the 1r(2) value] provides four solid state transitions at 450.440.5,

489.8+0.2, 498. S and 508.440.5 K, and T (2)/K= 524.5+0.5. It 1is to be stressed
that these phase relations, first stated on the gasis of DSC Tecords, were subsequently
confirmed by Schiraldl and Chiodelli”s conductometric results (Ref. 3). On the other
hand, phase transformations are quoted in Ref. 1 from Ref. 4 as occurring at 390, 505,
525, and 589 K, respectively. A comparison of the two sets of data allows one to
identify conveniently the two intermediate transition temperatures from Ref. 4 with the
first solid state transition and fusion temperatures from Table 1 of the Preface,
whereas reasonable doubts can be cast about the actual existence of the highest and
lowest transformations quoted in Ref. 1.

REFERENCES:

(1) Tsindrik, N.M.; Sokolov, N.M.
Zh. Obshch. Khim. 1958, 28, 1728-1733 (*); Russ. J. Gen. Chem. (Engl. Transl.)
1958, 28, 1775-1780.
(2) Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya, T.A.
Ukr. Khim. Zh. 1983, 49, 659-660.
(3) Schiraldi, A.; Chiodelli, G.
J. Phys. E: Sci. Instr. 1977, 10, 596-599.
(4) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS::

(1) Lithium butanocate (lithium butyrate);
(C4H709)L1; [21303-03-7]

(2) Sodium butanoate (sodium butyrate);
(C4H702 Wa; [156-54-7]

ORIGINAL MEASUREMENTS:

Tsindrik, N.M.; Sokolov, N.M.

Zh. Obshch. Khim. 1958, 28, 1728-1733 (*);
Russ. J. Gen. Chem. (Engl. transl.) 1958,
28, 1775-1780.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/K®  100x,
329 602 0
326 599 5
318 591 10
308 581 15
298 571 20
285 558 25
273 546 30
260 533 35

248 521 40
234 507 45
222 495 50
240 513 35
254 527 60

270 543 65
280 553 70
292 565 75
302 575 80
312 585 85
320 593 90

327 600 95
330 603 100

8 T/K values calculated by the compiler.

t/°C

300

250

E

0 S0
[C‘H702]Li

100x, 100

(C‘H7021Na

Characteristic point(s): Eutectic, E, at 222 ©°C and 100xy= 50 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis; temperatures
of initial crystallization measured with a
Nichrome-Constantane thermocouple and a
millivoltmeter.

SQURCE AND PURITY OF MATERIALS:

Both components prepared from “"chemically
pure” carbonates and m-butanoic acid (Ref.
1); the solids recovered after evaporation
were recrystallized from n-butanol.
Component 2 undergoes phase transitions at
t,.5(2)/°C= 117, 232, 252, 316 (Ref. 2).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Lithium butanocate (lithium butyrate); Prisyazhnyi, V.D.; Mirnyi, V.N.;
(C4H05)L1i; [21303-03-7] Mirnaya, T.A.
(2) Sodium butanoate (sodium butyrate); Ukr. Khim. Zh. 1983, 49, 659-660.
(C4H709)Na; [156-54-7]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
The results are reported only in graphical .
form (see figure). Data read with a 5
digitizer by the compiler on Fig. 1 of the 2
original paper; empty circles: liquid
crystal =~ isotropic 1liquid equilibria;
fi1lled ecircles: solid - liquid crystal or 300
solid - isotropic liquid equilibria).
200
E
1
0 50 100x, 100
(C4H702]Na tC4H7021Ll
Characteristic point(s):
Eutectic, E, at 188 °C and 100x)= 41 (authors).
Invariant point, M7g, at about 215 OC and 100x; about 52 (compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The heating and cooling traces were | Not stated.
recorded in an atmosphere of purified argon Component 1: tfus(l)/oc about 325
with an OD-102 derivatograph (MOM, Hungary) (compiler).
working at a rate of 6 K min™~, and using { Component 2: tey (2)/°C  about  251;
Al504 as the reference material. tclr(Z)/°C about 325 ?compiler).
Temperatures were measured with a Pt/Pt-Rh
thermocouple. A hot-stage Amplival
polarizing  microscope was employed to
detect the transformation points from the
liquid crystalline into the isotropic
liquid phase. Supplementary information was
obtained by conductometry.
ESTIMATED ERROR:
Temperature: accuracy not evaluable
(compiler).

REFERENCES:
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COMPONENTS 2 EVALUATOR:

(1) Magnesium butanoate (magnesium Franzosini, P.
butyrate); Dipartimento di Chimica fisica,
(C4H702)2Mg; [556-45-6] Universita” di Pavia (ITALY)

(2) Sodium butanoate (sodium butyrate);

CRITICAL EVALUATION:

This binary was studied only by Pochtakova (Ref. 1) who (on the basis of visual
polythermal and DTA results) claimed the occurrence of the congruently wmelting
intermediate compound (C,H;05)7 MgoNa3, able to give eutectics with either component.

Component 2, however, goes through the liquid crystalline state before transformation
into a clear melt. Therefore the topology of the phase diagram at 0 < 100x; < 57 should
be described more correctly with (probable) reference to Preface, Scheme A.l: 1in this
case the invariant ought to be of the M'g type.

The following points are still worth mentioning.

(1) Pochtakova”s fusion temperature of component 1 (575 K) is noticeably higher than
data by other authors reported in Ref. 2, whereas her Tg,.(2) value (603 K) 1is in
reasonable agreement with the clearing temperature (600.4+0.2 K) 1listed in Preface,
Table 1 for component 2.

(i1) Again for component 2, Table 1 of the Preface provides four transition temperatures
(450.4+0.5, 489.8+0.2, 498.3+0.3, and 508.440.5 K), and T, (2)/K= 524.540.5. It 1s to
be stressed that these phase relations, first stated on the basis of DSC records, were
subsequently confirmed by Schiraldi and Chiodelli”s conductometric results (Ref. 3). On
the other hand, phase transformations are quoted in Ref. 1 from Ref. 4 as occurring at
390, 505, 525, and 589 K, respectively. A comparison of the two sets of data allows one
to 1identity conveniently the two intermediate transition temperatures from Ref. 4 with
the highest solid state transition and fusion, respectively, from Table 1 of the
Preface, whereas reasonable doubts can be cast about the actual existence of the highest
and lowest transformations quoted by Pochtakova.

(111) In the DTA traces taken at 100x;= 10 and 35, Pochtakova observed discontinuities
at 587 and 573 K, and at 528 and 507 K, respectively, which might correspond to the
higher (587 and 528 K) and lower (573 and 507 K) boundary of a diphasic region, thus
supporting an interpretation of the phase diagram based on Scheme A.l of the Preface.

(iv) The author”s explanation, that the discontinuities observed at temperatures
corresponding to the lowest section of the subsolidus might be due to the transformation
(at about 435 K) of the intermediate compound into a metastable phase turning to stable
at about 410 K, should be more detailed and better supported.

In conclusion, it seems to the evaluator that the existence of an Iintermediate compound,
the location of both eutectics, and the liquidus branch richest in component 1 are
sufficiently well assessed, whereas other parts of the diagram need refinements.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

(3) Schiraldi, A.; Chiodelli, G.
J. Phys. E: Sci. Imstr. 1977, 10, 596-599.

(4) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS

(1) Magnesium butanoate (magnesium
butyrate);
(C4H70,)Mg; [556-45-6]

(2) Sodium butanoate (sodium butyrate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x;

330 603 0 217 490 65
318 591 5 220b¢ 493 65
305 578 10 206P¢ 479 65
3o0bc 573 10 135Pf 408 65
208bd 481 10 215 488 67.5
248b1 521 10 208be 481 69
314b1 587 10 208be 481 69
288 561 15 140Pf 413 69
278 551 20 162P8 435 69
268 541 25 218 491 70
258 531 30 226 499 72.5
248 521 35 234 507 75
255b¢ 538 35 230b¢ 503 75
214bd 487 35 205Pe 478 75
234Ph 507 35 126F 399 75
238 511 37.5 164b8 437 75
236 509 40 247 520 80
226 499 42.5  248bc 521 80
220 493 45 204be 477 80
220b¢ 493 45 133bf 406 80
220bd 493 45 1588 431 80
223 496 47.5 266 539 85
224 497 50 275 548 90
225bc 498 50 270b¢ 543 90
216P4 489 50 202be 475 90
225 498 55 138Pf 411 90
222b¢ 495 55 302 575 100
219 492 60

% T/K values calculated by the compiler.

circles in the Figure.
Initial crystallization.
Eutectic stop (Ez).
Eutectic stop (E,).
First transition of the system.
Second transition of the system.
Third transition of the system.
Fourth transition of the system.
Fifth transition of

G X0y 0D QU0

t/°C

300

250

200
a9
150 ‘g
.. e
.
-
0 50 100x, 100
(CH,0,) Na,  (CHO) Mg

Differential thermal analysis (filled circles in the Figure).
All other data are from visual polythermal analysis and are represented as

the system (no explanation i1f offered by the author for

occurrence of this point above the liquidus, compiler).

(continued in the next page)

empty

the
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COMPONENTS:

(1) Magnesium butanoate (magnesium
butyrate);
(C4H705)oMg; [556-45-6]

(2) Sodium butanoate (sodium butyrate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES: (continued)

Characteristic point(s):

Intermediate compound(s):

(C4H702)7Mg2Na3 (author),
Fig. 1, compiler).

congruently melting at

Eutectic, E;, at 210 %C (208 °C by DTA), and 100x;= 69 (author).
Eutectic, E,, at 220 °C and 100x;= 45 (author).

225 °C (as reported in Ref. 1,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis, (empty circles
in the Figure) supplemented with DTA
(filled circles).

SOURCE AND PURITY OF MATERIALS:

Materials prepared (Ref. 2) by reacting the
proper ("chemically pure”) carbonate with a
slight  excess of butanoic acld of
analytical purity. Component 2 wundergoes
phase transitions at t,..(2)/ °C= 117, 232,
252, 316 (Ref. 3).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
{(compiler).

REFERENCES:

(1) Pochtakova, E.I.

Zh. Obshch. Khim. 1978, 48, 1212-1214.
(2) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581~1593.
(3) Sokolov, N.M.; Tezisy Dokl. X Nauch.

Konf. S.M.Xl. 1956,
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COMPONENTS: EVALUATOR:
(1) Potassium iso.butanocate (potassium Schiraldi, A.,

iso.butyrate); Dipartimento di Chimica Fisica

(i.C4H702)K; [19455-20-0] Universita” di Pavia (ITALY).
(2) Sodium iso.butanoate (sodium

iso.butyrate);

(1.C4H70,)Na; [996-30-5]

CRITICAL EVALUATION:

This system was studied only by Sokolov and Pochtakova (Ref. 1) who suggested the phase
diagram to be of the eutectic type, the invariant point occurring at 521 K (248 °C) and
100x;= 7.5.

1 .

Component 1, however, forms liquid crystals. Therefore the temperature of 633 K (360 °C)
given 1in Ref. 1 should be identified with the clearing (and not the fusion) temperature
of this component, and compared with the T.1,(1) value (625.6+0.8 K) reported in
Table 2.

For the same component, three phase transition temperatures are quoted in Ref. 1 from
Ref. 2, 1.e., 621, 546, and 481 K, the second of which can be reasonably identified with
the fusion temperature [Tfus(1)= 553.940.5 K] listed in Preface, Table 2. Consequently:
(1) the transition temperature at 621 K (if actually existing) might correspond to some
kind of transformation (undetected by DSC, see Preface, Table 2) within the 1liquid
crystal field; and (i11i) only the transition at 481 K should correspond to a solid state
transformation, although the latter figure is almost 60 K higher than the single T, . (1)
value (424+3 K) listed in Table 2 of the Preface.

Concerning component 2, the fusion temperature of 535 K (262 °C; Ref. 1) is in
reasonable agreement with that (526.9+0.7 K) reported in Table 2 of the Preface. In
this Table, however, no mention is made of other phase transformations, although three
solid state transitions are quoted for this component in Ref. 1 (from Ref. 2), at 493,
364, and 340 K (220, 91, and 67 °C), respectively. Duruz et al. (Ref. 3) report in turn:
fusion at 527 K (in agreement with the fusion temperature from Table 2), and solid state
transitions at 493 K (in agreement with the highest transition temperature from Ref. 2),
and at 468 K (a figure which has no correspondence in Ref. 2). Finally, Ferloni et al.
(Ref. 4) are inclined to think that Sokolov”s transformation at 340 K (Ref. 2) actually
represents a transition of a hydrated form of the salt.

In the evaluator”s opinion, a re-investigation of the phase relations in solid sodium
iso.butanoate would be desirable. At any rate, the phase diagram suggested by Sokolov
and Pochtakova (Ref. 1) has to be modified (due to the occurrence of liquid crystals in
component 1) with reference to Schemes A.l, or A.3, of the Preface according to the kind
of solid state miscibility between components, the eutectic point actually being an M’E
point.

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1960, 30, 1405-1410 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1433-1437.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1971, A 322, 281-299.

(4) Ferloni, P.; Sanesi, M.; Tonelli, P.L.; Franzosini, P.
Z. Naturforsch. 1978, A 33, 240-242,
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COMPONENTS :

(1) Potassium iso.butanoate (potassium
iso.butyrate);
(1.C4H70,)K; [19455-20-0]

(2) Sodium iso.butancate (sodium
igo.butyrate);
(1.C4H705)Na; [996-30-5]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1960, 30, 1405-1410 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1433-1437.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x;
262 535 0
254 527 5
248 521 7.5
255 528 10
266 539 15
277 550 20
285 558 25
293 566 30
302 575 35
308 581 40
315 588 45
320 593 50
325 598 55
331 604 60
335 608 65
338 611 70
342 615 75
345 618 80
348 621 85

353 626 90
357 630 95
360 633 100

2 T/K values calculated by the compiler.

t/°C

350

300

0 50 100x, 100
(i.CHONa  [i.CHO)K

Characteristic point(s): Eutectic, E, at 248 °C and 100x, = 7.5 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956
(this is Ref. 6 in the original paper,
and not Ref. 5 as erroneously quoted in
the text; compiler).

SOURCE AND PURITY OF MATERIALS:

from
acid,

Both components  were prepared
commercial "pure"” grade iso.butanoic
distilled before use, and the proper
“chemically pure"” hydrogen carbonate (Ref.
1); then recrystallized from n-butanol.
Component 1 undergoes phase transitions at
ttrs(l)/°c= 208, 273, 348 (Ref. 2).
Component 2 undergoes phase transitions at
t,.(2)/°C= 67, 91, 220 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K
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COMPONENTS : EVALUATOR:

(1) Potassium pentanoate (potassium Schiraldi, A.,
valerate); Dipartimento di Chimica Fisica,
(C5Hg0,)K; [19455~21-1] Universita” di Pavia (ITALY).

(2) Sodium pentanoate (sodium valerate);
(C5Hg0y)Na; [6106-41-8]

CRITICAL EVALUATION:

This system was studied only by Dmitrevskaya and Sokolov (Ref. 1), who claimed that
continuous series of solid solutions exist.

Both components, however, form liquid crystals (see Preface, Table 1). Consequently: (i)
the fusion temperatures, Tg, (1)= 717 K (444 °C) and Tg  (2)= 630 K (357 °C) given in
Ref. 1, are actually to be identified with the clearing temperatures (the corresponding
values from Preface, Table 1 being 716+2 K and 631+4 K, respectively); (ii) the
transition temperatures T,..(1)= 580 K (307 °C) and T,..(2)= 489 K (216 °C) quoted in
Ref. 1 from Ref. 2, are in turn to be fdentified with the actual fusion temperatures
(the corresponding values from Table 1 of the Preface being 586.640.7 K and 49842 K,
respectively).

Continuous series of liquid crystal (instead of solid) solutions ought to form, and the
phase diagram ought to be similar to that shown in Preface, Scheme C.l.

Moreover, the following point deserves attention. For component 2, Table 1 of the
Preface reports no solid state transition, whereas Dmitrevskaya and Sokolov quote (again
from Ref. 2) Ttrs(z)/K' 482 and 453. It is, however, to be stressed that the single
transition observed (at 479+1 K) with DTA in sodium n-pentanoate by Duruz et al.
(Ref. 3) was not more mentioned in a subsequent DSC investigation by the same group
(Ref. 4).

In conlusion, due to the lack of information about the boundaries of the mesomorphic

liquid field, and to conflicting assertions about solid state transitions, a re-
investigation of the system would be desirable.

REFERENCES:

(1) Dmitrevskaya, O.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1965, 35, 1905-1909.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1971, A322, 281-299.

(4) Michels, H.J.; Ubbelohde, A.R.
JCS Perkin IX 1972, 1879-1881.
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COMPONENTS :

(1) Potassium pentanoate (potassium
valerate);
(CSHQOZ)K; [19455-21-1]

(2) Sodium pentanoate (sodium valerate);
(CSH902)Na; {6106-41-8]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1965, 35, 1905-1909.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/R®  100x;

357 630 0
366 639 5
375 648 10
382 655 15
388 661 20
393 666 25
397 670 30
402 675 35

406 679 40
407 680 45
414 687 50

418 691 55
422 695 60
426 699 65
430 703 70
432 705 75
436 709 80
439 712 85
440 713 90

442 715 95
444 717 100

4T/K values calculated by the compiler.

w ¥
S
+
400 4
e
3sof 4
I
0 S0 100x, 100
(CSH902)Na (CSHgole

Characteristic point(s): Continuous series of solid solutions.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Both components prepared from n—pentancic
acid and the proper carbonate (Ref. 1).
Component 1 undergoes a phase tramsition at
tepg(1)/°C= 307 (Ref. 2).

Component 2 undergoes phase transitions at
ctrS(Z)/°c- 180, 209, 216 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.
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COMPONENTS : EVALUATOR:
(1) Magnesium pentanoate (magnesium Franzosini, P.,
valerate); Dipartimento di Chimica Fisica,
(CSH902)2M3; [556-37-6] Universita” di Pavia (ITALY).

(2) Sodium pentancate (sodium valerate);
(C5Hg0y)yNag; [6106-41-8)

CRITICAL EVALUATION:

This binary was studied only by Pochtakova (Ref. 1) who employed the visual polythermal
analysis to draw the lower boundary of the isotropic liquid region at 0 < 100x; < 72.5
(the investigation of mixtures richer in component 1 being prevented by their tendency
to form glasses). She claimed the occurrence of an incongruently melting intermediate
compound, 1i.e, (05H902)8Mg3Naz, able to give a eutectic with component 2.

The latter component, however, forms 1liquid crystals. Consequently, the topology of the
phase diagram at 0 < 100x; < 55 could be described more correctly with (possible)
reference to Scheme D.l of the Preface: accordingly, Pochtakova“s eutectic ought to be
an M"p point, and an invariant type Mp (undetected by visual polythermal analysis) ought
to exist at 100x; < 55.

A few more points are worth mentioning.

(1) Pochtakova®s (extrapolated) fusion temperature of component 1 (537 K) seenms
reasonable, although somewhat higher than the only other value provided by the
literature (531 K; Ref. 2), while her Tfus(Z) value (630 K) agrees fairly with the
clearing temperature (631+4 K) listed in Preface, Table 1 for component 2.

(11i) For the same component, Table 1 of the Preface provides also a Teu (2)= 498+2 K, a
figure which can be identified (even if not fully satisfactorily) wit that (489 K)
corresponding to the highest phase transformation temperature quoted by Pochtakova from
Ref. 3.

(ii1) Once more for component 2, Table 1 of the Preface reports no solid state
transition, whereas Pochtakova quotes (from Ref. 3) Ttrs(Z)/K= 482 and 453. It s,
however, to be stressed that the single transition observed (at 479+l K) with DTA in
sodium n-pentanoate by Duruz et al. (Ref. 4) was not more mentioned in a subsequent DSC
investigation by the same group (Ref. 5).

In conlusion, due to the lack of information about the boundaries of the mesomorphic
liquid field, and to conflicting assertions about solid state transitions, a re-
Investigation of the system would be desirable.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1974, 44, 241-248.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1971, A322, 281-299.

(5) Michels, H.J.; Ubbelohde, A.R.
JCS Perkin II 1972, 1879-188l1.
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COMPONENTS:

(1) Magnesium pentanoate (magnesium
valerate);
(C5Hg09)9Mg; [556-37-6]

(2) Sodium pentanoate (sodium valerate);

ORIGINAL MEASUREMENTS:

E.I.
Khim. 1974,

Pochtakova,

Zh. Obshch. 44, 241-248,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x; t/°c  T/R®  100x;
357 630 0 277 550 35
350 623 5 272 545 37.5
348 621 7.5 266 539 40
344 617 10 250 523 50
338 611 12.5 240 513 52.5
332 605 15 221 494 55
326 599 17.5 224 497 57.5
322 595 20 224 497 60
312 585 22.5 224 497 62.5
307 580 25 224 497 67.5
299 572 27.5 231 504 70
295 568 30 241 514 72.5
284 557 32.5

& T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 221 °C and 100x;= 55 (author).
$x1= 67.5 (author).

Peritectic, P, at 224 °C and 10

Intermediate compound(s):

s
N
+

C
350} -
300 -
250 - -

E P
1
0 40 IOOXl 80
[CngozlzNa2 [CSHgozleg

(CSH902)8Mg3NaZ (probable composition), incongruently melting (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

NOTE:

The system was investigated at

0 S_lOOxl £ 72.5 due to the tendency of
component 1 to form glasses.

SOURCE AND PURITY OF MATERIALS:

Materials prepared (Ref. 1) by reacting the
proper (“"chemically pure") carbonate with a
slight excess of n-pentanoic acid of
analytical purity.

Component 1: t us/°C (extrapolated) at 264.
Component 2 unsergoes phase transitions at
ttrs(Z)/°C- 180, 209, 216 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.
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COMPONENTS: EVALUATOR:

(1) Potassium iso.pentanoate (potassium Schiraldi, A.,
iso.valerate); Dipartimento di Chimica Fisica,
(1.CSH902)K; [589-46-8] Universita” di Pavia (ITALY).

(2) Sodium iso.pentanoate (sodium
iso.valerate);

CRITICAL EVALUATION:

This system was studied by Pochtakova (Ref. 1), and by Dmitrevskaya and Sokolov
(Ref. 2): according to both papers, continuous series of solid solutions ought to be
formed.

Both components, however, form liquid crystals (see Preface, Table 2). Consequently the
fusion temperatures, Tfas(1)= 669 K (396 °C; Refs. 1, 2), and Tg,s(2)= 533 K (260 oc;
Ref. 1) or 535 K (262 YC; Ref. 2), are actually to be identified with the clearing
temperatures, the corresponding values from Table 2 of the Preface being 679+2 K and
559+1 K, respectively. The latter figure is remarkably higher than those given by the
Russian authors, although meeting rather satisfactorily those reported by Ubbelohde et
al. (556 K; Ref. 3) and by Duruz et al. (553 K; Ref. 4).

No mentfon 1s made in Refs. 1, 2 of the actual fusion of component 1 which occurs at
53143 K (Table 2): the latter figure is supported by the trend of the thermomagnetical
curves plotted by Duruz and Ubbelohde (Ref. 5). As for the other phase transitions of
the same component, Pochtakova quotes from Ref. 6 two T rs values, i.e., 327 and 618 K
(54 and 345 °C, respectively), for which no comparison Es possible with the findings by
other 1investigators, inasmuch as: (1) no transformation is reported in Table 2 as
occurring below Tfus(l)B 53143 K; and (ii) no transformation 1s reported in Table 2 or
in Ref. 5 as occurring within the field of existence of the mesomorphic liquid. It is a
bit puzzling the fact that for potassium 1so.pentanoate Dmitrevskaya and Sokolov
(Ref. 2) quote from the same source (Ref. 6) transitions at 618, 493, and 473 K
(ignoring that quoted by Pochtakova at 327 K).

In the case of component 2, the transition at 451 K (178 °C; quoted in Refs. 1, 2 from
Ref. 5) should be 1indentiffed with the actual fusion temperature (the corresponding
value from Table 2 of the Preface being 461.5+0.6 K).

Taking into account the above remarks, the upper part of Dmitrevskaya and Sokolov”s
diagram, Ref. 2, (to be compared with the upper part of Preface, Scheme C.l) supports
the idea that continuous series of liquid crystal (instead of solid) solutions do form.
Moreover, the left-hand side of the lower part of the same diagram might suggest that,
at lower temperatures, solid solutions are also present.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347,

(2) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1967, 37, 2160-2166 (*); Russ. J. Gen. Chem. (Engl.
Transl.) 1967, 37, 2050-2054.

(3) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(4) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A 322, 281-299.

(5) Duruz, J.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1975, A 342, 39-49.

(6) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

(1) Potassium iso.pentancate (potassium
iso.valerate);
(1.C5Hg0,-)K; [589-46-8]

(2) Sodium iso.pentanoate (sodium
iso.valerate);
(1.C5Hg05)Na; [539-66-2]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

(i.CsHo0,)Na

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
396
(8]
3
2606
L
100 100 X, o)

(i.CsHgO2)K

The results are reported only in graphical form (see figure).

Characteristic point(s): Continuous series of solid solutions.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Visual polythermal analysis.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

SOURCE AND PURITY OF MATERIALS:

Both components prepared from commercial
iso.pentanoic acid (distilled twice before
use) and the proper ‘“chemically pure”
hydrogen carbonate (Ref. 1, where, however,
carbonates instead of hydrogen carbonates
are employed; compiler). Component 1
undergoes phase transitions at
ttrs(1)/°c= 54, 345 (Ref. 2) and melts at
t us(l)/°C= 396, Component 2 undergoes
phase transitions at ttrs(Z)/ocn 152, 178
(Ref. 2) and melts at tg  (2)/°C= 260.
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COMPONENTS:

(1) Potassium iso.pentanoate (potassium
iso.valerate);
(1.C5Hg05)K; [589-46-8]

(2) Sodium iso.pentanoate (sodium
iso.valerate);
(1.C5Hg0y)Na; {539-66-2}

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.

Zh. Obshch. Khim. 1967, 37, 2160-2166 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1967,
37, 2050-2054.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/R®  100x;
262, 535 0
178> 451 0
1520 425 0
320 593 25
3o0P 573 25
200P 473 25
186 459 25
350, 623 50
3400 613 50
216P 489 50
384 657 75
370 643 75
242P 515 75

396 669 100
345D 618 100
220 493 100
200 473 100

8 T/K values calculated by the compiler.
Transformation in phase.

U L)
L :
-+
350 8348
250 4
*
. 4220
. 200
-
1784
1504 -
1.
o S0 100xl 100

t;.cngolea E/.C5H9021K

Characteristic point(s): Continuous series of solid solutions.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Thermographical 1investigation (heating
curves recorded automatically).

NOTE:

The data tabulated (and plotted in the

figure) refer to the thermographical
investigation; other points of the
liquidus, taken by visual polythermal

analysis and consistent with the tabulated
ones, are reported only in a graphical form
(Fig. 2 of the original paper). For the
latter, reference 1s made to a previous
paper by Sokolov et al. (Ref. 1) where,
however, the present binary 1is merely
mentioned as a side of a reciprocal
ternary.

SOURCE AND PURITY OF MATERIALS:

from
carbonate

Both components synthetized
iso.butanoic acid and the proper
(Ref. 2).

Component 1 undergoes phase transitions at
t.pg(1)/°C= 345, 220, 200 (Ref. 3).
Component 2 undergoes phase transitions at
tipg(2)/°C= 152, 178 (Ref. 3).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.; Tsindrik, N.M.;
Dmitrevskaya, O.I.
Zh. Obshch. Khim. 1961, 31, 1051-1056.
(2) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(3) Sokolov, N.M.
Tezisy Dokl.
1956.

X Nauch. Konf. S.M.I.

MAMA—F
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COMPONENTS: EVALUATOR:

(1) Potassium hexanoate (potassium Schiraldi, A.,
caproate); Dipartimento di Chimica Fisica,
(CGH11°2)K; [19455-00-6] Universita” di Pavia (ITALY).

(2) Sodium hexanoate (sodium caproate);
(CgHy10,)Na; [10051-44-2]

CRITICAL EVALUATION:

This system was studied only by Pochtakova (Ref. 1), who claimed the existence of a
continuous series of solid solutions.

Both components, however, form liquid crystals (see Preface, Table l). Consequently: (i)
the fusion temperatures, Teyg(l)= 717.7 K (444.5 °C) and T us(2)= 638 K (365 °C) given
in Ref. 1 are actually to be 1identified with the clearing temperatures (the
corresponding values from Table 1 of the Preface being 725.8+0.8 K and 639.0+0.5 K,
respectively); (ii) the transition temperatures Ttrs(l)" 575 K (302 °C) and
Terg(2)= 499 K (226 °C), quoted in Ref. 1 from Ref. 2, are in turn to be identified with
the fusion temperatures (the corresponding values from Table 1 of the Preface being
581.740.5 K and 499.6+0.6 K).

Finally, the following point deserves attention. Two more transitions are quoted in
Ref. 1 from Ref. 2 as occurring in component 2 at 615 K (342 °C) and 476 K (203 °C),
respectively. The latter one corresponds to that reported at 473+2 K in Table 1 of the
Preface, whereas no evidence was obtained by subsequent Investigators (Ref. 3) for a
transition comparable with the former one: should it exist, it might mean that two
different mesomorphic phases are present in sodium hexanoate.

As a conclusion, 1in the evaluator”s opinion Pochtakova”s data support reasonably the
idea that continuous series of liquid crystal (instead of solid) solutions are formed,
and the phase diagram ought to be not far from that shown in Preface, Scheme C.1.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1959, 29, 3183-3189 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1959,
29, 3149-3154.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.
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COMPONENTS :

(1) Potassium hexanoate (potassium
caproate);
(2) Sodium hexanoate (sodium caproate);

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Obshch. Khim, 1959, 29, 3183-3189 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1959,
29, 3149-3154,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t7+C

385

la44.5

o
(c6H1102) Na

The results are reported only in graphical form (see figure).

Characteristic point(s): Continuous series of solid solutions.

1
100 X, 100

(CgH1102)K

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Components prepared by reacting the proper
carbonate with n-hexanoic acid (Ref. 1).
Component 1 undergoes a phase transition at
t.rg(1)/9C= 302 (Ref. 2).

Component 2 undergoes phase transitions at
ttrB(Z)/°C- 203, 226, 342 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M,
Zh. Obshch. Xhim. 1954, 24, 1581-1593,
(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
(2) Cesium nitrite;
CsNOy; [13454~83-6)

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Morgen, L.T.

Nekotorye Vopr. Khimii Rasplavlen. Solei i
Produktov Destruktsii Sapropelitov,
Irkutsk, 1974, 32-34.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

405
d
’
L4
’
©
~
il
187
E
0 100 X, 100
CsC,H;0, CsNO;

The results are reported only in graphical form (see figure).

Characteristic point(s):

Eutectic, E, at 125 °C and 100x,= 36 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE ¢

Visual polythermal analysils; temperatures
measured with a Chromel—~Alumel thermocouple
and a 15 mV millivoltmeter. Supplementary
measurements (filled circles in the figure)
were performed by thermographical analysis.

NOTE:

Concerning component 1, the value of the
fusion temperature by Diogenov and Morgen
(460 K) 1is not far from that (463+1 K)
listed in Preface, Table l. For the same
component, Nurminskii and Diogenov reported
previously (Ref. 1) a solid state
transition at 447 K whose existence,
however, was not confirmed by any
subsequent investigator (Ref. 2).

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: tg,.(1)/°C= 187 (Fig. 1 of the
original paper).

Component 2: tg (2)/°C= 405 (Fig. 1).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Nurminskii, N.N.; Diogenov, G.G.
Zh. Neorg. Khim. 1960, 5, 2084-2087;
Russ. J. Inorg. Chem. (Engl. Transl.)
1960, 5, 1011-1013.

(2) Sanesi, M.; Cingolani, A.;
P.L.; Franzosini, P.
Thermal Properties, 1in Thermodynamic
and Transport Properties of Organic
Salts, IUPAC Chemical Data Series No.
28 (Franzosini, P.; Sanesi, M.
Editors), Pergamon Press, Oxford, 1980,
29-115.

Tonellti,
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COMPONENTS:: EVALUATOR:
(1) Cesium ethanoate (cesium acetate); Schiraldi, A.

CsCyH40,; [3396-11-0] Dipartimento di Chimica fisica,
(2) Cesium nitrate; Universita” di Pavia (ITALY)

CsNO5; [7789-18-6]

CRITICAL EVALUATION:

This binary was studied with visual polythermal analysis by Nurminskii and Diogenov (as
a side of the reciprocal ternary Cs, K/C2H302, NO4; Ref. 1), and by Gimel“shtein and
Diogenov (as a side of the reciprocal ternary Cs, Na/CZH302, NO3; Ref. 2), with a
substantfally similar conclusion: the system is of the eutectic type, the invariant
being at either 415 K (142 °C; Ref. 1), or 429 K (156 O¢; Ref. 2), and 100x2= 25
(Refs. 1,2).

In Ref. 1 the authors claim also the existence of a phase transition of component 1 at
447 K (174 °C) whose existence, however, was neither mentioned in Ref. 2, nor confirmed
by other investigators (Ref. 3).

The fusion temperature of component 1 reported in both papers, 1.e., 455 K (182 °C)
represents the third lowest value among those listed in Ref. 3, which range between 453
and 467 K. It seems then likely that some Iimpurity (possibly water) was present in the
material used by Diogenov et al.

In the evaluator”s opinion, there is no reason to reject the assertion made in Refs. 1
and 2, that the diagram is of the eutectic type: however, due to the possibly inadequate
purity of component 1, and to the large discrepancy in the eutectic temperature, a re-
investigation of the system would be highly desirable.

REFERENCES:

(1) Nurminskii, N.N.; Diogenov, G.G.
Zh. Neorg. Khim. 1960, 5, 2084-2087; Russ. J. Inorg. Chem. (Engl. Transl.) 1960, 5,
1011-1013(*).

(2) Gimel“shtein, V.G.; Diogenov, G.G.
Tr. Irkutsk. Politekh. Inst., Ser. Khim., 1966, 27, 69-75.

(3) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Cesium ethanoate (cesium acetate); Gimel“shtein, V.G.; Diogenov, G.G.
CsCzﬂ302; [3396-11-0] Tr. Irkutsk. Politekh. Inst., Ser. Khim.,

(2) Cesium nitrate; 1966, 27, 69-75.

CsNO4; [7789-18-6]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

Characteristic point(s): Eutectic, E, at 156 °C and 100x2- 25 (authors).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Temperatures | Not stated. Component 1: tfus(l)/°C= 182
measured with a Chromel-Alumel thermocouple | (Fig. 2 of the original paper). Component

and a 17 mV millivoltmeter. 2t tg,4(2)/°C= 407 (Fig. 2).
ESTIMATED ERROR: REFERENCES:
Temperature: accuracy probably +2 K

(compiler).
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COMPONENTS:

(1) Cesium ethanoate (cesium acetate);
CsCyH30,; [3396-11-0]

(2) Cesium nitrate;
CsNO5; [7789-18-6)

ORIGINAL MEASUREMENTS:

Nurminskii, N.N.; Diogenov, G.G.

Zh. Neorg. Khim. 1960, 5, 2084-2087; Russ.
J. Inorg. Chem. (Engl. Transl.) 1960, 5,
1011-1013 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x,
180 453 0

176 449 2.5
172 445 8.0
164 437 14.0
156 429 19.0
148 421 23.0
147 420 26.0
176 449 31.0
195 468 35.0
211 484 39.0
236 509 45.0
263 536 52.5
284 557 60.0

a8 7/K values calculated by the compiler.

Characteristic point(s):

Eutectlc, E, at 142 °C and 100xp= 25 (authors).

‘;’ i
N
250r 4
200 o
[«
150 -
E
1
1} 35 100x, 70
CsC2H302 CsNU3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis. Temperatures
measured with a Chromel-Alumel thermocouple
and a 17 mV millivoltmeter.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a phase transition
at t.,.(1)/9C= 174 and melts at tg  (1)/°C
= 182 (Fig. 1 of the original paper), or
180 (table).

Component 2° undergoes a phase transition
at t,...(2)/°C= 392 and melts at t.__(2)/°C
= 407 tBig. 1). fus

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 2 K

REFERENCES:

MAMA—F*
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COMPONENTS

(1) Potassium bromide;
KBr; [7758-02-3)

(2) Potassium methanoate (potassium
formate);
KCHO,; [590-29-4]

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/k® 100x
168.7 441.9 0
168.2 441.4  0.20
167.8 441.0  0.60
167.4 440.6  1.00
166.8 440.0  1.27
166.4 439.6 1.70
165.7 438.9  2.03
165.0 438.2 2.6l
164.6 437.8  2.89
163.7 436.9  3.43
163.3 436.5  3.98
162.6 435.8  4.50
161.8 435.0  4.98
161.5 434.7  5.25
166.3 439.5  5.51
173.0 446.2  5.81
176.5 449.7 5.97
194.6 467.8  6.85
235.2 508.4  9.04
264.0 537.2 10.99
303.1 576.3 13.90

4 T/K values calculated by the compiler.

t/eC

300

220

200

20
KBr

Characteristic point(s): Eutectic, E, at 161.3 °C and 100x1= 5.3 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1), The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +0.1 K

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sci. 1968, 38, 116-118.

SOURCE AND PURITY OF MATERTALS:
C. Erba RP meterials, dried by heating
under vacuum.

NOTES:

In the
shown in graphical form.
numerical values represent a
communication by one of the authors
P.) to the compiler.

The system could not be investigated above
about 300 °C due to the thermal instability
of the methanoate.

According to the authors, the trend of the
liquidus branch richer in component 2 is
close to ideal, and the formation of solid
solutions in this region ought to be either
insignificant, or at least contained within
narrow limits.

original paper the results were
The above listed
private
(F"
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COMPONENTS

(1) Potassium bromide;
KBr; [7758-02-3]

(2) Potassium ethanoate (potassium acetate);
KCyH4305; [127-08-2]

VARIABLES:

ORIGINAL MEASUREMENTS:

I1“yasov. I.I.; Bergman, A.G.
Zh. Obshch. Khim. 1961, 31, 368-370.

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are given only in graphical
form (see figure). The system was
investigated at O 5_100x1 < 25.
Characteristic point(s):

Eutectic,
(authors).

E, at 290 °C and 100x;= 10

ts°Cc

306%“\\/
290

E

o 100X,

25
— KBr

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures | Not stated.

measured with a Nichrome~Constantane
thermocouple and a millivoltmeter (Ref. 1).

NOTE:
See the NOTE relevant to the results
obtained by Piantoni et al. (Ref. 2) on the

same system (next Table).

Component 1:

teug(1)/9C= 740.
Component 2:

teys(2)/°C= 306.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K.

REFERENCES:

(1) 11°yasov, I.1.; Bergman, A.G.
Zh. Obshch. Khim. 1960, 30, 355-358.
(2) Piantoni, G.; Leonesi, D.;
Braghetti, M.; Franzosini, P.
Ric. Sci. 1968, 38, 127-132.
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COMPONENTS :

(1) Potassium bromide;
KBr; [7758-02-3]

(2) Potassium ethanoate (potassium acetate);
KCZH302; [127-08-2]

ORIGINAL MEASUREMENTS:

Piantoni, G.;
Franzosini, P.
Ric. Sci. 1968, 38, 127-132.

Leonesi, D.; Braghetti, M.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:
The results are given only £n graphical

form (see figure). The system was
investigated at 0 < 100x1 < 13.

Characteristic point(s):

310

tsec

290

KG,H,0, KBr

Eutectic, E, at 287.9 °C and 100x,= 89.5 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

Higher accuracy, and satisfactory mutual
congistency of the results obtained by
Piantoni et al. for the three binaries
K/CoH 05, (Br,Cl,I) suggest to prefer here
the data by these authors to those by
I1”yasov and Bergman (Ref. 2). Increasingly

positive deviation from ideality was
observed by Plantoni et al. for the
liquidus branch richer in the halide when
KCl, KBr, and KI were successively taken

into account. This 1s consistent with the
(cryometric) limiting values:

[ 1lim (AT/mz) = 17.7, 17.4, and 16.0 K

m2—¢0
molality'l, respectively] previously found
by Braghetti et al. (Ref. 1) when the same
halides were employed as solutes in molten

potassium ethanoate (whose cryometric
constant is: K= 18.040.3 K molality-l;
Ref. 1).

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials, dried by heating

under vacuum (private communication by the
authors to the compiler).

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sei. 1968, 38, 116-118.
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COMPONENTS:

(1) Potassium methanoate (potassium
formate);
KCHO9; [590-29-4]

(2) Potassium ethanoate (potassium
acetate);
KCoH405; [127-08-2]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1965, 35, 1897-1902.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x,
167 440 0
157 430 5
154 427 10
157 430 15

168 441 20
179 452 25

188 461 30
199 472 35
209 482 40

217 490 45
224 497 50

232 505 35
240 513 60
249 522 65
257 530 70

266 539 75
273 546 80
282 555 85
290 563 90
297 570 95
302 575 100

8 T/K values calculated by the compiler.

Characteristic point(s): Eutectic, E, at 151 OC and 100x2= 13 (author).

t/°C

280

200

157

0 50 100x, 100

KC2H302

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :
Visual polythermal analysis.
NOTE:

The fusion temperatures found by Sokolov
are 1in reasonable agreement with those
reported 1in Preface, Table 1 [Tfus(l)"
441.940.5 K, and Teug(2)= 578.740.5 K].
Disagreement, on the contrary, exists about
the number and location of the solid state
transitions. As an example, for component 1
Table 1 of the Preface reports a single
transition at a temperature (418+1 K)
halfway between the highest (430 K) and
second highest (408 K) values by Sokolov;
the Iliterature unfortunately provides no
other data (Ref. 2).

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes phase transitions at
ters(1)/%C= 60, 135, 157 (Ref. 1).
Component 2 undergoes phase transitions at
t..(2)/°C= 58, 150 ([Ref. 1; the figure
155, however, 1s probably a misprint,
because 1n several other papers the same
author, quoting the same source
(unavailable to the compiler), reports the
figure 155; compiler].

ESTIMATED ERROR:

probably +2 K

Temperature:
(compiler).

accuracy

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl.
1956.

(2) Sanesi, M.; Cingolani, A.;
P.L.; Franzosini, P.

Thermal Properties, 1in Thermodynamic
and Transport Properties of Organic
Salts, IUPAC Chemical Data Series No.
28 (Franzosini, P.; Sanesi, M.; Editors)
Pergamon Press, Oxford, 1980, 29-115,

X Nauch. Konf. S.M.I.

Tonelli,
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium methanoate (potassium Sokolov, N.M.; Minchenko, S.P.
formate); Zh. Obshch. Khim. 1971, 41, 1656-1659.
KCHO,; [590-29-4)

(2) Potassium propanoate (potassium
proplionate);

KC4H50, [327-62-8]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

300f
o
N
-
ol E
100
[]
0 100 X, 100
KCHO, KC3Hs502

The results are reported only in graphical form (see figure; empty circles: visual

polythermal analysis; filled circles: thermographical analysis).

Characteristic point(s): Eutectic, E, at 160 °C and 100xy= 5 (authors).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis supplemented | Component 1 (commercial material

with thermographical analysis.
NOTE:

The fusion temperatures
Minchenko (440 and 638 K for components 1
and 2, respectively) almost coincide with
those listed in Preface, Table 1 (respect

ively 441.940.5 K and 638.340.5 K). An
approximate agreement exists also on the
solid state transition of component 2. On
the contrary, there in disagreement about
solid state transitions of component 1,
inasmuch as Table 1 of the Preface reports
a single transformation at a temperature
(41841 K) halfway between the highest
(430 K) and second highest (408 K) values
by Sokolov and Minchenko; the 1literature,

by Sokolov and

recrystallized from methanoic acid) melts
at  tg .(1)/°C= 167 and undergoes phase
transitions at ¢, (1)/°C= 60, 135, 157
(Ref. 1).

Component 2 (prepared from propanoic acid
and carbonate, Ref.2) melts at 365 °C and

unfortunately, provides no other data
(Ref. 3).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K

(compiler).

undergoes a phase transition at 68 ©C
(Ref. 1).
REFERENCES:
(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956,

(2) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(3) Sanesi, M.; Cingolani, A.; Tonelld,
P.L.; Franzosini, P.s Thermal
Properties, in Thermodynamic and

Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28
(Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford, 1980, 29-115.
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COMPONENTS: EVALUATOR:

(1) Potassium methanoate (potassium formate);| Spinolo, G.,
KCHOy; [590-29-4] Dipartimento di Chimica Fisica,

(2) Potassium butanoate (potassium butyrate);| Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This binary was studied only by Sokolov and Minchenko (Ref. 1), who employed the visual
polythermal analysis to outline the lower boundary of the isotropic liquid field, and
claimed the existence of a single invariant, i.e., a eutectic at 439 K and 100x,= 0.9.

However, taking into account that component 2 forms liquid crystals and that its actual
fusion temperature 1s 626.1+0.7 K (see Preface, Table 1), the topology of the phase
diagram ought to be described more correctly with reference to Schemes B.l or B.2 of the
Preface. An invariant type M"p (undetected by Sokolov and Minchenko) should also exist:
accordingly, the main branch of Sokolov and Minchenko”s diagram should represent solid—
liquid equilibria only at temperatures lower than that corresponding to Mp.

It can be further noted that a reasonable agreement exists: (1) between the fusion
temperature reported for component 1 in Ref. 1 (440 K) and in Table 1 of the Preface
(441.94+0.5 K); and (ii) between Sokolov and Minchenko”s fusion temperature of component
2 (677 K) and the clearing temperature (677.3+40.5 K) listed in Preface, Table 1 for the
same component.

REFERENCES:

(1) Sokolov, N.M.; Minchenko, S.P.; Zh. Obshch. Khim., 1974, 44, 1429-1431.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium methanoate (potassium Sokolov, N.M.; Minchenko, S.P.
formate); Zh. Obshch. Khim., 1974, 44, 1429-1431.

KCHO,; [590-29-4]

(2) Potassium butanoate (potassium
butyrate);
K04H702 [589-39~9]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

404

The results are reported only in graphical o

form (see figure). J

Characteristic point(s): Eutectic, E, at

166 °C and 100x,= 0.9 (authors). 1674

E
METHOD/APPARATUS /PROCEDURE: o To0K, o0
KCHO, KC4H702

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1l: commercial material recrystallized; it melts at 167 ©C. Component 2:
prepared from n-butanoic acid and the carbonate (Ref. 1); it melts at tfus(Z)/°C= 404,

ESTIMATED ERROR:

Temperature: accuracy probably +2 K (compiler).

REFERENCES:

(1) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: EVALUATOR:
(1) Potassium methanoate (potassium formate);| Spinolo, G.,
KCHO,; [590-29-4] Dipartimento di Chimica Fisica,
(2) Potassium iso.butanoate (potassium Universita” di Pavia (ITALY).
iso.butyrate);

K1.C,H40, [19455~20-0]

CRITICAL EVALUATION:

This binary was studied only by Sokolov and Minchenko (Ref. 1), who employed the visual
polythermal analysis to outline the lower boundary of the isotropic liquid field, and
claimed the existence of a single invariant, i.e., a eutectic at 437 X and 100x2= 1.

Component 2, however, forms 1liquid crystals. Therefore the topology of the phase
diagram ought to be described more correctly with reference to Schemes B.l or B.2 of the
Preface, and an invariant type M’P (undetected by Sokolov and Minchenko) should also
exist. Accordingly, the main branch of Sokolov and Minchenko”s diagram should
represent solid-liquid equilibria only at temperatures lower than that corresponding to
M'P.

It can be further noted that a reasonable agreement exists: (1) between the fusion
temperature reported for component 1 in Ref. 1 (440 K) and i1in Preface, Table 1
(441.940.5 K); and (ii) between Sokolov and Minchenko”s fusion temperature of component
2 (629 K) and the clearing temperature (625.6+0.8 K) listed in Table 2 of the Preface
for the same component.

Disagreement, on the contrary, exists about the remaining phase transformations. For
component 1, Table 1 of the Preface reports a single solid state transition occurring at
a temperature (418+1 K) halfway between the highest (430 K) and second highest (408 K)
values by Sokolov and Minchenko; the literature, unfortunately, provides no other data
(Ref. 2).

For component 2, three phase transition temperatures are mentioned in Ref. 1, i.e., 621,
546, and 481 K, the second of which can be reasonably identified with the fusion
temperature [Tfus(z)' 553.940.5 K] listed in Preface, Table 2. Consequently: (1) the
transition temperature at 621 K (if actually existing) might correspond to some kind of
transformation (undetected by DSC, see Preface, Table 2) within the 1liquid crystal
field; and (1i) only the transition at 481 K should correspond to a solid state
transformation, although the latter figure is almost 60 K higher than the single T rs(2)
value (424+3 K) listed in Table 2 of the Preface.

REFERENCES:

(1) Sokolov, N.M.; Minchenko, S.P.
Zh. Obshch. Khim., 1977, 47, 740-~742.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-~115.
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COMPONENTS:

(1) Potassium methanoate (potassium
formate);
KCHO,; [590-29-4]

(2) Potassium iso.butanocate (potassium
iso.butyrate);
Ki.C4H70, [19455-20-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minchenko, S.P.
Zh. Obshch. Khim., 1977, 47, 740-742,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical form (see figure).

Characteristic point(s):

Eutectic, E, at 164 °C and 100x,= 1 (authors).

1
100 X,

100
KiC4H702

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: commercial material
recrystallized from methanolic acid; it
melts at tg,.(1)/°C= 167 and undergoes

phase transitions at t,..(1)/°C= 60,
157.
Component 2:

135,

prepared from i.butanoic acid
and the carbonate (Ref. 1); 1t melts at
teus(2)/9C= 356 and undergoes phase
transitions at ttrs(Z)/oc- 208, 273, 348,

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy 2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS:

(1) Potassium methanoate (potassium
formate);
KCHO,; [590-29-4]

(2) Potassium chloride;
KC1l; [7447-40-7]

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/R?®  100x,
168.7 441.9 0
168.3 441.5  0.20
168.1 441.3  0.43
167.7 440.9  0.60
167.4 440.6  0.84
166.7 439.9  1.06
165.7 438.9  1.83
165.5 438.7  1.98
165.0 438.2  2.55
164.3 437.5  2.95
163.8 437.0  3.46
163.6 436.8  3.67
163.6 436.8  3.75
166.6 439.8  3.78
172.1 445.3  4.02
176.6 449.8  4.16
179.2 452.4  4.22
183.5 456.7  4.45
195.8 469.0  4.96
218.4 491.6  6.09
244.0 517.2  7.50
270.1 543.3  9.02
299.7 572.9 11.16

4T/K values calculated by the compiler.

g i
2
250 -
200 -
20
KC)

Characteristic point(s): Eutectic, E, at 163.5 °C and 100x,= 3.7 (authors).

AUXILIARY INFORMATION

NOTES:

In the original paper the results
shown in graphical form. The above
numerical values represent a
communication by one of the authors
P.) to the compiler.

According to the authors, the trend of
the 1liquidus branch richer in component 1
is close to ideal, and the formation of
solid solutions in this region ought to be
either insignificant, or at least
contained within very narrow limits.
Indeed, previous investigations by the
same group (Ref. 2) stated that the
cryometric constant of potassium
methanoate was K = 11.5+0.1 K molality_ ",
and that lim (AT/m) = 11.6 X molality~!

m-»0
(AT : experimental freezing point de-
pression; m: molality of the solute) when
KC1 was the solute.

were
listed
private
(F.,

METHOD /APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1l). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.
The system could not be
above 300 °C due to the
bility of the methanoate.

investigated
thermal insta-

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.1 K

SOURCE AND PURITY OF MATERIALS:

C. Erba RP meterials,
under vacuum.

dried by heating

REFERENCES:

(1) Braghetti, M.; Leonesi, D.; Franzosini,
P.; Ric. Sci. 1968, 38, 116-118.

(2) Leonesi, D.; Piantoni, G.; Berchiesi,
G.; Franzosini, P.
Ric. Sci. 1968, 38, 702-705.
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COMPONENTS: EVALUATOR:
(1) Potassium methanoate (potassium formate);| Franzosini, P.,

KCHO,; [590-29-4] Dipartimento di Chimica Fisica,
(2) Potassium thiocyanate; Universita” di Pavia (ITALY).

KCNS; [333-20-0]

CRITICAL EVALUATION:

The 1liquidus of this binary was studied
with visual methods by Sokolov  and
Pochtakova (Ref. 1), and by Berchiesi and
Laffitte {Ref. 2, where reference is made
to a previous investigation by Braghetti et T/K
al. (Ref. 3) for what concerns the branch
richer in component 2, and the T and 440

trs
values of either components].

Aggording to both papers, a single eutectic
exists whose coordinates should be either
356 K and 100xy= 47.5 (Ref. 1), or 351.7 K
and 100xy= 46 (Ref. 2). 400

Substantially agreeing figures are reported
for Tg, (1) [440 K (Ref. 1); 441.85 K (Ref.
2)], Teus(2) [450 K (Ref. 1); 449.15 K
(Ref. Z)T, and T...(2) [415.7 K (Ref. 4,
quoted in Ref. 1); XTS K (Ref. 3, quoted in 360
Ref. 2)). Conversely, disagreement exists
about the number and location of the solid
state transitions of component 1, which 1 08 06

ought to be three (at 430, 408, and 333 K, XKCNS
respectively) according to Ref. 5, quoted

in Ref. 1, and only one (at 418 K)

according to Ref. 3, quoted in Ref. 2. The

latter information, however, ought to be

looked at as more trustworthy being based

on DSC records.

According once more to Ref. 3, solid solutions ought to be absent (or at least contained
within very narrow limits) 1in the composition range between pure component 2 and the
eutectic, as suggested by the DSC traces. The authors could thus employ the well known
equation

[8 g5 (0B /R + B (2)B/R] + (A/R)(x))?

[8gug(2)Sy/R +4 41 (2)S,/R] = 1n xp

T(2)

to calculate the solid-liquid equilibrium temperatures, T(2)/K, relevant to the liquidus
branch richer in component 2 (see curve a of Fig. 1), assuming the following numerical
values: Af“s(Z)Bm/n- 1545 Ky A, (2)Hm/R= 186 K (to be introduced only when
T(2) < Torg); and A/K= -800/R + (3807R)x1 (A/K: empirical factor introduced to take into
account the non-ideal behavior of the mixtures; ideality represented by curve b).

In the figure, the filled and empty circles correspond to data from Ref. 1 and Ref. 2,
respectively. It 1is apparent that spreading is larger in the first set than 1in the
second one, which, moreover, gives [at T, ..(2)/K= 415] a better evidence of the expected
change of slope. Accordingly, and taking also into account the poor reliability of the
Tirg(l) values quoted 1in Ref. 1, the evaluator recommends Berchiesi and Laffitte’s
presentation (Ref. 2), although regretting that information was not extended to the
solidus.

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.; Zh. Obshch. Khim. 1958, 28, 1391~1397 (*); Russ. J.
Gen. Chem. (Engl. Transl.) 1958, 28, 1449-1454.

(2) Berchiesi, G.; Laffitte, M.; J. Chim. Phys. 1971, 877-88l.
(3) Braghetti, M.; Berchiesi, G.; Franzosini, P.; Ric. Sei. 1969, 39, 576-584.

(4) Ravich, M.I.; Ketkovich, V.I.; Rassonskaya, I.S.; Izv. Sektora Fiz.—Khim. Anal.
1949, 17, 254,

(5) Sokolov, N.M.; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS

(1) Potassium methanoate (potassium
formate);
KCHO5; [590-29-4]

(2) Potassium thiocyanate;
KCNS; [333-20-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1958, 28, 1391-1397 (*);
Russe J. Gen. Chem. (Engl. Transl.) 1958,
28, 1449-1454.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K3 100x,

177 450 0
168 441 5
162 435 10
156 429 15
145 418 20
135 408 25
128 401 30
119 392 35
111 384 40
102 375 45
91 364 50
83 356 52.5

89 362 55
96 369 57.5
104 377 60

112 385 65
119 392 70
129 402 75

137 410 80
147 420 85
155 428 90
162 435 95
167 440 100

8 /K values calculated by the compiler.

t/°C

100

--4s0

1

0 S0 100x, 100
KCNS KCHO2

Characteristic point(s): Eutectic, E, at 83 °C and 100x;= 52.5 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: commercial material
recrystallized from water; it undergoes
phase transitions at t,,.(1)/°C= 60, 135,
157 (Ref. 1).

Component 2: commercial material
recrystallized from alcohol; it undergoes a
phase transition at ttrs(Z)/°C= 142.5 (Ref.
2).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.

(2) Ravich, M.I.; Ketkovich, V.I.;
Rassonskaya, I1.5.; Izv. Sektora Fiz.-
Khim. Anal. 1949, 17, 254.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium methanoate (potassium formate);l Berchiesi, G.; Laffitte, M.

KCHO,; [590-29-4] J. Chim. Phys. 1971, 877-881.
(2) Potassium thiocyanate;
KCNS; [333-20-0]

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:

t/°C  T/K?  100x, t/°c  T/k®  100x,

176.00 449.15 100 84.25 357.40 42,18 E

169.10 442,25 95.10 87.55 360.70 40.52 +*

161.98 435.13 90.43 89.70 362.85 39.28

154.50 427.65 85.79 93.88 367.03 37.25

146.50 419.65 81.03 96.20 369.35 35.88 150

138.28 411.43 76.41 105.48 378.63 32.19 148

130.28 403.43 71.76 114.40 387.55 28.41

123.90 397.05 68.20 124.20 397.35 24.37

117.85 391.00 64.85 133.90 407.05 19.91

108.22 381.37 59.85 143.92 417.07 15.12

97.75 370.90 54,00 152.95 426.10 10.16

88.15 361.30 50.03 161.65 434.80 4.97 100

81.03 354.18 46.91 168.70 441.85 O

79.85 353.00 44.45
2 T/K values calculated by the compiler. E
Ch —

aracteristic point(s): 0 o 100x, 100

Eutectic, E, at 78.5 °C and 100xy= 46 (compiler). KCHO: KCNS
Note = The data relevant to the liquidus

branch richer in component 2 were already
published in Ref. 1.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The 1liquidus was determined with a wvisual | Not stated.
method, (details in Ref. 2), supplemented | Component 1 undergoes a phase transition at

with DSC measurements. The enthalpy changes

(not to be listed here) associated with
various thermodynamic  processes were
measured with differential flux

calorimetry (using a modified Tian-Calvet
calorimeter).

Typg(l)/R= 418 (Ref. 1).
Component 2 undergoes a phase transition at
Tppg(2)/R= 415 (Ref. 1).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.05 K

REFERENCES:

(1) Braghetti, M.; Berchiesi, G.;
Franzosini, P.
Ric. Seci. 1969, 39, 576-584.
(2) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS:

(1) Potassium methanoate (potassium formate);
KCHO»; [590-29-4]

(2) Potassium iodide;
KI; [7681-11-0]

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

8 T/K values calculated by the compiler.

Note 1 - In the original paper the results
were shown in graphical form. The above
listed numerical values represent a private
communication by one of the authors (F.,
P.) to the compiler.

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°Cc  T/k®  100x, t/°c  T/K®  100x,

1l
168.7 441.9 0 160.0 433.2 6.06 E
168.2 441.4 0.32 160.0 433.2 6.24 *+
167.5 440.7 0.85 158.5 431.7 7.02
167.0 440.2 1.06 157.2 430.4 8.01
166.5 439.7 1.61 157.6 430.8 8.82
165.9 439.1 1.94 159.7 432.9 8.96 250
165.9 439.1 2.05 165.5 438.7 9.19
165.5 438.7 2.33 171.3 444.5 9.49
165.3 438.5 2.46 172.6 445.8 9.64
164.7 437.9 2.86 190.8 464.0 10.72
163.7 436.9 3.60 212.0 485.2 11.99
163.6 436.8 3.61 240.6 513.8 14.03 200
161.6 434.8 5.00 276.7 549.9 16.78
161.3 434.5 5.10 298.3 571.5 18.98

narrow limits.

Note 2 - The system could not be investigated above 300 °C due to the thermal
instability of the methanoate.
Characteristic point(s): Eutectic, E, at 156.3 °C and 100x2= 8.7 (authors).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
A Pyrex device, sultable for work under an | C. Erba RP materials, dried by heating
inert atmosphere, and allowing one to under vacuum.
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K~3 potentiometer.
NOTE:

ESTIMATED ERROR:

According to the authors, the trend of the
liquidus branch richer in component 2 1s | Temperature: accuracy  probably +0.1 K
close to ideal, and the formation of solid (compiler).
solutions in this region ought to be either
insignificant, or at least contained within | REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sci. 1968, 38, 116~118.
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COMPONENTS :

(1) Potassium methanoate (potassium formate);
KCHO,; [590-29~4]

(2) Potassium nitrite;
KNO,; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 25582562 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/R® 100x, ¢/°C T/K® 100x,
168 441 0 223 496 55
163 436 5 253 526 60
155 428 10 278 551 65
147 420 15 305 578 70
135 408 20 330 603 75
130 403 25 353 626 80
119 392 30 376 649 85
114 387 35 399 672 90
137 410 40 420 693 95
169 442 45 436 709 100
199 472 50

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 107 °C and 100xy= 33.5 (authors).
Peritectic, P, at 143 °C and 100xy= 44 (authors).

Intermediate compound(s):

K9CHO,NO, (tentative composition; authors) incongruently melting.

r

N

400

300

200
C

187

135
0 S0 100x, 100
KCHU2 KNO2

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Visual polythermal analysis.

NOTE:

Solid state transitions of component 1
should be three (occurring at 430, 408, and
333 K, respectively) according to Ref. 1,
and only one (at 418+l K) according to
Table 1 of the Preface.  Unfortunately, no
information from other sources is
available. It can be noted, however, that,
e.g., the trend of the 1liquidus branch
richer in KCHO of the binary K/CHOZ, NO

studied by Berchilesi et al. (Ref. 3

supports Table ! statement. Moreover, the
existence (and composition) of the
intermediate compound ought be more
convincingly proved.

to

SOURCE AND PURITY OF MATERIALS:

Component 1: commercial “"chemically pure”
material recrystallized from methanoic
acld; 4t undergoes phase transitions at
ttrs(l)/°C- 60, 135, 157 (Ref. 1).
Component 2: material prepared by reducing
potassium nitrate with lead, melting at
teug(2)/°C= 436 after three recrystalliza
tions; it undergoes a phase transition at
t,r(2)/°C= 45 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
(3) Berchiesi, G.; Cingolani, A.; Leonesi, D.
Z. Naturforsch. 1970, 25a, 1766-1767.
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COMPONENTS: EVALUATOR:
(1) Potassium methanocate (potassium formate) { Franzosini, P.,

KCHO,; [590-29-4]) Dipartimento di Chimica Fisica,
(2) Potassium nitrate; Universita” di Pavia (ITALY).

KNOy; [7757-79-1]

CRITICAL EVALUATION:

This system was studied first (Ref. 1) by
Dmitrevskaya who, on the basis of her
visual polytherual investigation, claimed
the existence of the congruently melting
intermediate compound K3(CHO,),NO3, able to
give eutectics with either component, at
423 K and 100xy= 32.5, and 419 K and
100xy= 44, respectively.

Berchiesi et al. (Ref. 2) re-investigated
the binary (employing again a  visual
method) as a side of the ternary

K/CHO,, CNS, NOg, and found an
incongruently melting intermediate compound .
[whose composition, argued from auxiliary KCHO,

DSC measurements, should be Kg5(Cl05),NO5],
a peritectic at 399.7 K and 100x,= 26.2,
and a eutectic at 387 K and 100x,= 37.9.

The following considerations can help to evaluate the trustworthiness of these far
different results.

Leonesi et al. (Ref. 3) performed cryometric measurements in molten KCHO,, stating that
the cryometric constant was K= 11.530.1 K molality which corresponds to
Agys(1)Hy= 11.9 kJ mol™l (2.84+40.03 kcal mol™! in the original text). The latter value
is, 1in turn, 1in satisfactory_ agreement with those subsequently determined with DSC by
Braghetti{ et al. (11.8 kJ mol7*; Ref. 4), and with Calvet microcalorimetry by Berchiesi
and Laffitte (11.5+0.1 kJ mol™}; Ref. 5).

In particular, Leonesi et al. (Ref. 3) found limiting values

[lim (AT/my)]/¥= 11.5, 11.55, and 11.4 K molality !

my 0
for KNO3 (»= 1; ¥ : number of cryometrically active foreign specles), LiNO,y (= 2), and
CsNO3 (¥= 2), respectively, which implies that a solubility of these solutes in KCHOy in
the solid state should be either absent, or negligible. The three sets of (AT/Y) vs. x;
data from Ref. 3 (KNOjy: empty circles; LINO3: empty squares; CsNO4: filled squares),
which exhibit a satisfactory mutual consistency, are compared in the figure with the
data takemn in K/CHOz, NO5 mixtures rich in component 1 by Berchiesi et al. (filled
circles; Ref. 2), and by Dmitrevskaya (crosses; Ref. 1), respectively: it is apparent
that the results from Ref. 1 are inconsistent with those from both Ref. 2 and Ref. 3.

Concerning solid state transformations of component 1, three transitlions are quoted in
Ref. 1 from Ref. 6 as occurring at 333, 408, and 430 K, respectively, whereas a single
transition (at 418+1 K) is listed in Table 1 of the Preface. Berchiesi et al. (Ref. 2)
make no explicit reference to any transition, but an inspection of their liquidus branch
richest 1in component 1 allows one to observe a single change of slope around 418 K,
i.e., in correspondence with the value from Table 1.

In conclusion, in the evaluator”s opinion the data by Berchiesi et al. (Ref. 2) are to
be recommended, although a better knowledge of the solidus would be desirable.

REFERENCES :

(1) Dmitrevskaya, O.I.; Zh. Obshch. Khim. 1958, 28, 299-304 (*); Russ. J. Gen. Chem.
(Engl. Transl.) 1958, 28, 295-300.
(2) Berchiesi, G.; Cingolani, A.; Leonesi, D.
Z. Naturforsch. 1970, 25a, 1766-1767.
(3) Leonesi, D.; Piantoni, G.; Berchiesi, G.; Franzosini, P.
Ric. Sci. 1968, 38, 702-705.
(4) Braghetti, M.; Berchiesi, G.; Franzosini, P.
Ric. Sci. 1969, 39, 576-584.
(5) Berchiesi, G.; Laffitte, M.; J. Chim. Fis. 1971, 877-881.
(6) Sokolov, N.M.; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS

(1) Potassium methanoate (potassium formate);
KCHOy; [590-29-4]

2) Potagssium nitrate;
KNOq; [7757-79-1]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, O0.I.

Zh. Obshch. Khim. 1958, 28, 299-304 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958, 28,
295-300.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k® 100z, t/°¢  T/K®  100x,
167 440 0 161 434 47.5
166 439 5 172 445 50
165 438 10 193 466 55
164 437 15 212 485 60
162 435 20 230 503 65
159 432 25 248 521 70
155 428 30 264 537 75
150 423 32.5 279 552 80
153 426 35 294 567 85
154 427 37.5 309 582 90
150.5 423.5 40 323 5% 95
146 419 42 337 610 100
153 426 45

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 150 °C and 100x;= 67.5 (author).
(author).

Eutectic, Ep, at 146 °C and 100xy= 44
Intermediate compound(s):

K3(CHO9),NO3, congruently melting (author).

t/°C

250

200

150

100
KNO

0 S0 100x,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis;
measured with a
thermocouple.

temperatures
Nichrome-Constantane

SOURCE AND PURITY OF MATERIALS:

"Chemically pure” materials, recrystallized
and dried to constant mass.

Component 1 wundergoes phase transitions at
t.g(1)/9C= 60, 135, 157 (Ref. 1).
Component 2 undergoes phase transitions at
t.,(2)/°C= 124, 316 (current literature).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably  +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.L. 1956.
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COMPONENTS:

(1) Potassium methanoate (potassium formate);
KCHO,; [590-29-4]

(2) Potassium nitrate;
KNO4; [7757~79-1]

ORIGINAL MEASUREMENTS:$

Berchiesi, G.; Cingolani, A.; Leonesi, D.
Z. Naturforsch. 1970, 25a, 1766-1767.

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°C  T/K®  100x, t/°c  T/k® 100x, :
(]
168.7 441.9 0 115.9 389.1 36.5 N
161.6 434.8 5.3 114.3 387.5 37.6
154.3 427.5 10.2 118.6 391.8 38.8
146.0 419.2 15.5 124.5 397.7 40.0 250 .
142.3 415.5 17.9 138.0 411.2 42.6
138.0 411.2 20.4 163.4 436.6 47.9
133.9 407.1 22.5 173.4 446.6 50.0
131.2 404.4  23.8 196.2 469.4 55.4 200 -
128.5 401.7  25.2 212,5 485.7 60.0
125.9 399.1 27.5 221.6 494.8 63.0
123.3 396.5 30.3 232.9 506.1 66.0
122.2 395.4 31.5 245.5 518.7 69.7 50
120.9 394.1 32.5 261.0 534.2  74.6 ! T
118.1 391.3 35.0 278.1 551.3 80.0
2 T/K values calculated by the compiler. 4
Note - Measurements at t/°C > 280 could not ] S0 100x, 100
be taken due to the thermal instability of KCHO KNO
the melts (authors). 2 3
Characteristic point(s):
Eutectic, E, at 114 °C and 100x,= 37.9 (authors).
Peritectic, P, at 126.5 °C and 100x,= 26.2  (authors).
Intermediate compound(s):
K5(CHO,)4NOg, incongruently melting (authors).
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual method (for details, see Ref. 1) C. Erba (Milan, Italy) materials dried
supplemented with DSC measurements. before use.

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K

(compiler).

REFERENCES:

(1) Braghetti, M.; Leonesi, D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS :

(1) Potassium ethanoate (potassium acetate);
KCyH405; [127-08-2]

(2) Potassium propanoate {potassium
propionate);
KCgHg0,; [327-62-8)

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1397-1404.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°%c T/K® 100x, t/°C T/K® 100x,
300 574 0 342 615 55
310 583 5 346 619 60
311 584 10 348 621 65
312 585 15 352 625 70
317 590 20 356 629 75
320 593 25 358 631 80
322 595 30 362 635 85
328 601 35 364 637 90
331 604 40 365 638 95
334 607 45 365 638 100
339 612 50

& T/K values calculated by the compiler.
Characteristic point(s):

Continuous series of solid solutions.

d
N
+

S0 100x, 100

KCaHSO2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis.

Component 1: "chemically pure"” material.

Component 2: prepared from commercial
NOTE: propanoic acid (distilled before use) and

"chemically pure"” potassium carbonate; the
The occurrence of a continuous series of recovered solid was recrystallized from n-
solid solutions in this binary seems butanol; it undergoes a phase transition at
likely. £, .(2)/9C= 330 (Ref. 1).
The fusion temperatures of both components

[Tgyg(l)= 574 K, and Teug(2)= 638 K] are in
reasonable agreement with the corresponding
data listed in Preface, Table 1
(578.740.5 K, and 638.3+0.5 K,
respectively). Conversely, there 1s no
correspondence  between the solid state
transition temperature of component 2
quoted from Ref. 1 (603 K) and that of
Table 1 (352.54+0.5 K). It is, however, to
be noted that in other papers by the same
group (see, e.g., Ref. 2) a transition of
component 2 = ignored here — 1s quoted from
the same Ref. 1 as occurring at 341 K.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Sokolov, N.M.; Tsindrik, N.M.
Zh. Neorg. Khim. 1969, 14, 584-590 (*);
Russ. J. Inorg. Chem. (Engl. Transl.)
1969, 14, 302-306.
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COMPONENTS EVALUATOR:

(1) Potassium ethanoate (potassium acetate); | Franzosini, P.,
KCyilq09; [127- 03-2) Dipartimento di Chimica Fisleca,
(2) potassium butanoate (potassium butyrate);} Universita® di Pavia (ITALY).
KCuH7095 [589-39-9]

CRITICAL EVALUATION:

The visual polythermal analysis wvas
enployed by Sokolov and Pochtakova (Ref. 1)
to study the lower boundary of the
isotropic liquid field. According to these
authors, an intermediate compound of
presumable conmposition K7C2H302(C4H702)6
ought to form, and two 1nvar1antb, i.e.,
eutectic, E [at 546 K (273 °0), and
100x;= 85.5], and a "perekhodnaya tochka"”,
P {at 623 K (350 °C), and 100x,= 20.5],
ought to exist.

T/K

Coumponent 2, however, forus liquid
crystals, which causes the statements about
the composition of the intermediate
compound  and the occurrence of the
invariant P to become inconsistent, as

explained below. Sokolov and Pochtakova“s E
fusion temperature [677 K (404 °C)), and ;

solid state transitifon at 618 K (345 °C; 0 50 100x, 100
quoted from Ref. 2) should be identified KC‘H702 KC2H302

with the clearing and fusion temperatures
of component 2, respectively.

More recently, Prisyazhnyi et al. (Ref. 3) - to vhom Ref. 1 seems to be wunknown =
carried out a derivatographical re-investigation of the system, which allowed them to
draw the lower boundaries of both the isotropic liquid, and the liquid crystal field.
Their clearing [TC £(2)= 676 K (403 °¢)] and fusion [Ty (1)= 575 K (302 °¢);
Tfus(2)= 623 K (350 °C)] temperatures substantially agree uith the corresponding values
from Table 1 of the Preface (677.3+0.5; 578.7+0.5, and 626.1+0.7 K, respectively).
Prisyazhnyl et al.”s, and Sokolov and Pochtakova®s results (filled and empty circles,
respectively) are compared in the figure (IL: isotropic liquid; LC: liquid crystals), an
inspection of which allows one to remark that: (1) the correct composition of the
intermediate compound ought to be KS(C2H302)2(C4H702)3 (Ref. 3) and not
K7CZH302(CQH702)6 (Ref. 1); (i1) point P mentioned in Ref. 1 cannot be an invariant, but
corresponds merely to an inflection (on the origin of which, howvever, muno sure
explanation can be offered by the evaluator) of the pertinent curve; and (ii1) bhesides
the eutectic, E, two more invariants exist, 1i.e., an li; point, and an 1" point. The
abscissa of the latter being known only approximately, it can be hardly decided if this
M” point is actually of the H'E or of the M"p type: In the former case, the complete
phase diagram should be similar to Scheme D.l of the Preface; in the latter case, to
Scheme D.3.

The two-phase region pertinent to the liquid crystal - isotropic liquid equilibria might
be so narrow as to have prevented Prisyazhnyi et al. to observe two distinct sets of
points in this region, whereas the lack of information about eutectic fusion in the
different samples submitted to derivatographical analysis remains rather surprising.

Finally, the following two points require attentiom.

(1) In Ref. 1 solid state transitious of component 1 are quoted from Ref. 2 as occurring
at 428 and 331 K (155 and 58 °C, respectively), whereas mention Is made in Preface
(Table 1) of a single transition at 422.240.5 K.

(i1) Again in Ref. 1 (and from the same source), two more transformation temperatures,
i.e., 553 and 463 X, respectively, are quoted for component 2 which lie each halfway
between the two pairs of solid state transition temperatures (i.e., 562.2+0.6 and
540.8+1.1 K, and 467.2+0.5 and 461.4+1.0 X, respectively) also reported in Table 1 of
the Preface. -

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.; Zh. Obshch. Khim. 1960, 30, 1401-1405 (*); Russ. J.
Gen. Chem. (Engl. Transl.) 1960, 30, 1429-1433.

(2) Sokolov, N.M.; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya, T.A.; Zh. Neorg. Khim. 1983, 28, 253-255;
Russ. J. Inorg. Chem. (Engl. Transl.) 1983, 28, 140-141 (*).
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COMPONENTS :
ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium acetate);

KCyH4093 [127-08-2] Sokolov, N.M.; Pochtakova, E.I.

(2) Potassium butanoate (potassium Zh. Obshch. Khim. 1960, 30, 1401-1405 (*);
butyrate); Russ. J. Gen. Chem. (Engl. Tramsl.) 1960,
KC,H70,; [589-39-9] 30, 1429-1433.

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x%; t/°C  T/R®  100x,
404 677 0 321 59 45
386 659 10 319 592 50
377 650 15 311 584 60
355 628 20 288 561 77.5
350 623 20.5 278 551 82.5
347 620 22.5 273 546 85.5
344 617 25 278 551 87.5
338 611 30 284 557 90
326 599 40 301 574 100

8 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 273 °C and 100x;= 85.5 (authors).
0 50 100x, 100
KC‘H702 KC2H302

Characteristic point, P (perekhodnaya tochka in the original text; see the Introduction)
at 350 °C and 100x;)= 20.5 (authors).

Intermediate compound(s):

K4CyH40,9(C4H702)¢ (presumable composition; authors) incongruently melting.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1l: "chemically pure" material
recrystallized; it undergoes phase
:;ansitions at t,..(1)/%c= 58, 155 (Ref.

Component 2: prepared by reacting KHCO4
with n-butanoic acid, and recrystallized
from n-butanol (Ref. 2, where, however,
carbonate Iinstead of hydrogen carbonate was
employed; compiler); 1t undergoes phase
transitions at t,..(2)/°C= 190, 285, 345
(Ref. 1).

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Sokolov, N.M.

Zh. Obgshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS::

(1) Potassium ethanoate (potassium acetate);
KCyHg0,; [127-08-2]

(2) Potassium butanocate (potassium
butyrate);
KC,H70,; [589-39-9]

ORIGINAL MEASUREMENTS:

Prisyazhnyi, V.D.; Mirnyi, V.N.;
Mirnaya, T.A.
Zh. Neorg. Khim. 1983, 28, 253-255; Russ.

J. Inorg. Chem. (Engl. Transl.) 1983, 28,
140-141 (*).

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure; data read with a
digitizer by the compiler on Fig. 1 of the
original paper; empty circles: 1liquid
crystal - isotropic 1liquid equilibria;
filled circles: solid - liquid erystal or
solid - isotropic liquid equilibria).

Characteristic point(s):

Invariant point, M“g, at about 310 °C and
100x1 about 25 (compiler).

Eutectic, E, at about 273 °C and 100x,
about 85 (compiler).

Invariant point, M~, at about 323 °C and
100x1 about 40 (compiler).

t/°L

Intermediate compound(s): ; E |
Ke(CoH309)5(C4H705) 1td bout ¢ S0 180k 100
k) 2(Cy 2)3 melting at abou
323 80 (%ompilel). ’ KC4H702 KC2H302
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
The heating and cooling traces were | Not stated.
recorded in an atmosphere of purified argon | Component 1: tfus(l)/°C about 302
with an 0D-102 derivatograph (MOM, Hungary) (compiler).
working at a rate of 6-8 K min™", and using | Component  2: tey (2)/°C  about  350;
A1203 as the reference material. tclr(Z)/°C about 405 ?compiler).
Temperatures were measured with a Pt/Pt-Rh
thermocouple. A hot-stage Amplival
polarizing wmicroscope was employed to
detect the transformation points from the
liquid crystalline 1into the 1isotropic
liquid phase.
ESTIMATED ERROR:
Temperature: accuracy not evaluable
(compiler).

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate); | Schiraldi, A.,
KCyH30,; [127-08-2] Dipartimento di Chimica Fisica,
(2) Potassium iso.butanoate (potassium Universita” di Pavia (ITALY).
iso.butyrate);

Ki.C4H;0,; [19455-20-0]

CRITICAL EVALUATION:

This system was studied only by Sokolov and Pochtakova (Ref. 1) who claimed the
existence of: (1) a eutectic, E;, at 564 K (291 °C) and 100x;= 86.5; (ii) a eutectic,
Ep, at 567 K (294 °C) and 100xy= 32; and (1i1i) an intermediate compound,
Ks(C2H302)3(ioCAH702)2, congruently melting at 578 K (305 OC).

Component 2, however, forms 1liquid crystals. Therefore the temperature of 633 K
(360 °C) given in Ref. 1 should be identified with the clearing (and not the fusion)
temperature of this component, and compared with the T, ;,.(2) value (625.6+0.8 K)
reported in Preface, Table 2.

For the same component, three more phase transition temperatures are quoted in Ref. 1
from Ref. 2, i.e., 621, 546, and 48l K, the second of which can be reasonably identified
with the fusion temperature [Tg,q(2)= 553.940.5 K] listed in Table 2 of the Preface.
Consequently: (i) the transition temperature at 621 K (if actually existing) might
correspond to some kind of transformation (undetected by DSC, see Table 2) within the
liquid crystal field; and (ii) only the transition at 481 K should correspond to a solid
state transformation, although the latter figure 1s almost 60 K higher than the single
Tprs(2) value (42443 K) listed in Preface, Table 2.

The fusion temperature of component 1, T ug(l)= 574 X (301 °C; Ref. 1), and the
transition temperature [428 K (155 °C; quotes in Ref. 1 from Ref. 2)] satisfactorily
correspond with the values listed in Table 1 of the Preface (578.740.5 K, and
422.2+0.5 K, respectively), whereas the other solid-solid transition quoted by the
authors from Ref. 2 as occurring at 331 K (58 °C) has no correspondence in Table 1.

In conclusion, the phase diagram ought to be similar to that shown in Scheme D.1l of the
Preface. Accordingly, the eutectic E; should actually be an M“p point. The existence of
the 1intermediate compound K5(62H302)3(1.C4ﬂ702)2 seems reasonably supported by the
available data.

REFERENCES:

(1) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1960, 30, 1405-1410 (*); Russ. J. Gen. Chem. (Engl. Tranmsl.)
1960, 30, 1433-1437.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956,




158

Systems with Common Cation

COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
KC2H302; [127-08-2]

(2) Potassium iso.butancate (potassium
iso.butyrate);
Ki.C,H404; [19455-20-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1960, 30, 1405-1410 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1433-=1437.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°Cc  T/R®  100x; t/°C  T/k®  100x;
360 633 0 304 577 50
352 625 5 304 577 55
343 616 10 305 578 60
320 593 20 302 575 70
310 583 25 298 571 75
304 577 27.5 294 567 85
298 571 30 291 564 86.5
294 567 32 293 566 87.5
296 569 32.5 294 567 90
297 570 35 298 571 95
301 574 40 301 574 100

3 T/K values calculated by the compiler.

Characteristic point(s):

Intermediate compound(s):

Eutectic, E,, at 294 °C and 100x;= 32 (authors).

300

2734

Eutectic, By, at 291 °C and 100x;= 86.5 (authors). 0 S0

100, 100

KI.C‘H7O2 KC2H302

K5(CZH302)3(1.C4H702)2 (probable composition) congruently melting at 305 °c.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1l: “chemically pure” material
recrystallized.

Component 2: prepared from commercial
"pure" grade iso.butanoic acid, distilled
before use, and potassium “"chemically pure”
hydrogen carbonate (Ref. 1); then

recrystallized from n-butanol.

Component 1 undergoes phase transitions at
tp,.g(1)}/9C= 58, 155 (Ref. 2). Component 2
unsergoes phase transitions at

t, .o(2)/9C= 208, 273, 348 (Ref. 2).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:
(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) sokolov, N.M. -
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(this is Ref. 6 1in the original paper,
and not Ref. 5 as erroneously quoted in
the text; compiler).
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COL{PONENTS: EVALUATOR:
(1) Potassium ethanocate (potassium acetate); | Schiraldi, A.,
KCyH405; [127-08~2] Dipartimento di Chimica Fisica,
(2) Potassium pentanoate (potassium Universita” di Pavia (ITALY).
valerate);

KCgHg0y; [19455-21-1]

CRITICAL EVALUATION:

This system was studied only by Pochtakova (Ref. 1) who claimed the existence of: (1) a
eutectic point at 553 K (280 °C) and 100xy= 12.5; (11) a "perekhodnaya tochka” (likely a
peritectic) at 607 K (334 °C) and 100x,= 52.5; and (ii1) an incongruently melting
intermediate compound, K5(02H302)2(C5H902§3.

Component 2, however, forms liquid crystals. Therefore, Pochtakova”s fusion temperature,
Te,s(2)= 717 K (444 °C), should be identified with the clearing temperature, the
corresponding value from Table 1 of the Preface being 71642 K. The phase transition
quoted by the author from Ref. 2 as occurring in the same compoment at 580 K (307 °C;
Ref. 2) can be reasonably identified with the actual fusion temperature, the value from
Preface, Table 1 being Tg,.(2)= 586.640.7 K. No mention 1s made of further
transformations, although Table 1 reports a solid state transition at 399.54+0.9 K.

Among the phase transition temperatures mentioned by Pochtakova for component 1, the
fusion at 575 K (302 °C; Ref. 1), and the solid state transition at 428 K (155 °C;
quoted from Ref. 2), can be satisfactorily identified with the corresponding values of
Table 1 of the Preface, viz., 578.74+0.5 K and 422.2+0.5 K, respectively. On the
contrary, the lower solid-solid transition quoted from Ref. 2 as occurring at 331 K
(58 °C) has no correspondence in Table 1.

In conclusion, 1t can be asserted that in Pochtakova”s phase diagram the branch whose
ends are Tclr(z) and point P 1is relevant to isotropic 1liquid - liquid crystal
equilibria, whereas it is hard to decide, on the basis of the available data, whether or
not an intermediate compound is formed.

The existence of the intermediate compound might be argued from analogy with the
topology of the binary potassium ethanoate -potassium iso.butanoate (Ref. 3) where
evidence was obtained for the formation of a 3:2 compound. Accordingly, the phase
diagram might be similar to Scheme D.3 of the Preface with an !11°_ point at about 588 K
(315 °C) and 100x, about 40. 1In this case, Pochtakova“s P point should be a mere
inflection in the relevant branch.

Conversely, 1if the existence of the compound is not accepted, the phase diagram might be
interpreted with reference to Scheme B.2.
REFERENCES:

(1) Pochtakova, E.I.
Zh. Obghch. Khim. 1966, 36, 3-8.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1960, 30, 1405-1410 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1433-1437.

MAMA~—-G
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
KCHH40,; [127-08-2]
273Y2
(2) Potassium pentanoate (potassium
valerate);
KCSHQOZ; [19455-21-1])

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Obshch. Khim. 1966, 36, 3-8.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x, t/°c  T/K®  100x,
302 575 0 320 593 45
288 561 5 325 598 47.5
283 556 10 330 603 50
280 553 12.5 334 607 52.5
286 559 15 345 618 55
290 563 17.5 355 628 57.5
295 568 20 3646 637 60
302 575 25 381 654 65
308 581 30 409 682 75
313 586 35 418 691 80
315  sgs 40 426 699 85
318 591 42.5 444 717 100

8 T/K values calculated by the compiler.
415 in the original table (compiler).

t/°C

i

Characteristi int(s) b} S0 100x, 100
aracteristic point(s):
KC2H302 KCSHQO2

Eutectic, E, at 280 °C and 100x,= 12.5 (author).
Characteristic point, P (perekhodnaya tochka in the original text; see  the
Introduction), at 334 °C and 100x,= 52.5 (author).
Intermediate compound(s):
K5(C2H302)2(CSH902)3 (probable couposition), incongruently melting.

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: “chemically pure” material.

Component 2: prepared from m-pentanoic acid
and hydrogen carbonate (Ref. 1, where,
however, carbonate 1instead of hydrogen
carbonate was employed).

Component 1 undergoes phase transitions at
trrg(1)/9C= 58, 155 (Ref. 2).

Component 2 undergoes a phase transition at
t.c(2)/9C= 307 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate); | Schiraldi, A.,
KCyH}30,; [127-08- 2] Dipartimento di Chimica Fisica,
(2) Potassium iso.pentanocate (potassium Universita” di Pavia (ITALY).
iso.valerate);

CRITICAL EVALUATION:

This system was studied only by Pochtakova (Ref. 1), who claimed the existence of: (1) a
eutectic, E, at 542 K (269 °C) and 100xy= 50; (ii) a peritectic, P, at 543 K (270 °C)
and 100xy= 18.5; and (iii) an incongruently melting compound, of probable composition

Kg(CyH305)71.C5Hg0, -

Component 2, however, forms 1liquid crystals. Therefore the fusion temperature,
Te,g(2)= 669 K (396 OCc) reported by the author should be identified with the clearing
temperature, the corresponding value from Preface, Table 2 being 679+2 K. No mention is
made by the author of the actual fusion which occurs at 53143 K according to Table 2:
the latter figure is supported by the trend of the thermomagnetical curves plotted by
Duruz and Ubbelohde (Ref. 2).

As for the other phase transitions quoted by Pochtakova from Ref. 3 at 327 and 618 K
(54 and 345 °C, respectively), no identification is possible with the findings by other
investigators, inasmuch as: (1) no transformation is reported in Table 2 as occurring
below Tg, . (2)= 53143 K; and (i11) no transformation is reported in Table 2 or in Ref. 2
as occurring within the field of existence of the mesomorphic liquid. It 1s a bit
puzzling the fact that for potassium iso.pentanoate Dmitrevskaya and Sokolov (Ref. 4)
quote from Ref. 3 (unavailable to the evaluator) transitions at 618, 493, and 473 K
(ignoring that quoted by Pochtakova at 327 K), and Pochtakova quotes from the same
source transitions at 618 and 327 K (ignoring those quoted by Dmitrevskaya and Sokolov
at 493 and 473 K).

Component 1, as quoted in Ref. 1 from Ref. 3, undergoes phase transitions at 331 and
428 K (58 and 155 °C, respectively), the latter figure being in reasonable agreement
with the T° .. value (422.2+0.5 K) from Table 1 of the Preface.

The available data do not seem sufficient to prove unambiguously the existence of any
intermediate compound. Should it exist, the phase relations at 50 < 1001@ < 100 could be
reasonably interpreted with reference to Scheme D.l: Pochtakova“s eutectic could be
actually an M°p point, and a further invariant of the Mg type should exist.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

(2) Duruz, J.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1975, A 342, 39-49,

(3) Sokolov, N.M.
Tezlsy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1967, 37, 2160-2166; Russ. J. Gen. Chenm. (Engl. Transl.) 1967,
37, 2050-2054.
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COMPONENTS

(1) Potassium ethanoate (potassium acetate);
KCoH,0,; [127-08- 2]
253V2
(2) Potassium 1iso.pentanoate
iso.valerate);

(potassium

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:
The results are reported only in graphical
form (see figure).

Characteristic point(s):

Eutectlc, E, at 269 °C and 100x,= 50.0.
Peritectic, P (perekhodnaya tochka in the
original text; see the Introduction), at
270 °C and 100x,= 18.5.

Intermediate compound(s):

K8(C2H302)71.CSH902 (probable composition).

o 306
3
302¢
P E
0 100X, 100
KC2H 30, Ki.CstigOy

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1:
Component 2:

“chemically pure” material.

prepared from commercial
iso.pentanoic acid (distilled twice before
use) and “chemically pure” hydrogen
carbonate (Ref. 1).

Component 1 undergoes phase transitions at

t,.s(1)/9C= 58, 155 (Ref. 2) and melts at
te,s(1)/9C= 302.
Component 2 undergoes phase transitions at

54,
396.

ttrs(z)/°c= 345 (Ref. 2) and melts at

tfus(z)/oc'

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: EVALUATOR:

(1) Potassium ethanoate (potassium acetate); | Schiraldi, A.,
KCoH405; [127-08-2] Dipartimento di Chimica Fisica,
(2) Potassium hexanoate (potassium caproate);| Universita” di Pavia (ITALY).
KCgH1109; [19455-00-6]

CRITICAL EVALUATION:

This system was studied only by Pochtakova (Ref. 1) who suggested the existence of: (1)
a eutectic, E, at 560 K (287 °C), and 100xy= 11.0; (ii) a "perekhodnaya tochka” (likely
a peritectic) at 592 K (319 °C) and 100x,= 39.0; and (11i) an incongruently melting
intermediate compound, K5(02H302)3(C6H1102§2.

Component 2, however, forms 1liquid crystals. Therefore the fusion temperature,
Ty s(2)= 717.7 K (444.5 °C; Ref. 1), should be identified with the clearing temperature,
tﬁe corresponding value from Preface, Table 1 being 725.8+0.8 K. For the same component,
the phase transition quoted in Ref. 1 from Ref. 2 as occurring at 575 K (302 °C) can
be idigtified with the actual fusion temperature, Tfus(Z)- 381.7+0.5 K (Preface,
Table .

Concerning component 1, fusion occurs at 574 K (301 °C; Ref. 1), and solid state
transitions occur at 428 K (155 °C; Ref. 2), and 331 K (58 °C; Ref. 2). Only the former
two values, however, find a direct identification with data listed in Table 1 of the
Preface, 1.e., 578.7+0.5 K and 422.2+0.5 K, respectively.

In conclusion, it can be asserted that in Pochtakova“s phase diagram the branch whose
ends are T,1,.(2) and point P {s relevant to isotropic 1liquid - liquid crystal
equilibria, whereas it is hard to decide, on the basis of the available data, whether or
not an intermediate compound is formed.

The existence of the intermediate compound might be argued from analogy with the
topology of the binary potassium ethanoate -potassium iso.butancate (Ref. 3) where
evidence was obtained for the formation of a 3:2 compound. Accordingly, the phase
diagram might be similar to Scheme D.3 of the Preface. In this case, Pochtakova®s P
point should be a mere inflection in the relevant branch.

Conversely, if the existence of the compound is not accepted, the phase diagram might be
interpreted with reference to Scheme B.2.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1959, 29, 3183-3189 (*); Russ. J. Gen. Chem. (Engl.
Transl.) 1959, 29, 3149-3154.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1960, 30, 1405~1410 (*); Russ. J. Gen. Chen. (Engl.
Transl.) 1960, 30, 1433-1437.
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
(2) Potassium hexanoate
caproate);
KCgHy 1053 [19455-00-6]

(potassium

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.

Zh. Obshch. Khim. 1959, 29, 3183-3189 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1959,
29, 3149-3154.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

Eutectic, E, at 287 °C and 100xy= 11.0
(author).

Characteristic point, P (perekhodnaya
tochka in the original text; see the
Introduction), at 319 9C and 100x,= 39.0.

Intermediate compound(s):

444.5

o

=

301
P
E
o] 100X, ’ 100
K CaH302 KCgH1 02

KS(C2H302)3(C6H1102)2 (approximate composition), incongruently melting.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure” KC,H30,, and KCgH;p;0,
prepared by reacting cho3 with n-hexanoic
acid (Ref. 1).

Component 1 undergoes phase transitions at
t.s(1)/9C= 58, 155 (Ref. 2).

Component 2 undergoes a phase transition at
ttrs(z)/OC' 302 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium acetate);| I1°yasov, I.I.; Bergman, A.G.
KCyH40,; [127-08-2] Zh. Obshch. Khim. 1960, 30, 355-358.

(2) Potassium chloride;
KC1l; [7447-40~7]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K2 100x,

t/°C

306 579

305 578

304 577

295 568 1
300 573 1
328 601 1
366D 639 1 350+~ -
383¢ 656 1

8 T/K values calculated by the compiler.
Erroneously reported as 266 in Table 1 of
the original paper (compiler).
Erroneously reported as 283 in Table 1l of ¢
the original paper (compiler). 300 F

Characteristic point(s): E

Eutectic, E, at 293 °C and 100xp= 10.5 (authors). 0 10 100x, 20
KC2H302 KO

AUXILIARY INFORMATION

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

Visual polythermal analysis; temperatures Not stated.
measured with a Nichrome~Constantane
thermocouple and a millivoltmeter.

NOTES:

The system was investigated at
0 < 100x; < 17.5 due to thermal instability
of component 1. ESTIMATED ERROR:

Temperature: accuracy probably +2 K
See also the note relevant to the results (compiler).

obtained by Piantoni et al. (Ref. 1) on the
same system (next Table).

REFERENCES:

(1) Piantoni, G.; Leonesi, D.; Braghetti,
M.; Franzosini, P.
Ric. Sci. 1968, 38, 127-132.
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COMPONENTS :

(1) Potassium ethanoate (potassium acetate);
KCyHg0,; [127-08-2]

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

ORIGINAL MEASUREMENTS:

Piantoni, G.;
Franzosini, P.
Ric. Sci. 1968, 38, 127-132.

Leonesi, D.; Braghetti, M.;

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are given only in
form (see figure). The
investigated at 0 < 100x2 < 8.

graphical
system was

Characteristic point(s):
Eutectic, E, at 293.6 °C and 100x;= 93.3
(authors).

310
©
S
29 L
% X, 0.9
K C,H30, Kcl

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an

inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The dinitial

crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt resistan
ce thermometer, and counnected with a L&N
Type K-3 potentiometer.

NOTE:

Higher precision,
consistency of
Piantoni et al.

and satisfactory mutual
the results obtained by

for the three binaries
K/CyH30,, (Br,Cl,I) suggest to prefer here
the gata by these authors to those by
I1”yasov and Bergman (Ref. 2). Increasingly
positive deviation from ideality was
observed by Piantoni et al. for the
liquidus branch richer in the halide when
KCl, KBr, and KI were successively taken
into account. This 1s consistent with the
(cryometric) limiting values
[lim (AT/m2)= 17.7, 17.4, 16.0 K
m2->0

and

molality'l,
by Braghetti

respectively] previously found
et al. (Ref. 1) when the same
halides were employed as solutes in molten
potassium ethanoate (the cryometric
constant _of which 1is: K;= 18.0+0.3 K
molality *; Ref. 1).

SOURCE AND PURITY OF MATERIALS:
C. Erba RP materials, dried by heating

under vacuum (private communication by the
authors to the compiler).

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) Braghetti, M.; Leonesi, D.; Franzosini,
P.

Ric. Sci. 1968, 38, 116-118.
(2) 11°yasov. I.I.; Bergman, A.G.
Zh. Obshch. Khim. 1960, 30, 355-358.
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
KCZH302; [127-08-2]
(2) Potassium thiocyanate;

EVALUATOR

Spinolo, G.,
Dipartimento di Chimica Fisica,
Universita” di Pavia (ITALY).

KCNS; [333-20-0]

CRITICAL EVALUATION:

The binary X/C,yH40,, CNS was studied by Golubeva et al. (Ref. 1), and by Sokolov
(Ref. 2). In both papers, the visual polythermal analysis was employed to draw the
lower boundary of the isotropic liquid field.

Concerning the thermal behavior of component 1, it can be noted that a reasonable
agreement exists: (1) between the fusion temperatures from Refs. 1, 2, and that listed
in Table 1 of the Preface (578.7+0.5 K); and (ii) between Sokolov’s (Ref. 2) higher

transition temperature (428 K), and the single Tyrg(l) value (422.2+0.5 K) from Table 1.
No correspondence with Table 1 can be found for Sokolov’s lower transition (331 K). No
solid state transformation of this component is mentioned in Ref. 1.

The main features of the phase diagram given in either source exhibit rather close
similarities, as shown here:

Ref. 1 Ref. 2
us(1)/K: 579 575
Tfus(Z)/K. 449 450
Intermediate compound K3CZH302(CNS)2 K4CoH410,(CNS) o
Eutectic E; T/K: 405 410-412
Eutectic E;; 100x;: 42.5 39
Eutectic Ey; T/K: 403 408
Eutectic Ep; 100x;: . 27 22.5

It is, however, to be stressed that Sokolov”s graphical presentation of the diagram is
somevhat conflicting with the few numerical data reported in the text. Accordingly, the
evaluator 1s inclined to prefer the values listed under the heading "Ref. 1", although
regretting that no tabulation of the experimental points is supplied by the authors.

REFERENCES:

(1) Golubeva, M.S.; Aleshkina, N.N.; Bergman, A.G.
Zh. Neorg. Khim. 1959, 4, 2606-2610; Russ. J. Inorg. Chem. (Engl. Transl.) 1959,
&, 1201-1203 (*).

(2) Sokolov, N.M.

Zh. Obshch. Khim. 1966, 36, 577-582.

MAMA—G*
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COMPONENTS::

(1) Potassium ethanoate (potassium acetate);
KCoH4045; [127-08-2]

(2) Potassium thiocyanate;
KCNS; [333-20-0}

ORIGINAL MEASUREMENTS:

Golubeva, M.S.; Aleshkina, N.N.; Bergman,
A.G.
Zh. Neorg. Khim. 1959, 4, 2606-2610; Russ.

J. Inorg. Chenm.
1201-1203 (*).

(Engl. Transl.) 1959, 4,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

3086
e
N
-
176
E, E,
o 1oox; 100
Characteristic point(s): KCNS KC2H;0,
Eutectic, E;, at 132 °C and 100x;= 42.5
(authors).
Eutectic, Ep, at 130 °C and 100x;= 27
(authors).
Intermediate compound(s):
K3CZH302(CNS)2 congruently melting at 134 °C (authors).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual observation of fusion of the salt | Materials of analytical purity recrystal-
mixtures contained 1n a glass tube sur- | lized twice.
rounded by a wider tube to secure a more
uniform heating. Temperatures measured with
a Chromel~Alumel thermocouple.
ESTIMATED ERROR:
Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Sokolov, N.M.
KCoHq09; [127-08-2) Zh. Obshch. Khim. 1966, 36, 577-582.
(2) Potassium thiocyanate;
KCNS; [333-20-0]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
The results are reported only in graphical
form (see figure).
Characteristic point(s):
Eutectlc, Ej, at 137 °C (text and Fig. 1 of
the original paper) or 139 °C (Fig. 2 and
Fig. 3) and 100x;= 39 (author).
Eutectic, Ej, at 135 °C and 100x;= 22.5
(author).
Intermediate compound(s):
K4C9H40,(CNS),, congruently melting.
Q
S 302
177
E, E,
1
0 100 X, 100
KCNS KC,H;0,
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Not stated.
Component 1 melts at :fus(l)/°c- 302 and
NOTE: undergoes phase transitions at
tepg(1)/9C= 58, 155 (Ref. 1).
Curve 1 of Fig. 1 of the original paper, | Component 2 melts at tfus(2)/°C= 177 and
which 1s reproduced 1in the figure, 1s | undergoes a phase transition at
somewhat unsatisfactory inasmuch E, seems ttrs(z)/oc' 143 (Ref. 2).
higher than E; (compiler).
ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES :
(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Vrzhesnevskij, I.B.
Zh. Russk. Fiz.-Khim. Obghch. 1911, 43,
1368.
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
KCyH30,; [127-08-2]

(2) Potassium iodide
KI; [7681-11-0]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Erlykov, A.M.
Nauch. Dokl. Vysshei Shkoly, Khim. i Khim.
Tekhnol. 1958, No. 3, 413-416.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

100 Z_lOOxl > 70.8.

See also the Note relevant to the results
obtained by Piantoni et al. (Ref. 1) on the
same system (next Table).

t/°C  T/K®  100x;
310.5 583.5 100 o '
305 578 97.0 N
296 569 94.9
295 568 93.3
293 566 90.0
290 563 87.2
287 560 86.0 3200
286 559 85.0
282 555 83.5
277 550 82.0
282 555 81.3
314 587 76.4
350 623 70.8
a 280 -
T/K values calculated by the compiler.
Characteristic point(s): L
80 80 100x, 100
Eutectic, E, at 277 °C and 100x;= 82.0. Kl KC2H302
AUXILTARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Not stated.
Component 1 undergoes a phase transition at
NOTE: tepg(1)/°C= 296.
Component 2 melts at tg,.(2)/°C= 683.
The system was investigated at

ESTIMATED ERROR:

Temperature: accuracy  probably 42 K
(compiler).
REFERENCES:
(1) Piantoni, G.; Leonesi, D.; Braghetti,

M.; Franzosini, P.
Ric. Sci. 1968, 38, 127-132.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:

(1) Potassium ethanoate (potassium acetate); | Piantoni, G.; Leonesi, D.; Braghetti, M.;
KCyH305; [127-08-2] Franzosini, P.

(2) Potassium iodide; Ric. Sci. 1968, 38, 127-132.

KI; [7681-11-0]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

The results are given only in graphical

form (see figure).

The system was Investigated only at

0 < 100x; < 20. 300

t°Cc

280

KCoH,0; 't
Characteristic point(s):
Eutectic, E, at 276.5 °C and 100x;= 8l.4 (authors).

NOTE:
Higher precision, and satisfactory mutual consistency of the results obtained by Pianto
ni et al. for the three binaries K/CZH302, (Br,Cl1,I) suggest to prefer here the data by
these authors to those by Diogenov and Erlykov (Ref. 2), whose solid state transition of
component 1 at 569 K, moreover, was not confirmed in more recent literature (Ref. 3).
Increasingly positive deviation from ideality was observed by Piantoni et al. for the
liquidus branch richer in the halide when KCl, KBr, and KI were successlvely taken into
account. This is coherent with the (cryometric) limiting values [lim (AT/m2)= 17.7,

m, -+ 0
17.4, and 16.0 X molality'l, respectively] previously found by Braghetti et al. (Ref. 1)
when the same halides were employed as solutes in molten potassium ethanocate (whose
cryometric constant is: Ky= 18.040.3 K molality—l; Ref. 1).

AUXILIARY INFORMATION

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

A Pyrex device, suitable for work under an | C. Erba RP materials, dried by heating
inert atmosphere, and allowing one to ob under vacuum (private communication by the
serve the system visually, was employed | authors to the compiler).

(for detalls, see Ref. 1). The initial

crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked ESTIMATED ERROR:
by comparison with a certified Pt resistan
ce thermometer, and connected with a L&N | Temperature: accuracy probably +0.1 K.
Type K-3 potentiometer.

REFERENCES :

(1) Braghetti, M.; Leonesi, D.; Franzosini,
P,
Ric. Sci. 1968, 38, 116-118.

(2) Diogenov, G.G.; Erlykov, A.M.
Nauch. Dokl. Vysshei Shkoly, Khim. i
Khim. Tekhnol. 1958, No. 3, 413-416.

(3) Sanesi, M.; Cingolani, A.; Tonelli,
P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic
and Transport Properties of Organic
Salts, IUPAC Chemical Data Series
No. 28 (Franzosini, P.; Sanesi, M.;
Editors), Pergamon Press, Oxford,
1980, 29-115.
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate);| Spinolo, G.,

KCyH3053 [127-08-2]} Dipartimento di Chimica Fisica,
(2) Potassum nitrite; Universita” di Pavia (ITALY).

KNO,; [7758-09-0]

CRITICAL EVALUATION:

This binary was studied by Bergman and Evdokimova (Ref. 1), and by Sokolov and Minich
(Ref. 2): in both papers, the visual polythermal analysis was employed to draw the lower
boundary of the isotropic liquid field.

Concerning the thermal behavior of component 1, 1t can be noted that a reasonable
agreement exists: (1) between the fusion temperature (575 K) from Refs. 1, 2, and that
listed in Table 1 of the Preface (578.740.5 K); and (ii) between Sokolov and Minich”s
(Ref. 2) higher transition temperature (428 K), and the single Ttrs(l) value
(422.240.5 K) from Table 1. No correspondence with Table 1 can be found for Sokolov and
Minich”s lower transition (331 K). No solid state transformation of this component 1is
mentioned in Ref. 1.

The experimental points from both papers exhibit rather similar trends; a discrepancy,
however, exists about interpretation of the results. Indeed, 1in Sokolov and Minich”s
opinion (Ref. 2), the system ought to be characterized by a eutectic and a peritectic,
and accordingly by the presence of an incongruently melting intermediate compound.
Conversely, 1in Bergman and Evdokimova”s opinion (Ref. 1), the system shows a single
invariant, 41i.e., a eutectic at 573 K and 100x,= 50. It 1s worth mentioning that, in the
evaluator”s opinion, the existence of a third %intermediate) branch of the liquidus -~ if
any - might be supported rather by the experimental data from Ref. 1 than by those from
Ref. 2. Moreover, the composition of the intermediate compound suggested in Ref. 2 is
not compatible with Sokolov and Minich”s experimental values.

In conlusion, the evaluator 1s inclined to think that the actual existence of an
intermediate compound is poorly supported by the available data, and therefore to prefer
the picture of the system drawn in Ref. 1.

REFERENCES:

(1) Bergman, A.G.; Evdokimova, K.A.
Izv. Sektora Fiz.-Khim. Anal., Inst. Obshchel i Neorg. Khim. Akad. Nauk SSSR 1956,
27, 296-314.

(2) Sokolov, N.M.; Minich, M.A.
Zh. Neorg. Khim. 1961, 6, 2558-2562 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295,
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate);| Bergman, A.G.; Evdokimova, K.A.
KCoH40,; [127-08-2] Izv. Sektora Fiz.-Khim. Anal., Inst.
(2) Potassum nitrite; Obghchei i Neorg. Khim. Akad. Nauk SSSR 1956,
KNO,; [7758-09-0] 27, 296314,
VARIABLES: PREPARED BY:
Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x, 9 '
N
302 575 0
294 567 4.0
288 561 8.4 280 .
278 551 13.0
273 546 17.8
264 537 22.6
258 531 27.3
240 513 36.1
227 500 40.3
218 491 44.3 230} .
208 481 47.9
206 479 51.2
2062 479 54.4
2080 481 57.3
252 525 60.1 E
264 537 62.5 L
282 555 65.8 a 40 100x, 80
300 573 70.0 KczHaoz KN02

& /K values calculated by the compiler.
Point not considered in Fig. 2 of the original paper in order to draw the fusibility
curve (compiler)

Characteristic point(s):
Eutectic, E, at 200 °C and 100xy= 50 (authors).

Note - The system was investigated at 0 < 100x, < 70.

AUXILIARY INFORMATION

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

Visual polythermal analysis: the tempe- | Source not stated.

ratures of initial crystallization were | Component 2: tfus(Z)/°C- 440.
measured with a Nichrome-Constantane ther=-
mocouple and a 17 mV full-scale milli-
voltmeter.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Sokolov, N.M.; Minich, M.A.
KCyH409; [127-08-2] Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
(2) Potassium nitrite; Russ. J. Inorg. Chem. (Engl. Tramsl.) 1961,
KNO5; [7758-09-0] 6, 1293-1295.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.

EXPERIMENTAL VALUES:

w
t/°c  T/k®  100x, t/°¢  T/K*  100x, P
302 575 0 221 494 55
295 568 5 245 518 60
287 560 10 271 544 65
276 549 15 292 565 70 350
265 538 20 315 588 75
252 525 25 339 612 80
245 518 30 360 633 85
233 506 35 381 654 90
220 493 40 408 681 95
208 481 45 436 709 100
210 483 50 250
2 T/K values calculated by the compiler.
E P
Characteristic point(s): .
Eutectic, E, at 208 °C and 100x,= 45 (compiler). 0 S0 100x, 100
Peritectic, P, at 210 °C and 100xy= 52 (compiler). KC,zHaO2 KNO2
Note - The assignement of the invariants as reported in Table 2 of the original paper,

i.e., E at 210 °C and 100x2= 45, and P at 208 °C and 100x2= 52, 1s nonsensical and not
compatible with the experimental values (compiler).

Intermediate compound(s):

K202H302N02 (tentative composition; authors) incongruently melting (the tentative compo
sition by the authors is not compatible with the above assignement of the invariants;
compiler).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1l: commercial "chemically pure”
material recrystallized from water; it
undergoes phase transitions at

Cepg(1)/°C= 58, 155 (Ref. 1).

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
te,o(2)/°C= 436 after three recrystalliza

tions; it undergoes a phase transition at
topg(2)/%C= 45 (Ref. 2).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS: EVALUATOR:
(1) Potassium ethanoate (potassium acetate);| Spinolo, G.,
KCyH309; [127-08-2] Dipartimento di Chimica Fisica,
(2) Potassium nitrate; Universita” di Pavia (ITALY).

KNOg; [7757-79-1]

CRITICAL EVALUATION:

This binary was studied by Bergman and
Evdokimova  (Ref. 1), Diogenov et al.
(Ref. 2), Gimel“shtein (Ref. 3), and
Diogenov and Chumakova (Ref. 4). In Ref. 3, T
the automatic record of the heating curves
with a DTA device allowed the author to
gain a complete picture of the phase
diagram in the superambient region, whereas
in Refs. 1, 2, and 4 the visual polythermal 550+ -
analysis was employed to draw merely the
lower boundary of the 1sotropic 1liquid
field.

A

Concerning  component 1, the fusion

temperatures from Refs. 1-4 (575, 583, 586,

and 575 K, respectively) fluctuate (rather 450
widely) around the Tg, (1) value

(578.740.5 K) listed in Preface, Table 1. r—
Moreover, a reasonable agreement exists
between the (single) solid state transition *—0 8
temperature reported in Ref. 3 and Table 1
(428 K and  422.2+40.5 K, respectively),
whereas, in the evaluator”s opinion, poor 0 S0 100’} 100
reliability 1is to be attached to Diogenov KC2H302 KNOa
et al.”s (Ref. 2) assertion that a

transition occurs at 565 K, because no

support to it 1s provided by the findings

of any author forelgn to Diogenov”s group

(Ref. 5).

The main features of the phase diagram reported in Refs. 1~4 appear to be rather simi-
lar, so that the following points can be taken as unambiguously stated: (i) a 1l:1
intermediate compound is formed; (i1) it melts congruently, and, accordingly, two eutec—
tics separate its crystallization branches from those relevant to the pure components;
and (ii1i) a failr agreement exists among the coordinates of the invariants provided by
Refs. 1, 3, and 4 (see below), whereas the temperature values from Ref. 2 appear to be
systematically too low.

Ref. 1 Ref. 2 Ref. 3 Ref. 4

Eutectic E;; T/K: 507 493 507 507
Eutectic E;; 100x,: 36 39 35.5 35
Eutectic Ep; T/K: 495 485 497 497
Eutectic Ej; 100x,: 61.5 61 62.5 62
Int. comp.; Tfus%K: 511 502 511 511

A direct comparison of the visual polythermal (empty circles) and derivatographical
(filled circles) data from Refs. 1 and 3, respectively, is made in the figure.

REFERENCES:

(1) Bergman, A.G.; Evdokimova, K.A.; Iz. Sektora Fiz.-Khim. Anal., Inst. Obshchei i
Neorg. Khim. Akad. Nauk SSSR 1956, 27, 296-314.

(2) Diogenov, G.G.; Nurminskii, N.N.; Gimel“shtein, V.G.; Zh. Neorg. Khim. 1957, 2,
1596-1600 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1957, 2(7), 237-245.

(3) Gimel“shtein, V.G.; Tr. Irkutsk. Politekh. Inst. 1971, No. 66, 80-100.

(4) Diogenov, G.G.; Chumakova, V.P.
Fiz.-Khim. Issled. Rasplavov Solei, Irkutsk, 1975, 7-12,

(5) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.
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ESTIMATED ERROR:

Temperature: accuracy probably +2 K

(compiler).

COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Bergman, A.G.; Evdokimova, K.A.
KCoH305; [127-08-2]} Iz. Sektora Fiz.~kKhim. Anal., Inst.
(2) Potassium nitrate; Obshchei 1 Neorg. Khim. Akad. Nauk SSSR
KNOg; [7757-79-1] 1956, 27, 296-314.
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
L
U
t/°¢c  T/k® 100x, T/°C  T/K? 100x, <
-+~
302 575 0 233 506 52.7
298 571 2.0 227 500 58.5 38
294 567 4,0 232 505 64.2 )
292 565 6.4 246 519 68.5 300 ]
286 559 9.0 260 533 72.9
282 555 11.7 272 545 76.0
278 551 14.6 285 558 80.7
272 545 17.5 295 568 83.9
267 540 20.5 304 577 87.5
262 535 23,5 310 583  89.1 250 - .
254 527 26.5 313 586 90.2
248 521 29.6 318> 591 91.9 E,
241 514 32.8 326 599 94.8
235 508 36.1 3294 602 97.0 E2
235 508 39.8 335 608 98.8 )
236 509 43.6 337 610 100
KC2H302 KNO3
2 T/K values calculated by the compiler.
Erroneously reported as 218 in table 5 of the original paper (compiler).
€ Erroneously reported as 226 in table 5 of the original paper (compiler).
Erroneously reported as 229 in table 5 of the original paper (compiler).
Characteristic point(s):
Eutectic, E;, at 234 °C and 100x;= 64 (authors).
Eutectic, Ep, at 222 °C and 100xy= 61.5 (authors).
Intermediate compound(s):
K202H302NO3, congruently melting at 238 °C (authors).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis: the| Source not stated. Component 2: 1in the
temperatures of initial crystallization| temperature field of interest it undergoes
were measured with a Nichrome-Constantane| a phase transition at ttrs(Z)/°C= 316-318
thermocouple and a 17 @mV  full-scale| (Ref. 1).
millivoltmeter.
REFERENCES:

(1) Bergman, A.G.; Berul”, S.I.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate);| Diogenov, G.G.; Nurminskii, N.N.;

(2) Potassium nitrate;

Gimel“shtein, V.G.

Zh. Neorg. Khim. 1957, 2, 1596-1600 (*);

KNOg; [7757=79~1} Russ. J. Inorg. Chem. (Engl. Tramsl.) 1957,
2(7), 237-245.,

VARTABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°c  T/k® 100x, t/°C  T/K® 100x,
310 583 0 225 498 54.5 U]
303 576 3 223 496 35.5 $
292 565 6 220 493 57.5
288 561 8.5 217 490 59
276 549 15 216 489 62.5
264 537 22 221 494 65 300
250 523 28 235 508 70 202k
245 518 31 250 523 74
242 515 32 265 538 77.5
238 511 33.5 291 564 84.5
230 503 36 301 574 87.5
225 498 37.5 307 580 89 250
220 493 39 311 584 91
225 498 41.5 318 591 93
228 501 44 332 605 98
228 501 49.5 337 610 100
228 501 51
2 T/R values calculated by the compiler. 0 50 100x, 100

Characteristic point(s):

KC2H302 KNO3

Eutectic, E;, at 220 °C and 100x;= 61 (authors).
Eutectic, Ej, at 212 °C and 100x,= 61 (authors).

Intermediate compound(s):

KoCyH30oN03, congruently melting at 229 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Source not stated. Component 1 undergoes a

phase transition at t . (1)/°C= 292.

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

2 K

REFERENCES:
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COMPONENTS:

(1) Potassium ethanoate (potassium acetate);
KCyH40,; [127-08-2]

(2) Potassium nitrate;
KNOq4; [7757-79-1]

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.
Tr. Irkutsk. Politekh. Inst. 1971, No. 66,
80-100.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/R?  100x, t/°c T/k®  100x,
312 585 0 132 405 55.0
155 428 0 245 518 70.0
276 549 15.0 225 498 70.0
235 508 15.0 132 405 70.0
153 426 15.0 290 563 85.0
238 511 35.0 227 500 85.0
155 428 35.0 132 405 85.0
240 513 45.0 338 611 100
235 508 55.0 130 403 100
223 496 55.0

8 T/K values calculated by the compiler.

Characteristic point(s):

Eutectie, E;, at 234 °C and 100x,= 35.5
(author).
Eutectic, E,, at 224 °c, and 10x,=~ 62.5
(author).

Intermediate compound(s):

KoCyH30,NO5,
(author).

congruently melting at 238 °C

NOTE:

The meaning of the data listed in the table
becomes apparent by observing the figure
reported in the critical evaluation.

The coordinates of the characteristic
points were stated by the author on the
basis of his own DTA measurements, and of
previous literature data (Ref. 1).

AUXILTARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Differential thermal analysis (using a | Not stated.
derivatograph with automatic recording of Component 1 melts at tfus(l)/°c= 312
the heating curves) was employed. (310 °C according to Fig. 13 of the

original paper; compiler), and undergoes a
phase transition at ttrs(l)/°C= 155.
Component 2 melts at teus(2)/°C= 338
(337 °C  according to Fig. 13 of the
original paper; compiler), and undergoes a
phase transition at t.,.,(2)/°C= 130.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).
REFERENCES:
(1) Bergman, A.G.; Evdokimova, K.A.
Iz. Sektora Fiz.—Khim. Anal., Inst.

Obshchei i Neorg. Khim. Akad. Nauk SSSR
1956, 27, 296-314.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium ethanoate (potassium acetate); | Diogenov, G.G.; Chumakova, V.P.
KCoH409; [127-08-2] Fiz.-Khim. Issled. Rasplavov  Solei,

(2) Potassium nitrate;
KNO3; [7757-79-1]

Irkutsk, 1975, 7-12.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Eutectic, E;, at 234 °c (Fig. 1 of the
original paper); composition not stated
(100x; about 65 in compiler”s graphical
estimation).

Eutectic, Ep, at 224 °C (Fig. 1 of the
original paper); composition not stated
(100x; about 38 in compiler”s graphical

estimation).
Intermediate compound(s):

KyCoH30,N05, congruently melting at 238 °C
(Fig. 1 of the original paper).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: tg,  (1)/°C= 302;

component 2: tgﬁs(z)/OCE 337 (Fig. 1 of the

original paper

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably

+2 K

REFERENCES:
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COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Potassium propanoate (potassium Sokolov, N.M.
propionate); Zh. Obshch. Khim. 1966, 36, 577-582.
KC3H502; [327‘62-8]
(2) Potassium thiocyanate;
KCNS; [333-20-0]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical

form (see figure).

Characteristic point(s):

Eutectic, E, at 157 °C and 100x;= 14

(author).

365
0
s
177
E !
0 100X, 100
KCNS KCaH 50,
AUXILIARY INFORMATION

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

Visual polythermal analysis. Not  stated. Component 1 melts at
te,s(1)/°C= 365, and undergoes a phase
transition at ttrs(l)/oc' 77 (Ref. 13 1in

NOTE: the compiler”s opinion the correct figure

A substantial agreement exists between the
solid state transition and fusion
temperatures reported by Sokolov [341
(instead of 350) and 638 K, respectively]
for component 1, and those listed in Table
1 of the Preface (352,5+0.5 and
638.340.5 K, respectively). -

ought to be 68, as quoted in several papers
by the same author from the same source;
according to Ref. 1, 77 ° 1ig the
temperature at which a transition occurs in
NaCqHg0,) . Component 2 melts at
tfus(g);°c- 177 and undergoes a phase
transition at t,,..(2)/°C= 143 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.X. 1956.
(2) Vrzhesnevskij, I.B.
Zh. Russk. Fiz.-Khim. Obshch. 1911, 43,
1368.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium propanocate (potassium Sokolov, N.M.; Minich, M.A.
proplonate); Z2h. Neorg. Khim. 1961, 6, 2558-2562 (*);
KC3H50,; [327-62-8] Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
(2) Potassium nitrite; 6, 1293-1295.

KNOy; [7758-09-0]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°%c  T/K® 100x, t/°C T/K* 100x,

366 639 0 285 558 55 {
357 630 5 309 582 60 N
349 622 10 322 595 65
341 614 15 336 609 70

336 609 20 347 620 75

327 600 25 356 629 80 380
319 592 30 369 642 85

309 582 35 382 655 90

299 572 40 401 674 95

293 566 45 436 709 100

289 562 50

a8 T/K values calculated by the compiler.
300
Characteristic point(s):

Eutectic, E, at either 285 °C (according to
the tabulated data; compiler), or 283 °C :
(according to table 2 of the original o S0 100x, 100
paper; authors), and 100x,= 55 (authors). KC3H502 KNO

Peritectic, P, at 292 °C (figure in poor
agreement with the tabulated data;
compiler), and 100x,= 44 (authors).

2

Intermediate compound(s):

K5(C3H502)3(N02)2 (tentative composition; authors) incongruently melting.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, and

NOTE: recrystallized from n-butanol after having

been deposited from the aqueous solution
A substantial agreement exists between the | and dried; it undergoes a phase tramsition
solid state tramsition and fuslon | at t.,..,(1)/°C= 68 (Ref. 1).

temperatures reported by Sokolov and Minich | Component 2: material prepared by reducing
(341 and 639 K, respectively) for | potassium nitrate with lead, melting at
component 1, and those listed in Table 1 tfus(Z)/°C- 436 after three recrystalliza-
(352.5+0.5 and 638.340.5 K, respectively). tions; 1t undergoes a phase transition at
The actual existence (and composition) of | t.,.4(2)/%C= 45 (Ref. 2).

the intermediate compound ought to be more
convincingly proved. ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS

(1) Potassium propanocate (potassium
propionate);
KC3Hg0,; [327-62-8]

(2) Potassium nitrate;
KNO4; {7757-79-1]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.

Zh. Obshch. Khim. 1958, 28, 2920-2926 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 2949-2954.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/Xk*  100x, t/°C  T/K®  100x,
365 638 0 281 554 55
360 633 5 272 545 60
354 627 10 267 540 62.5
348 621 15 264 537 65
341 614 20 268 541 67.5
335 608 25 274 547 70
328 601 30 282 555 75
321 594 35 292 565 80
310 583 40 301 574 85
300 573 45 311 584 90
292 565 50 337 610 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectie, E, at 264 °C and 100x,= 65 (authors). !

t/°C

300

0 S0 100x, 100
KCsHSO2 KNO

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Visual polythermal analysis. Temperature of
initial crystallization measured with a
Nichrome-Constantane thermocouple checked
at the boiling point of water, and at the
fusion points of benzoic acid, mannitol,
succinic  acid, silver nitrate, tin,
potassium nitrate, and potassium
dichromate. Mixtures melted in a glass tube
inserted into a wider tube to ensure
uniform heating. Glass fiber stirrer used.

NOTE:

A substantial agreement exists between the
solid state transition and fusion
temperatures reported by Dmitrevskaya and
Sokolov (341 and 638 K, respectively) for
component 1, and those listed in Preface,
Table 1 (352.54+0.5 and 638.340.5 K,

respectively).

SOURCE AND PURITY OF MATERIALS:

Component 1 prepared by adding a small
excess of distilled commercial propanoic
acid to a solution of the "chemically pure”
hydrogen carbonate; the solid recovered
after evaporation of the solvent was
recrystallized from n-butanol. Component 2:
“"chemically pure” material recrystallized.
Component 1 undergoes a phase transition at
terg(1)/°C= 68 (Ref. 1). Component 2
undergoes phase transitions at
t,.5(2)/°C= 124, 316 (current literature).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 X

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS : EVALUATOR:
(1) Potassium butanoate (potassium butyrate);| Franzosini, P.,
KC4H405; [589-39-9] Dipartimento di Chimica Fisica,
(2) Potassium thiocyanate; Universita” di Pavia (ITALY).

KCNS; [333-20-0]

CRITICAL EVALUATION:

This system was studied only by Sokolov and Pochtakova (Ref. 1), who suggested the
existence of: (1) an intermediate compound of probable composition Ky(C H709)gCNS; (ii)
a “"perekhodnaya tochka" (likely a peritectic), P, at 608 K (335 °C) anﬁ Zoﬁxl= 82; and
(ii1) a eutectic, E, at 443 K (170 °C) and 100x;= 6.5.

Component 1, however, forms 1liquid crystals. Therefore, the fusion temperature,
Tgyg(l)= 677 K (404 ®C), reported in Ref. 1 should be identified with the clearing
temperature, the corresponding value from Table 1 of the Preface being
To1.(1)= 677.3+0.5 K.

For the same component, the phase transition temperatures quoted (from Ref. 2) in Ref.
1, viz., 618 K (345 °C), 553-558 K (280-285 °C), and 463 K (190 °C), might correspond
respectively to the fusion temperature (626.1+0.7 K) and to the first and third solid
state transition temperatures (562.2+0.6 K, ana'467.219.5 K) of Table 1 of the Preface.
No mention is made by the authors of other phase transitions, although in Table 1 two
more T,... values are reported (540.8+l.1 K and 461.441.0 K).

The phase diagram as suggested by the authors can be considered as adequate only for the
region (rich in component 2) including the eutectic, whereas it does not seem reliable
in the remaining part.

In particular:
(1) the "perekhodnaya tochka”, P, should rather be an M“p point, at which the
equilibria 1involving the isotropic 1liquid and the liquid crystals might be those
described in Preface, Scheme B.l;
(11) the available data cannot be considered as sufficient to support the existence of
any intermediate compound.
REFERENCES:
(1) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1693-1700 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1741-1747. —

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.X. 1956.
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COMPONENTS

KC,H,0,; [589-39-9]
(2) Potass%um thiocyanate;
KCNS; [333-20-0]

(1) Potassium butanoate (potassium butyrate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1958, 28, 1693-1700 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1741-1747.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x, t/°C
177 450 0 301
176 449 2.5 310
174 447 5 322
170 443 6.5 327
173 446 7.5 335
183 456 10 335
204 477 15 337
215 488 20 342
224 497 25 364
232 505 30 379
260 533 45 404

278 551 55

Characteristic point(s):
(authors).

at 335 °C and 100x;= 82.

Intermediate compound(s):

T/K8

574
583
595
600
608
608
610
615
637
652
677

a T/K values calculated by the compiler.

Eutectic, E, at 170 °C and 100x;= 6.5

Characteristic point, P (perekhodnaya
in the original text; see the Introduction),

K7(C4H70,)¢CNS (proposed by the authors).

t/°C

300

4280

200

4190

1

0 S0 100x, 100

tochka
KCNS KC‘H702

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :
Visual polythermal analysis.

Constantane thermocouple.

Temperatures measured with a Nichrome-

SOURCE AND PURITY OF MATERIALS:

Component 1: synthetized from “chemically
pure” potassium hydrogen carbonate and n-
butanoic acid (Ref. 1, where, however,
carbonates 1instead of hydrogen carbonates
are employed; compiler), and recrystallized
from n-butanol; it undergoes phase
transitions at t_,.. (1)/°C= 190, 280-285,
345 (Ref. 2). Component 2: commercial
material recrystallized once from water and
once from alcohol.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M. -

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS ¢ EVALUATOR:
(1) Potassium butanoate (potassium butyrate);|{ Franzosini, P.,

KC,H709; [589-39-9] Dipartimento di Chimica Fisica,
(2) Potassium nitrite; Universita” di Pavia (ITALY).

KNO,; [7758-09-0]

CRITICAL EVALUATION:

The visual polythermal analysis was employed by Sokolov and Minich (Ref. 1) to study the
lower boundary of the isotropic 1liquid field: they claimed the occurrence of a
congruently melting intermediate compound [of tentative composition Kg(C H709)5(NOj)3],
able to give eutectics with either component.

Component 1, however, forms liquid crystals. Therefore, the phase diagram has to be re-
interpreted, possibly with reference to Preface, Scheme D.l. In this case, Sokolov and
Minich“s eutectic E) should be an M“g point, and a further (still undetected) invariant
type Mg ought to exist.

The fusion temperature, Teug(l)= 677 K, reported in Ref. 1, should be identified with
the clearing temperature of component 1, and agrees fairly with the Tclr(l) value
(677.3+0.5 K) listed in Preface, Table 1.

Neither of the phase transformation temperatures, i.e., 553-558 and 463 K, quoted in
Ref. 1 from Ref. 2 for the same component correspond to the T us(l) value (626.1+0.7 K)
given in Table 1, inasmuch as they lie each halfway between the two pairs of solid state
transition temperatures (i.e., 562.2+0.6 and 540.8+1.1 K, and 467.2+0.5 and 461.4+1.0 K,
respectively) also reported in Table l. It is, however, to be noted that in other papers
by the same group (see, e.g., Ref. 3) a phase transformation occurring at 618 K, i.e.,
close to the Tfus(l) value of Table 1, is also mentioned.

REFERENCES:

(1) Sokolov, N.M.; Minich, M.A.
Zh. Neorg. Khim. 1961, 6, 2558-2562 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295,

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1693-1700 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1741-1747.
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COMPONENTS:

(1) Potassium butanoate (potassium
butyrate);
KC4H702; [589-39-9]

(2) Potassium nitrite;
KNO,; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
Rugs. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C T/K* 100x,
404 677 ] 334 607 55
396 669 5 347 620 60
382 655 10 357 630 65
365 638 15 368 641 70
352 625 20 374 647 75
339 612 25 383 656 80
325 598 30 392 665 85
317 590 35 403 676 90
316 589 40 413 686 95
306 579 45 436 709 100
319 592 50

& T/K values calculated by the compiler.

Characteristic point(s):

t/°C

380

300

Eutectic, E;, 315 °C and 100xy= 33.5 (authors). 0
)
Eutectic, E;, 306 °C and 100xp= 45 (authors). 0 100 100
KC‘H7O2 KNO2
Intermediate compound(s):
Kg(C4H50 )5(NO3)3 (tentative composition; authors) congruently melting (at 317 oc;
compiler%.
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: prepared from ‘"chemically

pure” KHCO3 and the fatty acid, and

recrystallized from n-butanol after having
been deposited from the aqueous solution
and dried; 1t undergoes phase transitions
at ty.g(1)/°C= 190, 280-285 (Ref. 1).
Component 2: material prepared by reducing
potassium nitrate with lead, melting at
teug(2)/°C= 436 after three recrystalliza-
tions; . it undergoes a phase transition at
tepg(2)/9C= 45 (Ref. 2).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS: EVALUATOR:
(1) Potassium butanoate (potassium butyrate);| Schiraldi, A.,
KC4H702; [589~39-9] : Dipartimento di Chimica Fisica,
(2) Potassium nitrate; Universita” di Pavia (ITALY).

KNO4; [7757-79-1]

CRITICAL EVALUATION:

This system was studied only by Dmitrevskaya (Ref. 1), who, on the basis of her visual
polythermal investigation, suggested the phase diagram to be of the eutectic, type, the
invariant point being at 556 K (283 °C) and 100x,= 58.

Component 1, however, forms 1liquid crystals. Therefore, Dmitrevskaya”s fusion
temperature, Ty, (1)= 677 K (404 °C), should be identified with the clearing temperature
of potassium gutanoate, the corresponding value from Preface, Table 1 being
Toyp(1)= 677.3+0.5 K.

Accordingly, it seems 1likely that the actual phase diagram of this system should
correspond to Preface, Scheme B.l or B.2.

Among the phase transformation temperatures of component 1 quoted in Ref. 1 from Ref. 2
(i.e., 618, 553-558, and 463 K) the first one can be reasonably identified with the
fusion temperature (626.1+0.7 K) listed in Table 1, whereas the second and third ones
lie each halfway between the two pairs of solid state transition temperatures (i.e.,
562.240.6 and 540.8+1.1 K, and 467.2+0.5 and 461.4+1.0 K, respectively) also reported in
Table 1.

REFERENCES:

(1) Dmitrevskaya, O.I.
Zh. Obshch. Khim. 1958, 28, 2007-2013 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 2046-2051.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

(1) Potassium butanoate (potassium
butyrate);
KC,H50,; [589-39-9]

(2) Potassium nitrate;
KNO5; [7757-79-1]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, O.I.

Zh. Obshch. Khim. 1958, 28, 2007~-2013 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 2046-2051.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

370 643 10 286 559 60
356 629 15 291 364 65
342 615 20 294 567 70
330 603 25 300 573 75
320 593 30 306 579 80
313 586 35 314 587 85
306 579 40 320 593 90
300 573 45 328 601 95
294 567 50 337 610 100

8 T/K values calculated by the compiler.

Characteristic point(s):

t/°c  T/k*  100x, t/°C  T/k®  100x,
404 677 0 289 562 55
387 660 5 283 556 58

Eutectic, E, at 283 °C and 100x,= 58 (author).

t/°C

350

300

0 S0 100x, 100

KC‘H_,O2 KNO3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.
Temperatures measured with a Nichrome-
Constantane thermocouple.

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from “"chemically
pure” potassium hydrogen carbonate and n-
butanoic acid twice distilled. "Chemically
pure” component 2 recrystallized and dried
to constant mass.

Component 1 undergoes phase transitions at
t. g (1)/°C= 190, 280-285, 345 (Ref. 1).
Component 2 undergoes phase transitions at
tpg(2)/°C= 124, 316 (current literature).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:: EVALUATOR:
(1) Potassium iso.butanoate (potassium Schiraldi, A.,
iso.butyrate); Dipartimento di Chimica Fisica,
K1.C,H40,; [19455-20-0] Universita” di Pavia (ITALY).

(2) Potassium nitrite;
KNO,; [7758-09~0]

CRITICAL EVALUATION:

The visual polythermal analysis was employed by Sokolov and Minich (Ref. 1) to study the
lower boundary of the isotropic liquid field: they claimed the formation of a continuous
series of solid solutions with a minimum at 535 K (262 °C) and 100x,= 32.5.

Component 1, however, goes through the liquid crystalline state before to turn into a
clear melt. Accordingly, the topology of the system has to be re-interpreted, a
possibility (not very convincing, however) being that shown in Preface, Scheme B.3 which
is based on the assumption that continuous solutions do form between solid KNOy and
solid Ki. C4H702 .

Sokolov and Minich”s fusion temperature of componment 1, 1i.e., 638 K (365 °C), should be
identified with the T.1,(1) value (625.6+0.8 K) 1listed in Preface, Table 2. The
discrepancy between the two figures is noticeable: in previous papers by Sokolov’s
group, however, lower values, i.e., 629 K (Ref. 2) and 633 K (Ref. 3), were reported.

It is further to be noted that three phase transition temperatures are quoted in Ref. 1
from Ref. 4 for component 1, 4{.e., 621, 546, and 48l K, the second of which can be
reasonably identified with the fusion temperature [Tg . (1)= 553.9+0.5 K] 1listed in
Table 2 of the Preface. Consequently: (i) the transition temperature at 621 K (if
actually existing) might correspond to some kind of transformation (undetected by DSC,
see Table 2) within the liquid crystal field; and (ii) only the transition at 481 K
should correspond to a solid state transformation, although the latter figure 1is almost

60 K higher than the single Tprg(l) value (42443 K) listed in Table 2.

REFERENCES:

(1) Sokolov, N.M.; Minich, M.A.
Zh. Neorg. Khim. 1961, 6, 2558-2562 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

(2) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1960, 30, 20-25 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1960, 30,
19-24.

(3) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1960, 30, 1405-1410 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1433-1437.

(4) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS :

(1) Potassium iso.butanoate (potassium
iso.butyrate);
K1.C4H70,; [19455~20-0]

(2) Potassium nitrite;
KNO,; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 2558~2562 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x, t/°c  T/K®  100x,
365 638 0 333 606 55
339 612 5 345 618 60
326 599 10 356 629 65
310 583 15 366 639 70
292 565 20 374 647 75
276 549 25 381 654 80
264 537 30 392 665 85
266 539 35 401 674 90
283 556 40 415 688 95
301 574 45 436 709 100
319 592 50

8 T/K values calculated by the compiler.
Characteristic point(s):

Continuous series of solid solutions with a
minimum at 262 °¢c  and 100xy= 32.5

t/°C

380

348

300

273

m L

(authors). 0 S0 100x, 100
KI.C‘H,,O2 KNO2
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: prepared from “"chemically

pure” KHCO3 and the fatty acid, and
recrystallized from n-butanol after having
been deposited from the aqueous solution
and dried; it undergoes phase transitions
at ttrs(l)/°c- 208, 273, 348 (Ref. 1).
Component 2: material prepared by reducing
potassium nitrate with lead, melting at
te,s(2)/°C= 436 after three recrystalliza
tions; it undergoes a phase transition at
T pg(2)/°C= 45 (Ref. 2).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M,
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS : EVALUATOR:

(1) Potassium iso.butanoate (potassium Spinolo, G.,
iso.butyrate); Dipartimento di Chimica Fisica,
K1-04H702; [19455-20-0] Universita” di Pavia (ITALY).

(2) Potassium nitrate;
KNOg; [7757-79-1}

CRITICAL EVALUATION:

This binary was studied only by Dmitrevskaya and Sokolov (Ref. 1). On the basis of their
visual polythermal results, they claimed the existence of: (1) an incongruently melting
intermediate compound of supposed composition Ksi. C4H70,NO (i1) a “perekhodnaya
tochka” (likely a peritectic), P, at 529 K (256 °C) and 180x2~ 47.5; and (1i1i) a
eutectic at 526 K (253 °C) and 100xy= 32.5.

Component 1, however, goes through the liquid crystalline state before to turmn into a
clear melt. Therefore, the authors” fusion temperature [Tg, . (1)= 629 K (356 0C)] should
be identified with the clearing temperature, the corresponding value from Table 2 of the
Preface being Tclr(1)= 625.6+0.8 K.

Moreover, three phase transition temperatures are quoted in Ref. 1 from Ref. 2 for the
same component, 1f.e., 621, 546, and 48l K, the second of which can be reasonably
identified with the fusion temperature [Tfus(1)= 553.9+0.5 K] 1listed 1in Preface,
Table 2. Consequently: (i) the transition temperature at 621 K (if actually existing)
might correspond to some kind of transformation (undetected by DSC, see Table 2) within
the liquid crystal field; and (i11) only the transition at 481 K should correspond to a
solid state transformatifon, although the latter figure is almost 60 K higher than the
single Ty, (1) value (42443 K) listed in Table 2.

In conclusion, the authors” interpretation of the topology of this system is to be
modified. In the evaluator”s opinion, it seems reasonable to assume that the phase
diagram could be similar to that shown in Preface, Scheme D.1l, allowance being made for
the fact that in the present case the intermediate compound is incongruently (instead of
congruently) melting. Dmitrevskaya and Sokolov”s eutectic should actually be an Mg
point, and a further invariant, type Mg, ought to exist. At any rate, a re-investigation
of the system would be desirable, in order to obtain information on the solidus, and to
assegs unambiguously the composition of the intermediate compound.

REFERENCES:

(1) Dmitrevskaya, O.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1960, 30, 20-25 (*); Russ. J. Gen. Chem. (Engl. Tramsl.) 1960, 30,
19-24,

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

MAMA—H
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium iso.butanoate (potassium Dmitrevskaya, 0.I.; Sokolov, N.M.
iso.butyrate); Zh. Obshch. Khim. 1960, 30, 20-25 (*);
K1.C4H709; [19455-20-0] Russ. J. Gen. Chem. (Engl. Transl.) 1960,

(2) Potassium nitrate; 30, 19-24.

RNO4; [7757-79-1]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k® 100x, t/°c  T/k®  100x,

356 629 0 258 531 50 o

346 619 5 267 540 55 <

335 608 10 276 549 60 +

321 594 15 286 559 65 348
304 577 20 293 566 70

285 558 25 300 573 75

263 536 30 308 581 80

253 526 32.5 316 589 85 320
254 527 35 322 595 90

255 528 40 330 603 95

255.5 528.7 45 337 610 100

256 529 47.5

2 T/K values calculated by the compiler. 273
Characteristic point(s): 250

Eutectic, E, at 253 °C and 100x,= 32.5
(authors): 2 0 50 100x, 100

Characteristic point, P (perekhodnaya tochka Kf-C‘H702 KNO
in the original text; see the Introduction),
at 256 °C and 100x2= 47.5.

Intermediate compound(s):

Kzi.C4H702NO3 (supposed composition; authors) incongruently melting.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1 synthetized from 1so.butanoic
acid and K,C03 (Ref. 1). "Chemically pure”
component % recrystallized.

Component 1 undergoes phase transitions at
t,rg(1)/%C= 208, 273, 348 (Ref 2).
Component 2 undergoes phase transitions at
ters(2)/°C= 124, 316 (current literature).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581~1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: EVALUATOR:
(1) Potassium pentanoate (potassium Schiraldi, A.,
valerate); Dipartimento di Chimica Fisica,
KCsHgO0p; [19455-21-1] Universita” di Pavia (ITALY).

(2) Potassium nitrite;
KNOo; [7758-09-0]

CRITICAL EVALUATION:

The visual polythermal analysis was employed by Sokolov and Minich (Ref. 1) to study the
lower boundary of the isotropic liquid field: they claimed the occurrence of a
congruently melting intermediate compound [of tentative composition Ky(Cg5Hg09)4(NO3)3],
able to give eutectics with either component.

Component 1, however, forms liquid crystals. Therefore, the phase diagram has to be re-
interpreted, possibly with reference to Preface, Scheme D.l. In this case, Sokolov and
Minich”s eutectic E; should be an M"p point, and a further (still undetected) invariant
type Mg ought to exist.

The fusion temperature, Tg, . (1)= 717 K, reported in Ref. 1, should be identified with
the clearing temperature of component 1, and agrees fairly with the T 1.(1) value
(716+2 K) listed in Preface, Table 1. Moreover, the transition temperature
Ttrs(l)' 580 K (307 °C) quoted in Ref. 1 from Ref. 2 should in turn be identified with
the actual fusion temperature, the corresponding value from Table 1 of the Preface being
586.6+0.7 K.

REFERENCES:

(1) Sokolov, N.M.; Minich, M.A.
Zh. Neorg. Khim. 1961, 6, 2558-2562 (*); Russ. J. Inorg. Chem. (Engl. Tramsl.) 1961,
6, 1293-1295. —

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS::

(1) Potassium pentanoate (potassium
valerate);

(2) Potassium nitrite;
KNO,; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

Intermediate compound(s):

compiler

t/°c  T/k*  100x, t/°c  T/K*  100x, U T
S
444 717 0 350 623 55 *
432 705 5 363 636 60
421 694 10 373 646 65
413 686 15 381 654 70
401 674 20 387 660 75
385 658 25 395 668 80 0k i
363 636 30 401 674 85
339 612 35 407 680 90
325 598 40 416 689 95
325 598 45 436 709 100
335 608 50
4 T/K values calculated by the compiler. E, E2
Characteristic point(s): 300 - 4
Eutectic, E;, at 321 °C and 100x,= 37 (authors). o S0 100x, 100
Eutectic, Ej, at 323 °C and 100x,= 47 (authors). KC H O KNO
S 9 2 2

K7(C5H903)4(N02)3 (tentative composition; authors), congruently melting (at 325 oc;

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, and
recrystallized from n-butanol after having
been deposited from the aqueous solution
and dried; 1t undergoes a phase transition
at t.,.(1)/°C= 307 (Ref. 1).

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
te.q(2)/9C= 436 after three recrystalliza-
tions; it undergoes a phase transition at
ttrS(Z)/°C~ 45 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS: EVALUATOR:

(1) Potassium pentanocate (potassium Ferloni, P.,
valerate); Dipartimento di Chimica Fisica,
KC5Hg0y; [19455-21~1] Universita” di Pavia (ITALY).

(2) Potassium nitrate;
KNOq3 [7757-79-1]

CRITICAL EVALUATION:

This system was studied only by Dmitrevskaya and Sokolov (Ref. 1), who suggested (on the
basis of their visual polythermal observations) the phase diagram to be of the eutectic
type, the invariant being at 583 K (310 °C) and 100x,= 49.

Component 1, however, forms 1liquid crystals. Therefore, the fusion temperature,
Teyg(l)= 717 K (444 °C), reported by the authors, should be identified with the
clearing temperature, the corresponding value from Table 1 of the Preface being 716+2 K.

For the same component, the phase transition at 580 K (307 °C), quoted in Ref. 1 from
Ref. 2, can be identified with the actual fusion temperature, Tg .(1)= 586.6+0.7 K,
reported in Preface, Table 1. -

Accordingly, the available experimental data justify a phase diagram possibly similar to
Scheme A.l in the Preface, the invariant point given in Ref. 1 being consequently an Mg
point and not a usual eutectic.

The slope change apparent in the liquidus branch richer in component 2 1is consistent
with the occurrence in KNOj of the solid state tramsition at 589 K (316 °C) mentioned by
the authors.

REFERENCES:

(1) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1965, 35, 1905-~1909.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

valerate);

KCSHQOZ; [ 19455-21-1 ]
(2) Potassium nitrate;

KNO4;5 [7757-79-1}

(1) Potassium pentanoate (potassium

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1965, 35, 1905-1909.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°¢  T/K®  100x, t/°C
444 717 0 312
430 703 5 313

415 688 10 314
400 673 15 316
384 657 20 319
365 638 25 322
350 623 30 326
336 609 35 329
325 598 40 332
314 587 45 337
311 584 50

Characteristic point(s):

T/K3

585
586
587
589
592
595
599
602
605
610

100x,

55
60
65

3T/K values calculated by the compiler.

Eutectic, E, at 310 °C and 100xy= 49 (authors). E,

t/°C

400

350

0 50 100x, 100

KCSHBOQ KNO3

AUXILIARY INFORMATION

METHOD /APPARATUS /PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared from n-pentanoic acid
and the carbonate (Ref. 1); it undergoes a
phase transition at t,..(1)/°C= 307 (Ref.
2).

Component 2: “chemically pure"” material
recrystallized; it undergoes phase
transitions at  t...(2)/9C= 124, 316
(current literature).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: EVALUATOR:

(1) Potassium 1iso.pentanoate (potassium Franzosini, P.,
iso.valerate); Dipartimento di Chimica Fisica,
K1.C5Hg09; [589~46-8) Universita” di Pavia (ITALY).

(2) Potassium nitrite;
KNO,; [7758-09-0]

CRITICAL EVALUATION:

The visual polythermal analysis was employed by Sokolov and Minich (Ref. 1) to study the
lower boundary of the isotropic liquid field: they claimed the formation of a continuous
series of solid solutions with a minimum at 562 K (289 °C) and 100x,= 37.5.

Component 1, however, goes through the liquid crystalline state before to turn into a
clear melt. Therefore, the fusion temperature, Tfus(l)n 669 K (396 °C), reported by the
authors should be identified with the clearing temperature, the corresponding value from
Table 2 in the Preface being T.j,(1)= 679+2 K. No mention is made by the authors of the
actual fusion which occurs at %5;13 K (Table 2): the latter figure is supported by the
trend of the thermomagnetical curves plotted by Duruz and Ubbelohde (Ref. 2).
Accordingly, the topology of the system has to be re—interpreted, a possibility (not
very convincing, however) being that shown in Preface, Scheme B.3, which is based on the
assumption that continuous solutions do form between solid KNO, and solid Ki.CgHg0,.

As for the other phase transitilons quoted by the authors for the same component from
Ref. 3, at 327, and 618 K (54, and 345 °C, respectively), no identification is possible
with the findings by other investigators, inasmuch as: (1) no transformation is reported
in Table 2 of the Preface as occurring below Tg (1)= 53143 K; and (ii) no
transformation is reported either in Table 2 or in Ref. g as occurring within the field
of existence of the mesomorphic liquid. It is, however, to be stressed that the
transition temperatures mentioned by Sokolov and Minich do not seem to be trustworthy:
indeed, it 1s a bit puzzling the fact that for potassium iso.pentanocate Dmitrevskaya
and Sokolov (Ref. 4) quote from Ref. 3 transitions at 618, 493, and 473 K, ignoring that
quoted by Sokolov and Minich at 327 K.

REFERENCES:

(1) Sokolov, N.M.; Minich, M.A.
Zh. Neorg. Khim. 1961, 6, 2558-2562 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295. —

(2) Duruz, J.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1975, A342, 39-49.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obghch. Khim. 1967, 37, 2160-2166 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1967,
37, 2050-2054.
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COMPONENTS:

(1) Potassium iso.pentanoate (potassium
iso.valerate);
Ki.C5HgOg; [589~46-8]

(2) Potassium nitrite;
KNO,; [7758-09~-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
Rusgs. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K® 100x, t/°C  T/K®  100x,
396 669 0 343 616 55
370 643 5 357 630 60
352 625 10 368 641 65
339 612 15 377 650 70
326 599 20 385 658 75
313 586 25 395 668 80
300 573 30 400 673 85
291 564 35 409 682 90
292 565 40 420 693 95
310 583 45 436 709 100
327 600 50

2 T/K values calculated by the compiler.
Characteristic point(s):

Continuous series of solid solutions with a
minimum at 289 °C (erroneously reported as
389 both in Fig. 2 of the original paper
and in the text; compiler) and 100x,= 37.5.

t/°C

300

m_

0 S0 100x, 100
K;.cngoz KNO2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, and
recrystallized from n-butanol after having
been deposited from the aqueous solution
and dried; 1t undergoes phase transitions
at t,..(1)/°C= 54, 345 (Ref. 1).

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
te,5(2)/%C= 436 after three recrystalliza

tions; 1t undergoes a phase transition at
teg(2)/9C= 45 (Ref. 2).

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.~-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS: EVALUATOR:

(1) Potassium iso.pentanoate (potassium Ferloni, P.,
iso.valerate); Dipartimento di Chimica Fisica,
Ki-CSHQOZ; {589-46-8) Universita” di Pavia (ITALY).

(2) Potassium nitrate;
KNO4; [7757-79-1]

CRITICAL EVALUATION:

This system was studied only by Dmitrevskaya and Sokolov (Ref. 1), who claimed the
existence of: (1) a eutectic, E;, at 557 K (284 oC) and 100xy= 27.5; (11) a eutectic,
Ep, at either 553 K (280 OC; according to visual polythermal determinations), or 549 K
(276 °C; according to thermographical analysis), and 100xy= 46.0; and (i111) an
intermediate compound K3(1.Cglg0,)9NO3, congruently melting at 557+2 K (284+2 °C).

Component 1, however, forms 1liquid crystals. Therefore, the fusion temperature,
Teus(l)= 669 K (396 °C), reported by the authors should be identified with the clearing
temperature, the corresponding value from Preface, Table 2 being To1e(1)= 67942 K. No
mention i1s made by the authors of the actual fusion which occurs at §3113 K (Table 2):
the latter figure 1s supported by the trend of the thermomagnetical curves plotted by
Duruz and Ubbelohde (Ref. 2).

As for the other phase transitions quoted by the authors for component ! from Ref. 3, at
473, 493, and 618 K (200, 220, and 345 °C, respectively), no identification is possible
with the findings by other investigators, inasmuch as: (i) no transformation is reported
in Table 2 of the Preface as occurring below T¢ g{l)= 53143 K; and (41i) no
transformation is reported either in Table 2 or in Ref. % as occurring within the field
of existence of the mesomorphic liquid. It 1s, however, to be stressed that the
transition temperatures mentioned by Dmitrevskaya and Sokolov do not seem to be
trustworthy: 1indeed, it is a bit puzzling the fact that for potassium 1so.pentanoate
Dmitrevskaya and Sokolov (Ref. 1) quote from Ref. 3 transitions at 618, 493, and 473 K,
whereas, e.g., Pochtakova (Ref. 4) quotes from the same source transitions at 618 and
327 K (ignoring those quoted by Dmitrevskaya and Sokolov at 493 and 473 K).

The interpretation of the phase diagram should be modified in the region rich in
component l. The evaluator is inclined to think that: (1) the transition reported (for
component 1) in Ref. 3 at 618 K is erratic; (1i) despite the absence of thermographical
evidence for the occurrence of fusion at about 530 K, this part of the diagram ought to
be similar to that shown in Preface, Scheme D.l, the eutectic E; actually being an Mg
point. Accordingly, a further invariant of the My type should exist at lower
temperature.

The composition of the intermediate compound could coincide with that suggested by the
authors, viz., 10012= 33.3, and the remaining part of the diagram seems reliable.

REFERENCES:
(1) Dmitrevskaya, 0.I.; Sokolov, N.M,

Zh. Obshch. Khim. 1967, 37, 2160-2166 (*); Russ. J. Gen. Chem. (Engl. Transl.)
1967, 37, 2050-2054.

(2) Duruz, J.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1975, A342, 39-49,

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

MAMA—H*
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Potassium 1so.pentancate (potassium Dmitrevskaya, 0.I.; Sokolov, N.M.
iso.valerate); Zh. Obshch. Khim. 1967, 37, 2160-2166 (*);
K1.C5Hg0y; [589-46-8] Russ. J. Gen. Chem. (Engl. Transl.) 1967,
(2) Potassium nitrate; 37, 2050-2054.
KNO3; [7757-79-1]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°C  T/K®  100x, t/°%c T/k®  100x, t/°C  T/K®  100x,
396 669 0 284 557 27.5 130 403 60
396 669 0 284P 557 27.5 305 578 65
345¢ 618 ) 2844 557 27.5 308 581 70
220¢ 493 0 208¢ 481 27.5 314 587 75
200° 473 0 284.5 557.7 30 316 589 75
386 659 5 2820 555 30 276¢ 549 75
3g2b 655 5 283 556 40 127¢ 400 75
2754 548 5 286P 559 40 317 590 80
336 609 5 2804 553 40 323 596 85
205¢ 478 5 130¢ 403 40 328 601 90
365 638 10 282 555 45 328b 601 90
344 617 15 280 553 46 2754 s48 90
320 593 20 276P 549 46 130¢ 403 90
324P 597 20 2764 549 46 335 608 95
2744 547 20 126 399 46 337 610 100
208¢ 481 20 286 559 50 337> 10 100
296 569 25 294 567 55 316 589 100
302b 575 25 300 573 60 127 400 100
2788 551 25 306b 579 60
200° 473 25 2754 548 60

(continued on next page)

2 T/K values calculated by the compiler.
Liquidus from thermographical analysis.

¢ Transformation in the solid state.
Eutectic temperature.

u 1
L
-+~
3459--
)
~=-93168
-
300 : -------- E, -
. s® " E';'i""‘""i"'
2208-- i
20082 4 4
g & Py M 127
: 1
0 S0 100x, 100

Ki.C.HO KNO3
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium 1iso.pentanocate (potassium Dmitrevskaya, 0.I.; Sokolov, N.M.
iso.valerate); Zh. Obshch. Khim. 1967, 37, 2160-2166 (*);
Ki.C5H902; [589-46-8) Russ. J. Gen. Chem. (Engl. Transl.) 1967,

(2) Potassium nitrate; 37, 2050-2054.

KNOy; [7757-79-1]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES: (continued)

Characteristic point(s):

Eutectic, E;, at 284 °C and 100xy= 27.5.

Eutectic, E,;, at 280 OC (visual polythermal analysis) or 276 °C (thermographical
analysis) and 100x2- 46.0.

Intermediate compound(s):

K3(1.C5Hg05)9NOq (authors), congruently melting at 284+2 °C (compiler).

Note — In the figure the filled circles refer to thermographical analysis.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE SOURCE AND PURITY OF MATERIALS:

Visual polythermal analysis supplemented | Component l: synthetized from iso.butanoic
with thermographical analysis (heating | acid and the carbonate (Ref. 1).

curves recorded automatically). Component 2: "chemically pure"” material
recrystallized.

Component 1 undergoes phase transitions at
t.pg(1)/°C= 345, 220, 200 (Ref. 2).
Component 2 undergoes phase transitions at
ttrS(Z)/°C- 316, 127 (current literature).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




4 T/K values calculated by the compiler.

202 Systems with Common Cation

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Potassium hexanoate (potassium Sokolov, N.M.; Minich, M.A.
caproate); Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
KCgHy 1053 [19455-00-6] Russ. J. Inorg. Chem. (Engl. Transl.) 1961,

(2) Potassium nitrite; 6, 1293-1295.

KNOy; [7758-09-0]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

o a [ a

t/°c  T/R® 100x, t/°c T/k? 100x, o

4444 T717.6 O 365 638 55 P

425 698 5 365 638 60

414 687 10 383 656 65

405 678 15 395 668 70

396 669 20 399 672 75

392 665 25 397 670 80

389 662 30 406 679 85 400

387 660 35 414 687 90

386 659 40 424 697 95

385 658 45 436 709 100

377 650 50

Characteristic point(s): 350~ & -
1
Eutectic, E;, at 356 °C and 100x,= 58 (authors).
Eutectic, E,, at 390 °C and 100x2~ 78.5 (authors). 0 S0 100x, 100
KCEHHO2 KN02
Intermediate compound(s):
K4C6H110 (NO (tentative composition; authors) congruently
melting 393 9C; compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, and
NOTE: recrystallized from butanol after having
been deposited from the aqueous solution

Component 1 forms liquid crystals. Accord-
ingly, the fusion temperature reported
here, viz., 717.6 K (444.4 °C), should be
identified with the clearing temperature
(725.819.8 K) 1listed in Preface, Table 1,
the actual fusion occurring at
Teug(l)= 581.740.5 K (Table 1). The latter

and dried; it undergoes a phase transition
at t..(1)/°C= 302 (Ref. 1).

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
tfus(Z)loc- 436 after three recrystalliza-
tions; it undergoes a phase transition at
ttrs(Z)/°c= 45 (Ref. 2).

figure, in turn, might be identified with
the phase transition temperature quoted
here from Ref. 1, viz., 575 K (302 °C). The
diagram could be re-interpreted with refe-

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

rence to Scheme D.1l of the Preface, the
authors” eutectic E; being possibly an Mg
point.

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(2) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal.
178-183.

1952, 21,
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Potassium heptanoate (potassium Sokolov, N.M.; Minich, M.A.
enanthate); Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
KCyH; 4095 [16761-12-9] Russ. J. Inorg. Chem.(Engl. Transl.) 1961,
(2) Potassium nitrite; 6, 1293-1295.
KNO,; [7758-09-0]
VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°c  T/Kk?®  100x, t/°C  T/k? 100x, U
b
452 725 ] 403 676 55 *
444 717 5 404 677 60 <
439 712 10 400 673 65
432 705 15 395 668 70
425 698 20 392 665 75 )
419 692 25 401 674 80 430
413 686 30 405 678 85
407 680 35 410 683 90
401 674 40 417 690 95
395 668 45 436 709 100
395 668 50
2 T/K values calculated by the compiler. 390+ e -
E;
Characteristic point(s):
1
Eutectic, E;, at 391 °C and 100xy= 47.5 (authors).
Eutectic, E,, at 389 °C and 100xy= 74 (authors). ¢ S0 100, 100
KC7H1302 KNU2
Intermediate compound(s):
composition; authors) congruently melting (at 404 oc;

K5(07H1302)2(N02)3 (tentative
compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :
Visual polythermal analysis.
NOTE:

Component 1 forms liquid crystals. Accord-
ingly, the fusion temperature reported
here, viz., 725 K (452 °C), should be
identified with the clearing temperature
(72243 K) 1listed in Preface, Table 1, the
actual fusion occurring at
Teug(l)= 571.3+0.9 K (Table 1). The diagram
cougd be re-interpreted with reference to
Scheme D.1, of the Preface, the authors”
eutectic E; possibly being an Mg point.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, evaporated
on a steam-bath, dissolved in ethanol, and
precipitated with ether.

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
te,4(2)/%C= 436 after three recrystalliza-
tions; it undergoes a phase tranmsition at
t,,.(2)/%C= 45 (Ref. 1).

ESTIMATED ERROR:

Temperature:?
(compiler).

accuracy probably 42 K

REFERENCES:

(1) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS:

(1) Potassium octanoate (potassium
caprylate);
KCgH) 5093 [764-71-6]

(2) Potassium nitrite;
KNO,; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. KkKhim. 1961, 6, 2558-2562 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/k* 100x, t/°C  T/K®  100x,
444 717 0 366 639 55
419 692 5 356 629 60
396 669 10 345 618 65
368 641 15 360 633 70
347 620 20 373 646 75
324 597 25 387 660 80
335 608 30 399 672 85
346 619 35 411 684 90
358 631 40 426 699 95
364 637 45 436 709 100
369 642 50

8 T/R values calculated by the compiler.

Characteristic point(s):

Eutectic, E at 344 °C

2

100xy= 64.5 (compiler:
in Table 2 and in Fig.

Intermediate compound(s):

Eutectic, Ej, at 320 °C and 100x,= 26 (authors).
(authors)
the figure 60.5 reported
2 of the original paper
is not consistent with the tabulated data).

t/°C

400

350

0 S0 100x, 100

KCaHlsoz KNO2

and

K2C8H1502N02 (tentative composition; authors) congruently melting (at 369 °C; compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

NOTE:
Component 1 forms 1liquid crystals.
Accordingly, the fusion  temperature

reported here, viz., 717 K (444 °C), should
be identified with the clearing temperature
(71242 K) listed in Preface, Table 1, the
actual fusion occurring at
Teyg(l)= 560.640.8 K (Preface, Table 1).
The diagram could be re-interpreted with
reference to Scheme D.1, the authors”
eutectic E; possibly being an M"p point.

SOURCE AND PURITY OF MATERIALS:

Component 1l: prepared from “chemically
pure” KHCO3 and the fatty acid, evaporated
on a steam-~bath, dissolved in ethanol, and
precipitated with ether.

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
teus(2)/9C= 436 after three recrystalliza-
tions; 1t undergoes a phase transition at
t .5 (2)/9C= 45 (Ref. 1).

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Berul”, S.I.; Bergman, A.G.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.
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COMPONENTS:

(1) Potassium nonanoate (potassium
pelargonate);
KCgH; 70,3 [23282-34-0)

(2) Potassium nitrite;
KNOy; [7758-09-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minich, M.A.

Zh. Neorg. Khim. 1961, 6, 2558-2562 (*);
Rusgs. J. Inorg. Chem. (Engl. Transl.) 1961,
6, 1293-1295.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x,
421b 694 0 436
370 643 5 -
42 two liquids

370 643 10 1 370

.. ees eee 1)
370 643 95 £
436 709 100 - 332
2 T/K values calculated by the compiler. !

Figure not compatible with curve VI in 0 100X, 100
Fig. 1 of the original paper (compiler). KCgqHy7 02 KNO,
Characteristic point(s):

Eutectic, E, at 332 9C and 100xp= 6.5
(compiler: the figure 7.5 reported in table
2 of the original paper is not compatible
with curve VI in Fig. 1 of the original
paper).
Note - Liquid layering occurs at
7.5 < 100xy < 99 at t/%C= 370 (see the
figure which 1s a reproduction of curve VI
in Fig. 1 of the original paper, and not a
plot of the data tabulated; compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: prepared from “chemically
pure” KHCO3 and the fatty acid, evaporated

NOTE:

Component 1 forms liquid crystals. Accord-

ingly, the fusion temperature reported
here, viz., 694 K (421 °C), should be
identified with the clearing temperature

(707.4+0.8 K) 1listed in Table 1 of the

Preface, the actual fusion occurring at
Teyg(1l)= 549.140.8 K (Table 1). A possible
re-interpretation of the phase diagram

might be done with reference to Scheme A.l
of the Preface, modified as shown in
Fig. 2, the authors” eutectic being in this
case an M’y point.

on a steam-bath, dissolved in ethanol, and
precipitated with ether.

Component 2: material prepared by reducing
potassium nitrate with lead, melting at
tfus(Z)/°C- 436 after three recrystalliza-
tions; it undergoes a phase transition at
tepg(2)/°C= 45 (Ref. 1).

205

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:

(1) Berul”, S8.I.; Bergman, A.G.
Izv. Sektora Fiz.~Khim. Anal. 1952, 21,
178-183.
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COMPONENTS :

(1) Lithium methanoate (lithium formate);
LiCHO,; [556-63-8]

(2) Lithium ethanoate (lithium acetate);
L1C2H302; [546'89-4]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1975, 45, 503-505.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

Eutectic, E, at 240 °C and 100x,= 37.5
(author).

°
s
284 %W,zm
E
(o] 100&| 100
LiCoH30, LiC HO,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated.
Component 1 melts at tg (1)/°C= 273.
Component 2 melts at tg .(2)/°C= 284.

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

2 K

REFERENCES :
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COMPONENTS:

(1) Lithium methanoate (lithium formate);
LiCHOy; [556-63-8]

(2) Lithium thiocyanate;
L1CNS; [556-65-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Dmitrevskaya, O.I.

Zh. Neorg. Khim. 1969, 14, 286-296 (*);
Russ. J. Inorg. Chem. (Engl. Tramsl.) 1969,
14, 148-155.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/R®  100x, t/°c  T/K*  100x,
273 546 0 156 429 48.5
259 532 5 157 430 50
247 520 10 167 440 55
235 508 15 180 453 60
222 495 20 192 465 65
210 483 25 204 477 70
198 471 30 216 489 75
187 460 35 227 500 80
176 449 40 238 511 85
163 436 45 266 539 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 156 °C and 100x,= 48.5 (authors).

t/°C

250

232}

200

150

0 S0 100x, 100

LiCNS

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis; solid state
transition temperatures drawn from the

heating curves obtained with automatic
recording.

NOTE:

The fusion temperature of component 1
(546 K) coincides with that 1listed in
Preface, Table 1 where, however, a single
solid state transformation of the same
component 1is mentioned as occurring at
496+2 K (i.e., some 10 K lower than the
highest Sokolov and Dmitrevskaya“s

transition).

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes phase tramsitions at
t.rs(1)/°C= 87, 115, 232.

Component 2 undergoes a phase transition at
t.pg(2)/°C= 202.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably  +2 K

REFERENCES:

207
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COMPONENTS:

(1) Lithium methanoate (lithium formate);
LiCHO,; [556-63-8]

(2) Lithium nitrate;
LiNOg; [7790-69~4]

ORIGINAL MEASUREMENTS:

Tsindrik, N.M.

Zh. Obshch. Khim. 1958, 28, 830-834.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/K?® 100x, t/°c  T/K? 100x;
256 529 0 180 453 45 " '
247 520 5 170 443 50 N
238 511 10 162 435 55
228 501 15 178 451 60
220 493 20 194 467 65
212 485 25 208 481 70 250] i
206 479 30 220 493 75
196 469 35 232 505 80
188 461 40
2 T/K values calculated by the compiler.
200 -
Characteristic point(s):
Eutectic, E, at 162 °C and 100x;= 55
(author).
Note - The system was investigated at E
0 < 100x; < 80. 0 S0 100x, 100
LiNO3 LiCHO2
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures | Materials of analytical purity
measured with a Nichrome-Constantane recrystallized twice (extrapolated
thermocouple. teug(1)/°C= 273; author).
NOTE:
The extrapolated T, (1) reported by the
author (546 K) coincides with that listed
in Table 1.
ESTIMATED ERROR:
Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Lithium ethanoate (lithium acetate);
(2) Lithium thiocyanate;
LiCNS; [556-65-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Dmitrevskaya, O.I.

Zh. Neorg. Khim. 1969, 14, 286-296 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 148-155.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k%  100x, t/°c  T/k®  100x,
266 539 0 168 441 50
248 521 10 176 449 55
244 517 15 187 460 60
234 507 20 198 471 65
220 493 25 208 481 70
210 483 30 220 493 75
200 473 35 233 506 80
188 461 40 243 516 85
174 447 45 284 557 100
166 439 49

2 T/K values calculated by the compiler.

The figure 266 given in the original
table is apparently a misprint, being the
fusion temperature of component 2; the
figure 284 1s taken from Fig. 1 of the
original paper (compiler).

Characteristic point(s):

t/°C

250

2
200

E

0 50 100x, 100

Eutectic, E, at 166 °C (authors) and LiCNS LiCHO,
100xy= 51 (compiler).

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; solid state | Not stated.
trangition temperatures drawn from the | Component 2 undergoes a phase transition at
heating curves obtained with automatic | e,..(2)/%C= 202.
recording.
NOTE:
The eutectic composition 1is given as
100x2- 49 in the original text, but this
figure 1s conflicting with both the data
tabulated and Fig. 1lb of the original
paper.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 42 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Lithium ethancate (lithium acetate); Ferloni, P.,

LiCyH409; [546-89-4] Dipartimento di Chimica Fisica,
(2) Lithium nitrate; Universita” di Pavia (ITALY).

LiNO5; [7790-69-4]

CRITICAL EVALUATION:

This binary was submitted to visual polythermal analysis by Diogenov (Ref. 1) as a side
of the reciprocal ternary Li, Na/CzH302, NO3, and by Diogenov et al. (Ref. 2), and
Sokolov and Tsindrik (Ref. 3) as a side of the reciprocal ternary K, Li/CyH40,, NO5.
All investigations were restricted to the liquidus.

The fusion temperature of component 1 given in Refs. 1, 2 (564 K) is 7 K higher than
that (557 K) reported both in Ref. 3 and Table 1 of the Preface. Again for component 1,
a solid state transformation is mentioned in Refs. 1, 2 as occurring at 536-538 K,
whereas, in a subsequent paper by the same group (Ref. 4), a far different temperature
(405 K) is reported. No information about the existence of any solid-solid tranmsition in
lithium ethanoate is known to the evaluator from any source (included Ref. 3 and Table
1), but Diogenov”s group.

The diagrams shown in Refs. 1-3 are qualitatively similar, and characterized by the
presence of a single eutectic at 100x, about 51. It is, however, a bit surprising that
neither Sokolov and Tsindrik (Ref. 3, where Ref. 1 is quoted), nor Diogenov et al.
(Ref. 2, where Ref. 1 is not quoted) have commented on the unusually large discrepancies
existing between the eutectic temperatures they found (463 K and 449 K, respectively)
and the previous value (418 K) by Diogenov (Ref. 1). These discrepancies might be
related to the fact that component 1 tends to form glasses.

At any rate, the evaluator - due to the apparent lack of internal consistency of the
measurements by Diogenov”s group - is inclined to attach more reliability to the data
from Ref. 3, although regretting that they are reported only in graphical form.

REFERENCES:

(1) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 799-805 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1956, 1
(4), 199-205.

(2) Diogenov, G.G.; Nurminskii, N.N.; Gimel“ghtein, V.G.
Zh. Neorg. Khim. 1957, 2, 1596-1600 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1957,
2(7), 237-245.

(3) Sokolov, N.M.; Tsindrik, N.M.
Zh. Neorg. Khim. 1969, 14, 584-590 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 302-306. - -

(4) Diogenov, G.G.; Erlykov, A.M.; Gimel”shtein, V.G.
Zh. Neorg. Khim. 1974, 19, 1955-1960; Russ. J. Inorg. Chem. (Engl. Transl.) 1974,
19, 1069-1073 (*).
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COMPONENTS :

(1) Lithium ethanoate (lithium acetate);
LiCyHy0,; [546-89-4]

(2) Lithium nitrate;
LiNO4; [7790-69-4]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.

Zh. Neorg. Khim. 1956, 1, 799-805 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1956,
1 (4), 199=205.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C T/K®  100x,
259 532 0 170 443 56
254 527 5 183 456 60
248 521 9 190 463 62.5
241 514 14 206 479 68
234 507 18.5 219 492 72.5
227 500 22.5 233 506 77.5
216 489 27.5 242 515 81
204 477 32 250 523 84.5
188 461 37.5 259 532 90
176 449 41 264 537 92.5
160 433 45 276 549 94
150 423 50 283 556 96
160 433 53 291 564 100

2 7/K values calculated by the compiler.

t/°C

G
250

150

il

Characteristic point(s): 0 S0 100x, 100
LiNO3 LiCHO
Eutectic, E, at 145 °C and 100x;= 51 (author). 2372
Note = On the branch richer in component 1 the inflexion at 263 ©C indicates a phase
transition of LiC,yH30, (author).
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Not stated.

ESTIMATED ERROR:

Temperature: accuracy probably 42 K

(compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Lithium ethanoate (lithium acetate); Diogenov, G.G,} Nurmingkii, N.N.;
LiCyH30,; [546-89-4] Gimel“shtein, V.G.

(2) Litgium nitrate; Zh. Neorg. Khim. 1957, 2, 1596~1600 (*);
LiNO3; [7790-69~4] Russ. J. Inorg. Chem. (Engl. Tramsl.) 1957,

2(7), 237-245.

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x, t/°C  T/x®  100x;

259 532 0 178> 451 55 kY
257 530 1.5 196 469 60 +
249 522 8.5 214 487 68

240 513 15.5 230 503 75

232 505 21 239 512 80

221 494 28.5 250 523 85 250
209 482 36 259 532 90

198 471 41.5 265 538 92.5

188 461 46.5 277 550 94

180 453 48 291 564 100

185 458 52.5
200
2 T/K values calculated by the compiler.
This figure seems to be a misprint: the
corresponding point is reported as a filled
circle in the figure (compiler).

Characteristic point(s): —
0 50 100x, 100

Eutectic, E, at 176 °C (authors) and LiNO3 LiC2H302
100xy= 51 (compiler).
Note - The eutectic composition reported in
the original paper (100x1- 51) 18 not
coherent with the tabulated data: in
compiler”s opinion, this might be due to a
misprint.

AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERTALS:
Visual polythermal analysis. Source not stated. Component 1 undergoes a

phase transition at tCrs(l)/oc' 265.

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS::

(1) Lithium ethanocate (lithium acetate);
LiCoHA0,; [546-89-4]
283V2
(2) Lithium nitrate;
LiNOg; [7790-69~4]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Tsindrik, N.M.

Zh. Neorg. Khim. 1969, 14, 584-590 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 302-306.

VARIABLES:

Temperature

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical

form (see figure).

Characteristic point(s):

Eutectie, E, at 190 OC (authors) and 100x,

about 51 (compiler).

284
258
E
o 100X, 100
LiC,H,0, LINO,
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis (compiler). Commercial materials recrystallized

(compiler).
Component 1: tg,.(1)/°C= 284. Component 2:
te,g(2)/°C= 258,

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Lithium propanoate (lithium propionate);
(2) Lithium thiocyanate;
LiCNS; [556-65-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M. and Dmitrevskaya, 0.I.

Zh. Neorg. Khim. 1969, 14, 286-296 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 148-155.

VARIABLES:

Temperature.

PREPARED BY:

EXPERIMENTAL VALUES:

t/°c  T/K® 100x, t/°c  T/K®  100x,
329 602 0 196 469 45
326 599 5 197 470 50
313 586 10 196 469 55
294 567 15 193 466 60
268 541 20 210 483 65
245 518 25 224 497 70
220 493 30 237 510 75
204 477 35 243 516 80
194 467 37.5 260 533 90
195 468 40 266 539 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 194 oc
Eutectic, E;, at 193 9%

Intermediate compound(s):

and 100x,= 37.5 (authors).
and 100x,= 60 (authors).

t/°C

300

268

250

4202

200

Li,C3H50,CNS congruently melting at 197 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis; solid state

transition temperatures drawn from the
heating curves obtained with automatic
recording.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a solid state
transition at t...(1)/°C= 265.

Component 2 undergoes a solid state
transition at t,,. (2)/°C= 202.

ESTIMATED ERROR:

Temperature: accuracy probably 2 X
(compiler).

REFERENCES :
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COMPONENTS:

(1) Lithium propanoate (lithium propionate);
LiC3H50,; [6531-45-9)

(2) Lithium nitrate;
LiNOg; [7790-69-4]

ORIGINAL MEASUREMENTS:

Tsindrik, N.M.; Sokolov, N.M.

Zh. Obshch. Khim., 1958, 28, 1404-1410 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1462-1467. i

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x; t/°C T/K® 100x,
256 529 0 253 526 45
252 525 5 252 525 50
246 519 10 252 525 55
240 513 15 252 525 60
234 507 20 250 523 65
232 505 21.5 244 517 70
234 507 22.5 266 539 75
238 511 25 280 553 80
244 517 30 307 580 90
248 521 35 329 602 100
252 525 40

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, Ey, at 244 OC and 100x1= 70 (authors).
Eutectic, Ep, at 232 °C and 100x;= 21.5 (according !
although reported as 22.5 in the 0

to the table,
text; compiler).

Intermediate compound(s):

Lig(C4Hg05)5(NO3) 5, congruently melting at 252-253 oc.

t/°C

300

250

S0 100x, 100

(CH O ILi

L|N03 352

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE ¢

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared from propanoic acid
and lithium hydrogen carbonate (Ref. 1),
and recrystallized from n-butanol.
Component 2: material of analytical grade
recrystallized twice.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably  +2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.
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COMPONENTS

(1) Lithium butanoate (lithium butyrate);
L1C4H702; [21303-03-7]

(2) Lithium thiocyanate;
LiCNS; [556-65-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Dmitrevskaya, O0.I.

Zh. Neorg. Khim. 1969, 14, 286-296 (*);
Russ. J. Inorg. Chem. (Engl. Transl.) 1969,
14, 148-155.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/Kk*  100x, t/°C  T/K®  100x,
329 602 0 215 488 45
316 589 5 208 481 50
308 581 10 215 488 55
290 563 15 224 497 60
278 551 20 233 506 65
265 538 25 241 514 70
251 524 30 250 523 75
238 511 35 262 535 85
225 498 40 266 539 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 208 °C and 100xy= 50 (authors). 200

250

100x, 100
LiCNS

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

solid state
drawn from the
obtained with automatic

Visual polythermal analysis;
transition temperatures
heating curves
recording.

NOTE:

The fusion temperature of component 1 given
by the authors (602 K) is noticeably higher
than that (591.740.5 K) listed in Preface,
Table 1 where, moreover, no solid state
transformation 1s reported for lithium n-
butanoate.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a phase transition at
typg(1)/°C= 98,

Component 2 undergoes a phase transition at
t,,.s(2)/°C= 202.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS::

(1) Lithium butanoate (lithium butyrate);
LiC4H702; [21303-03-7]

(2) Lithium nitrate;
LiNO4; [7790-69-4]

ORIGINAL MEASUREMENTS:

Tsindrik, N.M.; Sokolov, N.M.

Zh. Obshch. Khim. 1958, 28, 1728-1733 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1775-1780. —

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/R®  100x; t/°c  T/Kk*  100x;
256 529 0 216 489 45
248 521 5 228 501 50
242 515 10 238 511 55
238 511 12,5 248 521 60
232 505 15 258 531 65
232 505 17.5 268 541 70
232 505 20 278 551 75
230 503 25 288 561 80
230 503 30 298 571 85
226 499 35 308 581 90
224 497 40 329 602 100
220 493 42.5

8 T/K values calculated by the compiler.

t/°C

300

250

Characteristic point(s): E
Eutectic, E, at 216 °C and 100x;)= 45 (authors). 0 5; 100 100
Peritectic, P, at 232 °C and 100x;= 15 (authors). LiN03 L;CJ%OQ
Intermediate compound(s):
L1804H702(NO3)7 (probable composition; authors), incongruently melting.
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures | Component 1: prepared from “chemically

of initial crystallization measured with a
Nichrome-Constantane thermocouple and a
millivoltmeter.

pure” carbonate and n-butanoic acid (Ref.
1); the solid recovered after evaporation
was recrystallized from n-butanol.
Component 2: source not stated.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS:

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

(2) Sodium methanocate (sodium formate);
NaCHOp; [141-53-7)

ORIGINAL MEASUREMENTS:

Leonesi, D.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

Braghetti, M.; Cingolani, A.;

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt resistance
thermometer, and connected with a L&N Type
K-3 potentiometer.

VARIABLES: PREPARED BY:
Temperature. Baldini, P.
EXPERIMENTAL VALUES:
t/°%c  T/R®  100x,
257.5 530.7 0 o ‘
254.5 527.7  2.02 N
251.8 525.0 3.91
250.4 523.6 4.99
248.8 522.0 6.01 280 - _
245.7 518.9 8.00
244,2 517.4 8.98
250.9 524.1 10.00
265.1 538.3 11.04
274.0 547.2 11.76 260 |- _
296.1 569.3 13.55 <
2 7/K values calculated by the compiler.
Note 1 =~ In the original paper the results 240 E i
were shown in a graphical form. The above
listed numerical values represent a
personal communication by one of the
authors (F., P.) to the compiler. 0 10 100x, 20
NaCHO2 NaBr
Note 2 - The system could not be
investigated above 300 °C due to the
thermal instability of the methanoate.
Characteristic point(s):
Eutectic, E, at 243.5 °C and 100x;= 9.5 (authors).
AUXILTARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:

C. Erba RP meterials, dried by heating under
vacuum.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +0.1 K

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Seci. 1968, 38, 116-118.
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COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Sodium bromide; I1°yasov. I.I.; Bergman, A.G.
NaBr; [7647-15-6] Zh. Obshch. Khim. 1961, 31, 368-370.
(2) Sodium ethanoate (sodium acetate);
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.
EXPERIMENTAL VALUES:
O
(-]
~
L
3289
319
0 100X, 25
NaC,H;0, —= NaBr
The results are given only in graphical form (see figure). The system was investigated
at 0 < 100x; < 25.
Characteristic point(s): Eutectic, E, at 319 °C and 100x;= 12.5 (authors).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures Not stated.
measured with a Nichrome-Constantane | Component 1: tfus(l)/°c = 755,
thermocouple and a millivoltmeter (Ref. 1). | Component 2: tfus(l)/°c = 328.
ESTIMATED ERROR:
Temperature: accuracy probably 12 K
(compiler).
REFERENCES:
(1) I1”yasov, I.1.; Bergman, A.G.
Zh. Obshch. Khim. 1960, 30, 355-358.
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COMPONENTS:

(1) Sodium bromide;
NaBr; [7647-15-6)

(2) Sodium ethanoate (sodium acetate);
NaCyH40,; [127-09-3]

ORIGINAL MEASUREMENTS:

Piantoni, G.;
Franzosini, P.
Ric. Sci., 1968, 38, 127-132.

Leonesi, D.; Braghetti, M.;

VARIABLES:

Temperature.

PREPARED BY:

D“Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k*  100x,
328.1 601.3 100

327.7 600.9 99.6
327.1 600.3 98.9
326.5 599.7 98.2
326.1 599.3 97.8
325.4 598.6 97.1
325.4 598.6 97.1
325.4 598.6 97.0
323.0 596.2 94.4
323.1 596.3 94.4
321.0 594.2 92.2
318.8 592.0 89.8
322.3 595.5 88.5
325.9 599.1 88.2
331.8 605.0 87.6

8 T/K values calculated by the compiler.

to the compiler.

Note 1 - In the original paper the results were shown in graphical
listed numerical values represent a private communication by one of the authors (F., P.)

3t .
D
¥
N
-
320} 4
E
86 83 100x, 100
NaBr NaC2H302

form. The above

Note 2 - The system was investigated at 0 < 100x; < 12.5.

Characteristic point(s): Eutectic, E, at 317.9 °C and 100x2- 88.9 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an

inert atmosphere, and allowing omne to
observe the system visually, was employed
(for details, see Ref. 1). The initial

crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The authors discuss thelr own results in
comparison with both the expected ideal
behaviour of the molten mixtures and the
previous data from Ref. 2. Extension of
this comparison to the cryometric constant
at null molality for different solutes in
molten sodium ethanoate allowed them to
argue that sodium bromide and sodium
ethanoate show a remarkable tendency to
give mixed crystals.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials,
under vacuum.

dried by heating

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) Braghetti,M.;Leonesi,D.;Franzosini,P.
Ric. Sci. 1968, 38, 116-118.

(2) 1l°yasov. I.l.; Bergman, A.G.
Zh. Obshch. Khim. 1961, 31, 368-370.
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]
(2) Sodium ethanoate (sodium acetate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k®  100x, t/°C T/K® 100x,
258 531 0 296 569 50
252 525 5 300 573 55
244 517 10 303 576 60
242 515 10.5 308 581 65
252 525 15 313 586 70
260 533 20 316 589 75
267 540 25 320 593 80
270 543 30 323 596 85
278 551 35 326 599 90
284 557 40 330 603 95
291 564 45 331 604 100

2 T/K values calculated by the compiler.

Characteristic polnt(s):

t/°C

300

250

Eutectic, E, at 242 ©°C and 100xy= 10.5 (author).

0 S0 100x, 100

NaCHO2 NaC2H302

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

Melts contained in a glass tube and stirred.
Temperatures measured with a  Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1:
("chemically

excess of methanoic aci

purity. The

prepared by reacting aqueous

pure”) Na,C0q with a

solvent and excess acid

removed by heating to 160 °C,
Component 2: "chemically pure” material.

slight

of analytical

were

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably

+2 K

REFERENCES:
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHO5; [141-53-7]

(2) Sodium propanoate (sodium propionate);
NaC3H502 [137-40-6)

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Minchenko, S.P.
Zh. Obshch. Khim. 1971, 41, 1656-1659.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure; empty circles: visual
polythermal analysis; filled circles:
thermographical analysis).

Characteristic point(s):
Eutectic, E;, at 255 °C and 100x,= 6
(authors).

Eutectic, Eq,

at 293 °C and 100x,= 98
(authors).

Intermediate compound(s):

Na3CHO,(C3H505) 5, congruently melting.

o E2
E, ¥
[s]
g
S
100f
o 100 X, 700
NaCHO, NaC3Hs0,

AUXTLIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis
with thermographical analysis.

supplemented

NOTE:

The fusion temperature reported for
component 1 (531 K) coincides with that
listed in Preface, Table 1 (530.740.5 K),

whereas the Tyrg values from Ref. 2 and
Table 1 are significantly discrepant.
Concerning component 2, the fusion
temperature (571 K) looks as somewhat too

high; moreover, doubts are to be cast about
the reliability of the highest transition
temperature (560 K) quoted by the authors
from Ref. 2, inasmuch as both DSC (Table 1)
and adiabatic calorimetry (Table 3 of the
Preface) proved the occurrence of solid
state transformations only at 467-470 and
491-494 K, respectively.

SOURCE AND PURITY OF MATERIALS:

Both components prepared from the
acid and the carbonate (Ref. 1).
Component 1 melts at tg,.(1)/°C= 258 and
undergoes a phase trausition at
terg(1)/9C= 242 (Ref. 2).

Component 2 melts at tg,.(2)/°C= 298
(according to Fig.s 3, 4, of the original
paper; compiler) or 300 (Fig. 1), and
undergoes phase transitions at
topg(2)/9C= 195, 217, 287 (Ref. 2).

proper

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956,
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COMPONENTS: EVALUATOR:
(1) Sodium methanoate (sodium formate); Franzosini, P.,

NaCHO,; [141-53-7] Dipartimento di Chimica Fisica,
(2) Sodium butanoate (sodium butyrate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who suggested the existence of: (1) a
eutectic, E;, at 525 K (252 °C) and 100x,= 2.5; (i1) a eutectic, Ey, at 581 K (308 °c)
and 100x,= 89; and (1ii) an intermediate compound, NaZCHOZC4H702, congruently melting at
614 K (3%1 o¢y.

Component 2, however, forms 1liquid crystals. Therefore, the fusion temperature,
Teug(2)= 603 K (330 9C; Ref. 1), should be identified with the clearing temperature, the
corresponding value from Table 1 of the Preface being T,;.(2)= 600.4+0.2 K. No mention
is made by the author of the other phase transitions occurring in component 2, including
that corresponding to the actual fusion, viz., Tfus(Z)— 524.5+0.5 K (Table 1).

Conversely, the fusion temperature of component 1, Tfus(1)= 531 K (258 °C; Ref. 1),
satisfactorily corresponds to the value of Table 1, viz., Tfus(1)= 530.74+0.5 K.

In conclusion, Sokolov”s assertion of the existence of the congruently melting
intermediate compound is a reasonable interpretation of the trend of the available data.
In this case, however, the phase diagram could be interpreted with reference to Scheme
D.1 of the Preface: 1in particular, the eutectic E, could be actually identified with an
M’E point, Sokolov”s diagram likely being similar to that shown in Preface, Scheme D.1.

The unusual size of the dome and the absence of any information about the solidus does
not allow one to exclude that Sokolov”s points might be at least in part relevant to
liquid-liquid instead of solid~liquid equilibria. One might therefore take into account
the occurrence of liquid layering as shown in the figure: in particular, the eutectic E,y
could be actually identified with an invariant at which equilibrium occurs among two
isotropic liquid and one crystalline liquid phases.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581~1593.
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COMPONENTS

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]

(2) Sodium butanoate (sodium butyrate);
NaC,H705; [156-54-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

(author).

Eutectic, E,, at 308 °C (erroneously
reported as 318 °C in the text, compiler)
and 100xy= 89 (author).

Intermediate compound(s):

§Z%CEEZC4H702, congruently melting at

t/°c  T/Xk%  100x, t/°C  T/k?  100x,

258 531 0 340 613 55 v !
252 525 2.5 340 613 60 i

287 560 5 339 612 65

301 574 10 338 611 70

312 585 15 336 609 75 350 4
318 591 20 331 604 80

324 597 25 324 597 85

327 600 30 308 581 89

333 606 35 311 584 90 300

337 610 40 322 595 95

339 612 45 330 603 100

341 614 50

4 T/K values calculated by the compiler. 250
Characteristic point(s):

Eutectic, E;, at 252 °C and 100xy= 2.5 s

] S0 100x, 100
NaCHO2 NcC‘H702

AUXILTIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Materials prepared by reacting aqueous
("chemically pure") NagCOy with a slight
excess of the proper acid of analytical

purity. The solvent and excess acid were
removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS :

(1) Sodium methanoate (sodium formate);
NaCHOp; [141~53-7]

(2) Sodium iso.butanocate (sodium
iso.butyrate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°C  T/R®  100x, t/°C  T/K®  100x,
258 531 0 329 602 55 w T
252 525 1.3 327 600 60 3
290 563 5 325 598 65 b
305 578 10 320 593 70
314 587 15 314 587 75
319 592 20 306 579 80
321 59 25 296 569 85 300 7
324 597 30 282 555 90
326 599 35 258 531 95
327 600 40 250 523 96.5
329 602 45 260 533 100 )
330 603 50 6
B0
2 7/K values calculated by the compiler. E;
Characteristic point(s):
Eutectic, E;, at 252 OC and 100xy= 1.3 (author). o
o =
Eutectic, E5, at 250 °C and 100x2 96.5 (author). 0 S0 100x, 100
Intermediate compound(s): N°CH02 N°"C‘H702
Na,CHO,1.C4H,0,, congruently melting at 330 °C.
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Materials prepared by reacting aqueous
Melts contained in a glass tube and ("chemically pure”) NaZCO with a slight
stirred. excess of the proper acig of analytical

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV £full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

NOTE:

As an interpretation alternative to that by
Sokolov, the large liquidus dome might be
due to the occurrence of a miscibility gap
in the liquid state.

purity. The solvent and excess acid were

removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy

probably

+2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium methanoate (sodium formate); Franzosini, P.,

NaCHO5; [141-53-7] Dipartimento di Chimica Fisica,
(2) Sodium iso.pentanoate (sodium Universita” di Pavia (ITALY).

iso.valerate);
Nai-CSHQOZ; [539-66-2]

CRITICAL EVALUATION:

This system was studied only by Sokolov
(Ref. 1), who claimed the existence of:

(1) a eutectic, E;, at 525 K (252 °C) and

100x,= 0.75;

(i1)"a eutectic, E,, at 518 K (245 °C) and

100xy= 94.5; and

(iii an intermediate compound,

NaS(CHOZ)g(i'CéHgOZ)Z congruently melting IL
K (320 “C).

at 593

Component 2, however, forms 1liquid Bothﬂo ﬂ- Torl2)
crystals. Therefore, the fusion temperature ! Ifopm L?7
reported in Ref. 1, Tg,.(2)= 535 K (262 oc) iquids

= Trus?
is actually to be identified with the // ILFLC /E(
P4

clearing temperature, the corresponding L
value from Table 2 of the Preface being Lc NE
To1p(2)= 55941 K. The remarkable TLJU
discrepancy between these values might be

attributed to the presence of some impurity

in Sokolov”s sample, inasmuch as the value

from Table 2 meets rather satisfactorily

those reported by Ubbelohde et al. (556 K;

Ref. 2), and by Duruz et al. (553 K; ) %
Ref. 3). According to Table 2, component 2

melts at 461.5+0.6 K.

Conversely, the fusion temperature reported
in Ref. 1 for component 1, Tg .(1)= 531 K
(238 °C) 1is in satisfactory agreement with
the value from Table 1, viz.,
Tgyg(l)= 530.74+0.5 K.

In conclusion, Sokolov”s assertion of the existence of the congruently melting
intermediate compound is a reasonable interpretation of the trend of the available data.
In this case, however, the phase diagram should be modified as follows: the eutectic E,
should be identified with an M"g point, Sokolov”s diagram being likely similar to that
shown in Scheme D.1.

The unusual size of the dome and the absence of any information about the solidus does
not allow one to exclude that Sokolov”™s points might be at least in part relevant to
liquid-liquid instead of solid-liquid equilibria. One might therefore take 1nto account
the occurrence of liquid layering as shown in the figure: in particular, the eutectic Eqy
could be actually identified with an invariant at which equilibrium occurs among two
isotropic liquid and one crystalline 1liquid phases.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A322, 281-299.
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHOp; [141-53-7]

(2) Sodium iso.pentanoate (sodium
iso0.valerate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/Kk*  100x, t/°c  T/K? 100x,
258 531 0 317 590 50
252 525 0.75 315 588 55
287 560 5 312 585 60
300 573 10 309 582 65
308 581 15 306 579 70
311 584 20 301 574 75
314 587 25 297 570 80
316 589 30 284 557 85
318 591 35 265 538 90
320 593 40 245 518 94.5
319 592 45 262 535 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 252 °C and 100xy= 0.75 (author).
Eutectic, E,, at 245 °C and 100xy= 94.5 (author).

Intermediate compound(s):

Nas(CH02)3(i.C5H902)2, congruently melting at

t/°C

300 -

250%-

E,
E;
0 S0 100x, 100
NaCHO2 Na:.CsH902

320 °c.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis.

Melts contained 1in a glass tube and
stirred.

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Materials prepared by reacting aqueous
("chemically pure") NaZC03 with a slight
excess of the proper acid of analytical

purity. The solvent and excess acid were
removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:




228

Systems with Common Cation

COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHO5; [141-53-7]

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

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;
Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t
o
t/°C  T/K®  100x, 3
257.5 530.7 0
256.0 529.2 0.95 r T
254.5 527.7 2.10
253.2 526.4 3.00
251.6 524.8 3.94
250.7 523.9 4.60 280 N
249.8 523.0 5.14
252.5 525.7 5.22
259.5 532.7 5.63
260.5 533.7 5.70
266.8 540.0  5.98 20 R
275.4 548.6 6.48
286.3 559.5 7.13
293.6 566.8  7.55 E
298.9 572.1 7.83 L
0 S 100x, 10
3 /K values calculated by the compiler. NoCH02 NaCl
Note 1 =— In the original paper the results were shown in graphical form. The above
listed nuwmerical values represent a personal communication by one of the authors (F.,
P.) to the compiler.
Note 2 = The system could not be investigated above 300 °C due to the thermal
instability of the methanoate.
Characteristic point(s):
Eutectic, E, at 249.8 °C and 100x,= 5.15 (authors).
AUXILIARY I[NFORMATION
METHOD/APPARATUS /PROCEDURE 3 SOURCE AND PURITY OF MATERIALS:
A Pyrex device, suitable for work under an | C. Erba RP materials, dried by heating
inert atmosphere, and allowing one to under vacuum.
observe the system visually, was employed
(for details, see Ref. 1). The 1initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.
NOTE:
Previous investigations by the same group ESTIMATED ERROR:
(Ref. 2) stated that the cryometric
constant of sodium methanoate was Temperature: accuracy probably +0.1 K
K= 9.4+0.2 K molality™l, and that (compiler).
1im (AT/m) = 9.6 K molality™l REFERENCES :
merQ
(where AT: experimental freezing point de- (1) Braghetti, M.; Leonesi, D.;
pression; wm: wmolality of the solute) when Franzosini, P.
NaCl was the solute. Consequently, the Ric. Sci. 1968, 38, 116-118.
solubility of component 2 in component 1l in (2) Leonesi, D.; Pilantoni, G.; Berchiesi,
the solid state ought to be insignificant. G.; Franzosini, P.
Ric. Sci. 1968, 38, 702-705.
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COMPONENTS: EVALUATOR:
(1) Sodium methanoate (sodium formate); Ferloni, P.,

NaCHO5; [141-53~7] Dipartimento di Chimica Fisica,
(2) Sodium thiocyanate; Universita” di Pavia (ITALY).

NaCNS; [540-72-7)

CRITICAL EVALUATION:

The system sodium methanoate = sodium thiocyanate was investigated by Sokolov, 1954
(Ref. 1), Sokolov and Pochtakova, 1958 (Ref. 2), Cingolani et al., 1971 (Ref. 3), and
Storonkin et al., 1974 (Ref. 4).

The 1liquidus curve drawn on the basis of visual polythermal observations 1led Sokolov
(Ref. 1) to express the opinion that the system was a eutectic one.

Sokolov and Pochtakova (Ref. 2) re-examined the system (as a side of the composition
square of the reciprocal ternmary K, Na/CHOZ, CNS) using the same method and came to
parallel conclusions. It is however to be noted that: (1) differences up to 8 K exist
between the fusion temperatures listed in either paper for mixtures of equal
composition; and (1i) the coordinates of the eutectic are somewhat different, i.e.,
460 K and 100x,= 36 according to Ref. 1, and 462 K and 100xy= 38 according to Ref. 2.

Cingolani et al. (Ref. 3), not aware of Ref.s 1, 2, found two invariants, viz. a
eutectic at 462.7 K and 100x2- 38.0 (in excellent agreement with Ref. 2) and the other
one corresponding to the incongruent melting of the intermediate compound Nag(CHO,),CNS.
They supplimented their visual observations (carried out at a cooling rate of about
0.25 K min™*) with DSC analysis, and, in particular, asserted that the composition of
the intermediate compound "was confirmed by DSC measurements”. They could also observe
in the composition triangle of each of the ternaries Na/Br, CHO,, CNS, Na/CHOZ, Cl, CNS,
and Na/CHO,, CNS, T a crystallization region belonging to the binary intermediate
compound ang covering respectively 0.45, 0.80, and 1.80 % of the liquidus area.

Storonkin et al. (Ref. 4) employed DTA to investigate the ternary Na/CHOz, CNS, NO3, and
once more found, for the binary system of interest here, just one eutectic at 443 K and
100xy=~ 36; they also claimed the distribution coefficient of NaCHO, in NaCNS to be zero
in the thiocyanate crystallization field. They were apparently not aware of Ref. 3.

Because of the better accuracy of the experimental approach, the evaluator is inclined
to recommend (among those available so far) the data by Berchiesi et al. (Ref. 3). The
fact that Storonkin et al. (Ref. 4), by employing a DTA technique, where not able to
detect the intermediate compound still remains surprising. This fact, however, might be
explained 1f the large supercooling effect found by the latter authors in the region of
the ternary eutectic could not be prevented in the region of the binary eutectic.
Efficient stirring and slow cooling rate have likely allowed Cingolani et al. (Ref. 3)
to avoid this drawback. The presence of some impurity in Storonkin et al. (Ref. 4)
methanoate is even possible, inasmuch as their T¢ .(1)/K value (528) 1s some 3 K lower
than those reported in Ref.s 1 (531), 2 (531§, and 3 (530.65), and in Table 3
[530.46+0.04 (adiabatic calorimetry); 530.740.5 (DSC)].

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1391-1397 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1449-1454.

(3) Cingolani, A.; Berchiesi, G; Piantoni, G.
J. Chem. Eng. Data 1971, 16, 464-467.

(4) Storonkin, A.V.; Vasil“kova, I.V.; Potemin, S.S.
Vestn. Leningr. Univ., Fiz., Khim. 1974, (10), 84-88.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium methanocate (sodium formate); Sokolov, N.M.
NaCHO,; [141-53-7] Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

VARIABLES: PREPARED BY:

Temperature. Baldini, P.

EXPERIMENTAL VALUES:

t/°%c T/K*  100x, t/°%C  T/K®  100x,
]

258 531 0 212 485 45 kY
250 523 5 232 505 50 #
241 514 10 244 517 55

233 506 15 256 529 60 200
213 486 25 267 540 65

202 475 30 284 557 75

190 463 35 302 575 90

187 460 36 311 584 100

197 470 40 250

2 T/K values calculated by the compiler.

Characteristic point(s): 200

Eutectic, E, at 187 °C and 100x,= 36 (author).

0 S0 100x, 100
NaCHO2 NaCNS
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1 synthetized from methanoic acid
Salt(s) melted in a test tube. Temperature and NaHCO3. Component 2 of analytical
measured with a Nichrome-Constantane | purity recrystallized once from water and

thermocouple and a millivoltmeter with | once from ethanol.
mirror reading to 17 mV.

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1958, 28, 1391-1397 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1958,
28, 1449-1454.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x; t/°c  T/k®  100x;
311 584 0 210 483 55
306 579 5 195 468 60
298 571 10 189 462 62
290 563 15 195 468 65
283 556 20 202 475 70
278 551 25 216 489 75
269 542 30 225 498 80
259 532 35 239 512 85
251 524 40 246 519 90
237 510 45 256 529 95
228 501 50 258 531 100

2 7/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 189 °C and 100x;= 62 (authors). ,

t/°C

270

220

100x, 100

NaCNS NcCHO2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE ¢

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

commercial material
it undergoes a

Component 1:
recrystallized from water;

phase transition at t,,..(1)/°C= 242 (Ref.
1).

Component 23 commercial material
recrystallized from alcohol.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M,
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

MAMA—I*
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COMPONENTS :

(1) Sodium methanoate (sodium formate);
NaCHOp; [141-53-7]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Cingolani, A.; Berchiesi, G; Piantoni, G.
Je. Chem. Eng. Data 1971, 16, 464~467.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°Cc  T/K®  100x, t/°C  T/k®  100x,
257.5 530.7 0 199.5 472.7  30.2
251.0 524.2 4.5 197.0 470.2  32.1
241.0 514.2 10.1 195.0 468.2 34.2
232.5 505.7 14.6 194.0 467.2 34.8
221.0 494.2  20.1 193.0 466.2  35.1
212.0 485.2  23.9 190.5 463.7 37.3
202.5 475.7 27.2 189.5 462.7  38.1
193.0 466.2  38.9 223.5 496.7 50.0
193.0 466.2 39.1 231.0 504.2 53.0
199.0 472.2  41.0 234.5 507.7 54.4
203.5 476.7 42.4 241.0 514.2 57.7
203.5 476.7 42.7 257.0 530.2  65.5
213.0 486.2  45.7 268.5 541.7 72.9
217.0 490.2  47.8

2 T/K values calculated by the compiler.

Note 1 ~ Measurements at t/°C > 280 not taken
due to instability of the melts (authors).

Note 2 - Despite the high accuracy of their
temperature measurements, the authors chose
to tabulate temperatures rounded at

Characteristic point(s):

Intermediate compound(s):

v T
>
C
250+ 4
200+ p 4
E
0 40 100x, 80
NcCHO2 NaCNS

0.5 X (compiler).

Eutectic, E, at 189.5 °C and 100x,= 38.0 (authors).
Peritectic, P, at 200.8 °C and 100x,= 28.6 (authors).

Nag(CHO,),CNS, incongruently melting (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual method (for details, see Ref. 1). The
melts contained 1in a Pyrex cryostat were
cooled at a rate of about 0.25 K/min; the
temperatures of initial crystallization were
measured with a Chromel-Alumel thermocouple
checked by comparison with a certified Pt
resistance thermometer, and connected with a
L&N potentiometer type K-3. Supplementary
DSC measurements were also performed.

SOURCE AND PURITY OF MATERIALS:

Materials of stated purity > 99 % were
employed after careful drying.

ESTIMATED ERROR:

Temperature: accuracy + 0.05 K (authors).

REFERENCES:

(1) Braghetti, M.; Leonesi, D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS :

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.; Potemin,
S.S.

Vestn. Leningr.
(10), 84-88.

Univ., Fiz., Khim. 1974,

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c T/K® 100x,
255 528 0
235 508 10
210 483 20
182 455 30
186 459 40
215 488 50
240 513 60
259 532 70
280 553 80
295 568 90
308 581 100

8 T/K values calculated by the compiler.

Note - The data tabulated were drawn by the
compiler from Fig. 1 of the original paper.

Characteristic point(s):

Eutectlic,
(authors).

E, at 170 °C and 100xy= 36

t/°C

w
(=)
(=]

2501

200

0 S0 100x, 100

Na(CNS

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
DTA. NaCHO, of analytical purity and “chemically
Thermograph with photorecorder. pure” NaCNS, heated 10-15 h at temperatures
Salt(s) sealed under vacuum in  Pyrex 50-60 ©C below their fusion temperatures,
ampoules. were employed.

No other information given.

233

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 42 K

REFERENCES:
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]

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

ORIGINAL MEASUREMENTS:

Leonesi, D.; Braghetti, M.; Cingolani, A.;

Franzosini, P.
Z. Naturforsch. 1970, 25a, 52-55.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/k% 100x, t/°C  T/k* 100x,

257.5 530.7 0 243.5 516.7 9.00 Ef
256.8 530.0 0.42 241.6 514.8 9,98 +
256.3 529.5 0.73 237.7 510.9 12.01

255.9 529.1 0.98 234.0 507.2 13.99

255.4 528.6 1.34 232.2 505.4 15.00

254.7 527.9 1.79 230.0 503.2 15.99

254.3 527.5 2.03 236.5 509.7 17.99

251.2 524.4 4.02 248.4 521.6 18.98

248.3 521.5 6.00 270.9 544.1  20.99

244,9 518.1 7.99 306.3 579.5 24.61 260

4 T/K values calculated by the compiler.

Note 1 - In the original paper the results
were shown in a graphical form. The above
listed numerical values represent a
personal communication by one of the
authors (F., P.) to the compiler.

Note 2 - The system «could not be
investigated above about 300 °C due to the
thermal 1instability of the methanoate.

Characteristic point(s):

240

Eutectic, E, at 227.7 °C and 100x,= 17.25 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The 1initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP meterials, dried by heating

under vacuum.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy

probably +0.1

K

REFERENCES:

(1) Braghetti, M.; Leonesi, D.;
Franzosini, P.
Ric. Sci. 1968, 38, 116-118.
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COMPONENTS :

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7]

(2) Sodium nitrite;
NaNOy; [7632-00-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, B40-844 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1957,

27, 917-920.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x,
258 531 0
251 524 5
243 516 10
238 511 15
232 505 20
225 498 25
215 488 30

207 480 35
193 466 40
179 452 45
177 450 50
198 471 55

211 484 60
222 495 65
231 504 70
241 514 75

251 524 80
260 533 85
267 540 90
275 548 95
284 557 100

2 T/K values calculated by the compiler.

Characteristic point(s): Eutectic, E, at 169 ©C and 100xy= 48 (author).

t/°C

250

200

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis; salt mixtures
melted in a glass tube (surrounded by a

wider tube) and stirred with a glass
thread. The  temperatures of 1initial
crystallization were measured with a
Nichrome-Constantane thermocouple checked
at the fusion points of water, benzoic
acid, mannitol, AgNO5, Cd, KNO3, and
K20r207 .

NOTE:

The fuslon temperature of component 1
(531 K) 1s in excellent agreement with the
value (530.7+0.5 K) 1listed in Table 1 of
the Preface, where a solid state transition
(at 502+5 K), not mentioned by the author,
is also reported.

SOURCE AND PURITY OF MATERIALS:

"Chemically pure” materials recrystallized

from water.

ESTIMATED ERROR:

Temperature: accuracy probably

(compiler).

2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium methanocate (sodium formate); Ferloni, P.,

NaCHO,; [141-53-7] Dipartimento di Chimica Fisica,
(2) Sodium nitrate; Universita” di Pavia (ITALY).

NaNOg; [7631-99~4]

CRITICAL EVALUATION:

The system sodium methanoate - sodium nitrate was {investigated by Sokolov, 1954
(Ref. 1), Tsindrik, 1958 (Ref. 2), Berchiesi et al., 1972 (Ref. 3), and Storonkin et
al., 1974 (Ref. 4). .

The 1liquidus curve drawn on the basis of visual polythermal observations led Sokolov
(Ref. 1) to express the opinion that the formation of any intermediate compound was to
be excluded, and consequently the system was a eutectic one.

Tsindrik (Ref. 2), who belonged to the same Smolensk Medical Institute (S.M.I.) as
Sokolov, re-examined the system (as a side of the composition square of the reciprocal
ternary Li, Na/CHOZ, NO3) using the same method and came to parallel conclusions.
Significant discrepancies, however, exist in the trend of the liquidus curves given by
either author; and for the coordinates of the eutectic, Tsindrik (Ref. 2) quoted figures
(from a paper discussed in 1956 by Sokolov - Ref. 5) which coincide neither with those
reported by Sokolov himself in his 1954 paper (Ref. 1) nor with those the evaluator
could obtain by plotting Tsindrik”s experimental points (Ref. 2).

Berchiesi et al. (Ref. 3), being aware of Sokolov”s paper (Ref. 1), found two invariant
points: a eutectic and one corresponding to the incongruent melting of the intermediate
compound Na,(CHO5)3NO3. They supplemented their visual observations with DSC analysis of
four mixtures. In the recorded traces they recognized: for x)= 0.7926, "peaks
corresponding to the peritectic transition (477 K) and to complete fusion”; for
x;= 0.7312, '"peaks corresponding to the eutectic fusion (464 K), to the peritectic
transition (477 K) and to complete fusion”; for x;= 0.6560, "peaks corresponding to the
eutectic fusion and to the peritectic transition”; for =x;= 0.5190, one “"peak
corresponding to the eutectic fusion”. They could also observe in the composition
triangle of the ternary Na/CHOz, CNS, NO3 a crystallization region belonging to the
binary intermediate compound and covering 5.30 % of the liquidus area.

Storonkin et al. (Ref. 4) employed DTA to investigate the same ternary, and once more
found, for the binary system of interest here, just one eutectic although at coordinates
different from those reported by Sokolov (Ref. 1) and by Tsindrik (Ref. 2); they also
claimed the distribution coefficient of NaCH02 in NaNOj to be zero in the nitrate
crystallization field. Storonkin et al. (Ref. 4) were apparently aware only of a 1971
paper by Sokolov and Khaitina (Ref. 6), where in turn only Sokolov”s 1954 findings
(Ref. 1) were quoted.

Finally, it 1is to be mentioned that the cryometric data of Leonesi et al., 1968
(Ref. 7), proved that the nitrate has no tendency (or at least a negligibly small
tendency) to dissolve in the methanoate in the solid state.

In order to evaluate the consistency of the above sets of measurements, the following
considerations may be useful.

In any binary system where solid solutions are absent, the branch of the liquidus curve
rich in component 1 may often be represented satisfactorily by means of the approximate
equation (Ref. 8)

T(1) = {H(1)/R + (A/R)(x7)2} / {S(1)/R ~ 1n (xy)}
where A is an empirical constant which of course 1s zero for ideal systems, and

H(1) = ag,o(1)H; S(1) = a,,.(1)S; .
When T(1l) is between [T¢,g(1) and Typg(1l)],

B(1) = 8pyg(1)Hy + 8ppg(L)Hy; S(L) = Agyg(1)Sy + A¢pg(1)Sy o«
Taking now  the DSC numerical values listed in Table 3 of the Preface, which concern

component 1, i{.e. sodium methanocate, one obtains for the ideal behaviour the curve
denoted as "ideal” in the Figure of the next page.
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COMPONENTS:

(1) Sodium methanoate (sodium formate);

(2)

EVALUATOR:

Ferloni, P.,
Dipartimento di Chimica Fisica,

NaCHO,; [141-53-7)
Universita” di Pavia (ITALY).

Sodium nitrate;
NaNO4; [7631-99-4]

CRITICAL EVALUATION (continued):

For
(Ref. 7)
experimental points
branch rich in methanoate,
assigned the value -175 K.

binary,
and

the system K/CHOp, NO5 Leonesi et al.
were able to fit their
fairly well for the

when A/R was
In the present
formed with the common cation Na
the same pair of different anions, it

+ SOKOLOV (1)

A TSINDRIK

o BERCHIESI ET AL]
x STORONKINETAL

seemed not unreasonable to expect analogous
behavior. Introducing into Eq. (1) the
above A(1)H; and A(1)S, values, and again
A/R= -175 K, the "real"” curve of the Figure
is obtained. It can be seen that Berchiesi
et al.”s (Ref. 3) points are the closest to
this curves, whereas progressively
increasing discrepancies are observed for
the data of Tsindrik (Ref. 2), Sokolov
(Ref. 1), and Storonkin et al. (Ref. 4)
(each temperature being corrected in order
to make allowance for the differences in

510

490

the

methanoate

given by the different authors).

Thus,
recommend (among those available
the data by Berchiesi et al.
fact
employing a DTA technique,

to

rather
might be related to the large
effect
region
difficult

fusion temperatures of the

inclined to
so far)
(Ref. 3). The
(Ref. 4), by
where not able
detect the intermediate compound seems
surprising. This fact, however, 1
supercooling
found by the latter authors in the
of the ternary eutectic and
to prevent also in the region of

the evaluator is

470

that Storonkin et al.

075 Xnacwo, 05

the binary eutectic. Efficient stirring and

slow cooling rate have likely allowed
Berchiesi et al. (Ref. 3) to avoid this
drawback. The presence of some impurity in

Storonkin et al.”s (Ref. 4) methanoate
even possible,

is
inasmuch as their Tfus(l)/K

value (528) 1is some 3 K lower than those
reported in Ref.s 1 (531), 2 (531), and 3
(530.65), and in Table 3 [530.46+0.04

(adiabatic calorimetry); 530.7+0.5 (DSC)].

REFERENCES:

(L)

Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Tsindrik, N.M.; Zh. Obshch. Khim. 1958, 28, 830-834.

(3) Berchiesi, M.A.; Cingolani, A.; Berchiesi, G.; J. Chem. Eng. Data, 1972, 17, 61-64.

(4) Storonkin, A.V.; Vasil“kova, IL.V.; Potemin, S.S.; Vestn. Leningr. Univ., Fiz., Khim.
1974, (10), 84-88.

(5) Sokolov, N.M.; Tezisy Nauch. Konf. S.M.I. 19562,

(6) Sokolov, N.M.; Khaitina, M.V.; Zh. Obshch. Khim. 1971, 41, 1417.

(7) Leonesi, D.; Piantoni, G.; Berchiesi, G.; Franzosini, P.; Rie. Sci. 1968, 38, 702.

(8) Sinistri, C.; Franzosini, P.;Ric. Sci. 1963, 33(II-A), 419-430. -

(9) Braghetti, M.; Berchiesi, G.; Franzosini, P.; Ric. Sei. 1969, 39, 576.

2 This quotation as given by Tsindrik (Ref. 2) is probaly to be completed as

Tezisy Dokl.
reprint from the author,

the

follows:
Konf. S.M.I. 1956. The evaluator did not succeed in obtaining a

but it is highly probable that numerical data are not given in
held

X Nauch.

Tezisy, since such documents usually report only summaries of the discussions

at the pertinent conferences.
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COMPONENTS:

(1) Sodium methanoate (sodium formate);
NaCHOp; [141-53-7]

(2) Sodium nitrate;
NaNOg; [7631-99-4]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

£/°c  T/Kk®  100x,
258 531 0
252 525 5
242 515 10
232 505 15
214 487 25
206 479 30
198 471 35
192 465 40
188 461 45
186P 459 49
190 463 50
206 479 55
220 493 60
235 508 65
262 535 75
284 557 85
302 575 95
308 581 100

8 T/K values calculated by the compiler.
Eutectic temperature (author).

Characteristic point(s):

Eutectic, E, at 186 °C and 100x,= 49 (author).

t/°C

200

NaCHO2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis. Salt(s) melted
in a test tube. Temperature measured with a
Nichrome-Constantane thermocouple and a
millivoltmeter with mirror reading to 17
nV.

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from methanoic acid
and NaHCO3. Commercial component 2 further
purified by the author according to Laiti.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium methanoate (sodium formate); Tsindrik, N.M.
NaCHO5; [141-53-7] Zh. Obshch. Khim. 1958, 28, 830-834.
(2) Sodium nitrate;
NaNO4; [7631-99-4]
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.
EXPERIMENTAL VALUES:
t/°c  T/K® 100x,
258 531 0 u T
252 525 5 <
245 518 10 +
236 509 15
226 499 20 300
219 492 25
212 485 30
204 477 35
196 469 40
188 461 45 250
192 465 50
210 483 55
226 499 60
240 513 65 200
250 523 70
260 533 75
270 543 80
278 551 85
288 561 90
208 571 95 0 SO 100;3 100
308 581 100 NaCHO2 NaNU3
2 T/K values calculated by the compiler.
Characteristic polnt(s):
Eutectic, E, at 187 ©C and 100x,= 48 (author, Ref. 1)
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures Materials of analytical purity twice
measured with a Nichrome-Constantane recrystallized.
thermocouple. Salt(s) melted in a test Component 1 undergoes a solid state
tube, hand-stirred. transition at t...(1)/%C= 242 (Ref. 1).
Component 2 undergoes a solid state
transition at t.,..(2)/°C= 275 (current
literature).
ESTIMATED ERROR:
Temperature: accuracy probably +2 K
(compiler).
REFERENCES:

(1) Sokolov, N.M.
Tezisy Nauchn. Konf. S.M.I. 1956.
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COMPONENTS

(1) Sodium methanoate (sodium formate);
NaCHOy; [141-53-7)

(2) Sodium nitrate;
NaNOg; [7631-99-4]

ORIGINAL MEASUREMENTS:

Berchiesi,M.A.; Cingolani,A.; Berchiesi,G.
J. Chem. Eng. Data, 1972, 17, 61-64.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c T/K® 100x, t/°C  T/K* 100x,
257.50 530.65 0 205.85 479.00 33.07
249.50 522.65 5.17  204.50 477.65 33.99
242,73 515.88 9.88 203.50 476.65 35.98
237.58 510.73 12.69 202.13 475.28 38.09
234.43 507.58 15.04 201.25 474.40 39.99
231.65 504.80 16.59 199.25 472.40 42.01
229.03 502.18 18.12 195.38 468.53 44.96
226.58 499.73 19.41 193.50 466.65 46.61
226.13 499.28 20.08 192.10 465.25 48.57
223.98 497.13 21.53 195.75 468.90 49.93
221.35 494,50 22.78  200.87 474.02 51.67
219.85 493.00 24.00 208.93 482.08 55.09
217.73 490.88 26.08 220.70 493.85 60.01
215.08 488.23 27.19  243.03 516.18 70.02
213.55 486.70 28.04 263.95 537.10 79.90
213.05 486.20 28.61 284.98 558.13 90.04
210.30 483.45 30.07 306.00 579.15 100.00
207.54 480.69 32.03

2 T/K values calculated by the compiler.

Eutectic, E, at 191 °C

5
2
300
250
200
1
0 S0 100x, 100
NaCHO2 NaNO3

Characteristic points: Peritectic, P, at 204 ©C and 100x9= 34.4 (authors).

and 100x,= 48.1 (authors).

Intermediate compound: Na,(CHO)3NO3, incongruently melting (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Visual method, supplemented by DSC
analysis. Salt(s) melted in a Pyrex device
(1) put into a furnace whose temperature
was controlled by means of a Chromel-Alumel
thermocouple connected with a L&N  CAT
control wunit. Temperature of the melt
measured with a second thermocouple checked
by comparison with a certified Pt
resistance thermometer, and a L&N K-5
potentiometer. Stirring by a Chemap Mod.E-1l
Vibro-mixer.

SOURCE AND PURITY OF MATERIALS:

C.Erba (Milano,Italy) NaCHO, and NaNO4
stated purity not less than 997 were
after thorough dehydration.

of
used

ESTIMATED ERROR:

Temperature: accuracy +0.03 K (authors).

REFERENCES:

(1) Braghetti,M.; Leonesi,D.; Franzosini,P.
Ric. Sci. 1968, 38, 116-118.




Systems with Common Cation

24

COMPONENTS s

(1) Sodium methanoate (sodium formate);
NaCHO,; [141-53-7)

(2) Sodium nitrate;
NaNOg; [7631-99-4]

VARIABLES:

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.;
Potemin,S.S.

Vestn. Leningr. Univ., Fiz., Khim. 1974,
(10), 84-88.

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/R® 100x,
255 528 0
232 505 10
218 491 20

202 475 30
182 455 40
190 463 50
215 488 60
234 507 70
252 525 80
276 549 90
306 579 100

2 T/K values calculated by the compiler.

Note — The data tabulated were drawn by the
compiler from Fig. 1 of the original paper.

Characteristic point(s):

Eutectic, E, at 176 °C and 100xy= 44 (authors).

t/°C

200

0 S0 100x, 100
NaNO3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

DTA: Thermograph with photorecorder.
Salt(s) sealed under vacuum in
ampoules. No other information given.

Pyrex

SOURCE AND PURITY OF MATERIALS:

NaCHO, of analytical purity and "chemically
pure"” NaNO,, heated 10-15 h at temperatures

50-60 ©C below their fusion temperatures,
were employed.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:
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COMPONENTS ¢

(1) Sodium ethanoate (sodium acetate);
NaCyH309; [127-09-3]

(2) Sodium propanocate (sodium propionate);
NaC3H502; [137-40-6]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.
Zh. Obshch. Khim. 1958, 28, 1397-1404.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/R®  100x,
331 604 0
326 599 5
322 595 10
314 587 15
311 584 20
307 580 25
303 576 30
301 574 35
298 571 40
300 573 45
299 572 50
299 572 55
298 571 60
297 570 65
296 569 70
295 568 75
294 567 85
293 566 90
291 564 95
295 568 97.5
298 571 100

2 T/K values calculated by the compiler.

300

0 S0 100x, 100
NaC3H502

Characteristic point(s): Eutectic, E, at 291 ©C and 1oox2= 95 (authors).

AUXILTARY INFORMATION

METHOD/APPARATUS /PROCEDURE:

Visual polythermal analysis.

NOTE:

solid state transition
reported for component 1 (604
and 527 K, respectively) agree reasonably
with the Tg, (1) and T . (1) values
(601.340.5 and 527415 K, respectively)
listed in Table 1 of the Preface.
Concerning  component 2, the fusion
temperature (571 K) looks, on the contrary,
as somewhat too high; moreover, doubts are
to be cast about the reliability of the
lowest (350 K) and highest (560 K)
transition temperatures quoted by the
author from Ref. 2, inasmuch as both DSC
(Table 1) and adiabatic calorimetry
(Table 3) proved the occurrence of solid
state transformations only at 491-494 and
467-470 K, respectively.

The fusion and
temperatures

SOURCE AND PURITY OF MATERIALS:

Component 1: "chemically pure" material; it
undergoes a phase transition at
ttrs(l)/°c= 254 (Ref.l).

Component 2: prepared from commercial
propanoic acid (distilled before use) and
"chemically pure” sodium carbonate; the
solid recovered was recrystallized from n-
butanol; it undergoes phase transitions at
tyrs(2)/°C= 77, 195, 217, 287 (Ref. 2).

ESTIMATED ERROR:

Temperature:
(compiler).

acecuracy probably +2 K

REFERENCES:

(1) Bergman, A.G.; Evdokimova, K.A.
Izv. Sektora Fiz.-Khim. Anal. 1956, 27,
296-314.

(2) Sokolov, N.M.; Tezisy Dokl.
Konf. S.M.I. 1956.

X Nauch.
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COMPONENTS: EVALUATOR:
(1) Sodium ethanoate (sodium acetate); Ferloni, P.,

NaCyH30,; [127-09-3] Dipartimento di Chimica Fisica,
(2) Sodium butanoate (sodium butyrate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

The visual polythermal method was employed
by Sokolov (Ref. 1) to study the Ilower
boundary of the isotropic liquid field: the
results were subsequently reviewed by
Sokolov and Pochtakova (Ref. 2). According
to these authors, the [congruently melting
at 546 K (273 °C)] 1intermediate compound
NaS(CZH302)3(C4H702)2 is foruwed, and two
invariants exist, 1i.e., a eutectic E; [at
539 K (266 °C), and 100x,= 33.5], and a
eutectic FE, [at 523 K (250 °C), and
100x,= 69].

17K

580

Component 2, however, forms liquid
crystals. Accordingly, the fusion
temperature, Te S(2)= 603 X (330 °C),
reported in Refs. 1, 3 should be identified
with the clearing temperature, Tclr(z)’ of
component 2, the corresponding value from
Table 1 of the Preface being 600.4+0.2 K.

530

0 S0 100x, 100
For the same component, Table 1 of the N°C4H702 N°C2H302
Preface [besides the T.y,.(2) value]

provides the values 450,41+0.5, 489.8+0.2,

498.3+0.3, and 508,4+0.5 K respectively,

for Tivtrs(Z) to Tit;g(Z), and Tfus(Z)/KB 524.540.5. These phase relatioms, first
stated on the basis of DSC records, were subsequently confirmed by Schiraldi and
Chiodelli”s conductometric results (Ref. 3). Phase transformations are quoted in Ref. 2
from Ref. 4 as occurring at 390, 505, 525, and 589 K, respectively. A comparison of the
two sets of data allows one to compare the two intermediate transition temperatures from
Ref. 4 with T trs(z) and Tg B(2) from Table 1 of the Preface. Reasonable doubts can be
cast, on the contrary, about the actual existence of Ref. 4 highest and lowest
transformations ( the former - if present = ought to represent the transformation from
one liquid crystalline phase into another).

More recently, Prisyazhnyl et al. (Ref. 5) - to whom Refs. 1, 2 seem to be unknown
- carried out a derivatographical re-investigation of the system, which allowed thenm to
draw the lower boundaries of both the isotropic liquid, and the liquid crystal field.
Their clearing [Tey0(2)= 598 K (325 9¢)}] and fusion [Tg,g(1)= 603 K (330 °cy;
Tfus(2)= 527 K (254 °C§] temperatures substantially agree with those from Table 1 of the
Preface; moreover, it is to be stressed that they do not mentlion any transition
intermediate between T,;,.(2) and Tg,.(2).

Prisyazhnyi et al.”’s, and Sokolov's results (filled and empty <circles,
respectively) are compared in the figure (IL: isotropic liquid; LC: liquid ecrystals), an
inspection of which allows one to ctate that: (1) the invariant at about 100x2= 70 is
actually an M°p point, and (ii) a further characteristic point exists (at about
100x2= 80) which escaped Sokolov”s attention, and is probably a minimum, m, in a series
of solid solutions. Prisyazhnyl et al.”s results suggest at 0 < 100x; < 60 a behavior
similar to that shown in Scheme A.3 of the Preface.

The two two-phase regions pertinent to the liquid crystal = isotropic 1liquid
equilibria, and to solid solutions formation, respectively, might be so narrovw as to
have prevented Prisyazhnyi et al. to observe two distinct sets of points in each of
these regions, whereas one cannot explain the lack of information by the same authors
about eutectic fusion at 60 100x, < 100.

REFERENCES:

(1) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sokolov, N.M,; Pochtakova, E.I.; Zh. Obshch. Khim. 1960, 30, 1401~1405 (*); Russ. J.
Gen. Chem.(Engl. Transl.) 1960, 30, 1429-1433.

(3) Schiraldi, A.; Chiodelli, G.; J. Phys. E: Sci. Imstr. 1977, 10, 596-599.

(4) Sokolov, N.M. ; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(5) Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya, T.A.; Zh. Neorg. Khim. 1983, 28, 253-255;
Russ. J. Inorg. Chem. (Engl. Transl.) 1983, 28, 140-141 (*).
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaC2H302; [127‘09-3]

(2) Sodium butanoate (sodium butyrate);
NaCjH705; [156=54-7]

ORIGINAL MEASUREMENIS:

Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c  T/k®  100x, t/°C  T/k®  100x,
331 604 0 268 541 50
319 592 5 265 538 55
309 582 10 260 533 60
299 572 15 254 527 65
290 563 20 250 523 69
282 555 25 253 526 70
274 547 30 266 539 75
266 539 33.5 281 554 80
268 541 35 312 585 90
273 546 40 324 597 95
270 543 45 330 603 100

8 T/K values calculated by the compiler.

Characteristic point(s):

Intermediate compound:

Eutectic, E;, at 266 °C and 100xy= 33.5 (author).
Eutectic, E;, at 250 °C and 100x;= 69 (author).

t/°C

300

250

0 S0 100x,

100

NaC2H302 NaC‘H702

Nag(C,H305)3(C4H702)5 congruently melting at 273 °¢c.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis. Melts
contained 1in a glass tube and stirred.
Temperatures measured with a  Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1l: “chemically pure” material.
Component 2: prepared by reacting aqueous

("chemically pure”) NayCOg with a

slight

excess of n-butanoic acid of analytical
purity. The solvent and excess acid were

removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature? accuracy probably
(compiler).

+2 K

REFERENCES:
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COMPONENTS :

(1) Sodium ethanoate (sodium acetate);
(2) Sodium butanocate (sodium butyrate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.; Pochtakova, E.I.

Zh. Obshch. Khim. 1960, 30, 1401-1405 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1960,
30, 1429-1433.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

Characteristic point(s):

Eutectic, Ej, at 266 °C and 100x,= 33.5 (authors).
Eutectic, E,, at 250 °C and 100x,= 69 (authors).

Intermediate compound(s):

Nag(CpH305)3(C4H705)5, congruently melting at 273 oc.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1l: “"chemically pure” material
recrystallized; it undergoes a phase
transition at ttrg(l)/oc' 254 (Ref. 1), and
melts at tg . (1)/°C= 331.

Component 2: prepared by reacting NaHCO
with n-butanoic acid, and recrystallizeg
from n-butanol (Ref. 2, where, however,
carbonate insted of hydrogen carbonate was
employed; compiler); it wundergoes phase
transitions at t,..(2)/°C= 117, 232, 252,
316 (Ref. 3), and melts at tg  (2)/°C= 330.

REFERENCES:

(1) Bergman, A.G.; Evdokimova, K.A.
Izv. Sektora Fiz.-Khim. Anal. 1956, 27
296-314.
(2) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(3) Sokolov, N.M.
Tezisy Dokl.
1956,

X Nauch. Konf. S.M.I.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably  +2 X
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaCZH302; [127-09-3]

(2) Sodium butanoate (sodium butyrate);
NaC4H702; [156-54-7]

ORIGINAL MEASUREMENTS:

Prisyazhnyi,V.D.;Mirnyi,V.N.;Mirnaya,T.A.
Zh. Neorg. Khim. 1983, 28, 253-255; Russ.
J. Inorg. Chem. (Engl. Transl.) 1983, 28,
140-141 (*).

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure; data read with a
digitizer by the compiler from Fig. 1 of
the original paper; empty circles: 1liquid
crystal - isotropic 1liquid equilibria;
filled circles: solid - liquid crystal or
solid ~ isotropic liquid equilibria).

Characteristic point(s):

Intermediate compound(s):

m .
0 SO
NcC4H70?

100x, 100
NaC2H3U2

Eutectic, E, at about 268 °C and 100x; about 65 (compiler).
Minimum, m, at about 245 °C and 100x; about 20 (compiler).
Invariant point, M'E, at about 250 °C and 100x; about 30 (compiler).

Nas(C2H302)3(CAH702)2, congruently melting at about 273 °C (compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

The heating and cooling traces were
recorded in an atmosphere of purified argon
with an OD~102 derivatograph (MOM, Hungary)
working at a rate of 6-8 K min™*, and using
Al,04 as the reference material.
Temperatures were measured with a Pt/Pt-Rh
thermocouple. A hot-stage Amplival
polarizing microscope was employed to
detect the transformation points from the
liquid crystalline into the isotropile
liquid phase.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1: tg  (1)/°C about 329
(compiler),

Component 2: tfus(Z)/OC about 254;
t.1,(2)/°C about 325 (compiler).

ESTIMATED ERROR:

Temperature: evaluable

(compiler).

accuracy not

REFERENCES:
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaCyH404; [127-09-3]

(2) Sodium iso.butanoate
(sodium iso.butyrate);
Nai.C, H70,5 [996-30-5]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D“Andrea, G.

EXPERIMENTAL VALUES:

t/°c T/K2 100x,
331 604 0
323 596 5
314 587 10
305 578 15
297 570 20
288 561 25
277 550 30
265 538 35
254 527 40
242 515 45
230 503 50
218 491 55
208 481 58
215 488 60
226 499 65
236 509 70
242 515 75

246 519 80
250 523 85
254 527 90
257 530 95
260 533 100

8 T/K values calculated by the compiler.

Characteristic point: Eutectic, E, at 208 °C and 100x,~= 58 (author).

230

0 50 100x, 100

NnCJ%Uz Nai.CJ@Uz

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Visual polythermal analysis. Melts
contained in a glass tube and stirred.
Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The  temperature
readings refer to the disappearance of iso-
troplcity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1: “chemically pure"” material.
Component 2: prepared by reacting aqueous
(“"chemically pure™) NaysCO, with a slight
excess of iso.butanoic acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °¢.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium ethanoate (sodium acetate); Ferloni, P.,

NaCyH30,5; [127-09-3] Dipartimento di Chimica Fisica,
(2) Sodium pentanoate (sodium valerate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system was studied only by Pochtakova (Ref. 1), who claimed the existence of: (i) a
eutectic, Ep, at 537 K (264 °C) and 100xy= 31.5; (i1) a eutectic, Ep, at 526 K (253 °C)
and 100x = 54; and (i1i11) an intermediate compound, Na3(C2H302)2C5H902, congruently
melting at 541 K (268 °C).

Component 2, however, forms liquid crystals. Therefore, the fusion temperature reported
in Ref. 1, ug(2)= 630 K (357 9C), has to be identified with the clearing temperature,
the corresponding value from Table 1 of the Preface being T, ;,.(2)= 631+4 K. This Table
provides also Tg,.(2)= 498+2 K, a figure which can be identified (even 1f mnot fully
satisfactorily) with that (489 K) corresponding to the highest phase transformation
temperature quoted by Pochtakova from Ref. 2. For the same component, Table 1 of the
Preface reports no solid state transition, whereas Pochtakova quotes (from Ref. 2)
Trrg(2)/K= 482 and 453. It is, however, to be stressed that the single transition
observed (at 479+l K) with DTA in sodium n-pentanoate by Duruz et al. (Ref. 3) was no
more mentioned in a subsequent DSC investigation by the same group (Ref. 5).

Concerning component 1, the fusion temperature, us(l)= 604 K (331 9C; Ref. 1), 1is
reasonably 1dentified with the corresponding value rom Table 1 of the Preface, viz.,
601.3+0.5 K.

Allowance being made for the remarkable discrepancy, one might also connect the phase
transition quoted from Ref. 2 and occurring at 511 K (238 °C) with that at 527+l5 K
reported in Table 1 of the Preface. -

No reasonable correspondence, however, can be hazarded between the other T,.ys Vvalues
quoted from Ref. 2 [viz., 403 K (130 °C), 391 K (118 °C), and 331 K (58 °C)] and the
superambient T...“s given in Table 1.

On the basis of the available data, the phase diagram of this system could be supposed
to be similar to that shown in Scheme D.l of the Preface, Pochtakova“’s eutectic E, being
intended as an M7 point.

REFERENCES:

(1) Pochtakova, E.I.
Zh. Obshch. Khim. 1966, 36, 3-8.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(3) Duruz,J.J.; Michels,H.J.; Ubbelohde,A.R.
Proc. R. Soc. London 1971, A322, 281~299.

(4) Michels, H.J.; Ubbelohde, A.R.
JCS Perkin II 1972, 1879-1881.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium ethanoate (sodium acetate); Pochtakova, E.I.
NaCyH404; [127-09-3] Zh. Obshch. Khim. 1966, 36, 3-8.

(2) Sodium pentanoate (sodium valerate);
N&CSHQOZ; [6106"41-8]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c T/k¥ 100x, t/°c  1/k*  100x,
[}
33 604 0 262 535 45 <
321 594 5 258 531 50 *
309 582 15 254 527 52.5
298 571 20 253 526 54
280 553 27.5 254 527 55
272 545 30 266 539 57.5 -
264 537 31.5 277 550 60
266 539 32.5 315 588 70
268 541 33 339 612 80
267 540 35 351 624 90
265 538 37.5 357 630 100
264 537 40
4 T/K values calculated by the compiler. 250

Characteristic points:

Eutectic, E; at 264 OC and 100x,= 31.5 (author).
Eutectic, E; at 253 °C and 100xy= 54 (author).

Intermediate compound:

Na3(C,yH30,5)5CsHg0,y, congruently melting at 268 °C (author).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1: ‘“chemically pure” material.
Component 2: prepared from n-pentanoic acid
and the hydrogen carbonate (Ref. 1, where,
however, carbonate instead of hydrogen
carbonate was employed; compiler).
Component 1 undergoes phase transitions at

tcrs(l)/°c= 58, 118, 130, 238 (Ref. 2).
Component 2 undergoes phase transitions at
ttrs(Z)/°C- 180, 209, 216 (Ref. 2).

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956
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COMPONENTS:
EVALUATOR:
(1) Sodium ethanoate (sodium acetate);
NaC,H405; [127-09-3] Ferloni, P.,
(2) Sodium 1so.pentanoate Dipartimento di Chimica Fisica,
(sodium iso.valerate); Universita” di Pavia (ITALY).

N&i-CSHQOZ; [539-66-2]

CRITICAL EVALUATION:

This system was studied by Sokolov (Ref. 1), and by Pochtakova (Ref. 2) who reviewed
Sokolov”s results. Both of them suggested the phase diagram to be of the eutectic type,
with the invariant point at either 429 K (156 °C) and 100xy= 73 (Ref. 1), or 433 K
(160 °C) and 100xy= 80.0 (Ref. 2).

Component 2, however, forms 1liquid crystals. Therefore, the fusion temperature,
Trys(2)= 535 K (262 °C; Ref. 1) or 533 K (260 °C; Ref. 2), should be identified with the
clearing temperature, the corresponding value from Table 2 of the Preface being
T.1,(2)= 55941 K. The remarkable discrepancy between the latter value and the former
ones might be attributed to some impurity in the samples of the Russian authors,
inasmuch as the value from Table 2 meets rather satisfactorily those reported by
Ubbelohde et al. (556 K; Ref. 3) and by Duruz et al. (553 K; Ref. 4).

For the same component, Pochtakova quotes from Ref. 5 two phase transition temperatures,
viz., 451 K (178 °C), and 425 K (152 °C). The higher one can be reasonably identified
with the actual fusion temperature, and compared with the value Trug(2)= 461.5+0.6 K
reported in Table 2 of the Preface, whereas the lower one has no correspondence in the
same Table.

Both authors report Tg s(1)= 604 K (331 °C; Ref.s 1, 2), which may be satisfactorily
identified with the value from Table 1 of the Preface, viz., 601.3+0.5 K. Allowance
being made for the discrepancy, one might also connect the phase transition quoted (by
Pochtakova) from Ref. 5 as occurring at 511 K (238 °C), with that at 527+15 K reported
in Table 1. No reasonable correspondence, however, can be hazarded between the other
T.rs values quoted by Pochtakova from Ref. 5 [viz., 403 K (130 °c), 391 K (118 °C), and
331 K (58 9C)] and the superambient T, s given in Table 1.

Taking into account the available experimental data, one may suggest that the phase
diagram of this system should not be far from those shown either in Scheme A.l, or 1in
Scheme A.3 of the Preface, the eutectic being actually intended as an Mg point.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

(3) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(4) Duruz,J.J.; Michels,H.J.; Ubbelohde,A.R.
Proc. R. Soc. London 1971, A 322, 281-299.

(5) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium ethanoate (sodium acetate); Sokolov, N.M.

NaCyH404; [127-09-3] Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sodium Iso.pentanoate (sodium

iso.valerate);

Nai.CgHgO0y; [539-66-2]
VARIABLES: PREPARED BY:
Temperature. D"Andrea, G.
EXPERIMENTAL VALUES:
t/°¢  T/R*  100x,
331 604 0 Y
320 593 5 N
311 584 10
304 577 15
295 568 20 300
287 560 25
280 553 30
269 542 35
260 533 40 250
248 521 45
232 505 50
215 488 55
199 472 60
184 457 65 200
166 439 70
156 429 73
163 436 75 L
185 458 80 — E
207 480 85 0 50 100x, 100
228 501 90 NaC_H.0 Na..C_H O
247 520 95 2372 s972
262 535 100
4 /K values calculated by the compiler.
Characteristic point: Eutectic, E, at 156 °C and 100x,= 73 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Melts Component 1: “chemically pure” material.
contained 1in a glass tube and stirred. Component 2: prepared by reacting aqueous
Temperatures measured with a  Nichrome- | ("chemically pure”) Na2c03 with a slight
Constantane thermocouple and a 17 mV full | excess of iso.pentanoic acid of analytical
scale millivoltmeter. The temperature | purity. The solvent and excess acid were

readings refer to the disappearance of iso-
tropicity in the melt on cooling.

removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaC2H30 H [127'09-3]

(2) Sodium %so.pentanoate (sodium
i1so.valerate);
Nai.CSHQOZ; [539-66-2]

ORIGINAL MEASUREMENTS:

Pochtakova, E.I.
Zh. Obshch. Khim. 1963, 33, 342-347.

VARIABLES:

Temperature.

PREPARED BY:

Baldini, P.

EXPERIMENTAL VALUES:

The results are reported only in
graphical form (see figure).
Characteristic point(s):

Eutectic, E, at 160 °C and 100x,= 80.0.

331¢
260
E
[¢] 100X, 100
NaC2H30, Nai.CgHg02

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Component 1l: “chemically pure” material.
Component 23 prepared from commercial
iso.pentanoic acid (distilled twice before
use) and the “chemically pure” hydrogen
carbonate (Ref. 1).

Component 1 undergoes phase transitions at
t,.g(1)/°C= 58, 118, 130, 238 (Ref. 2) and
melts at trug(1l)/%C= 331.

Component 2 undergoes phase transitions at
teps(2)/9C= 152, 178 (Ref. 2) and melts at
teus(2)/%C= 260.

ESTIMATED ERROR:

Temperature:

precision probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.
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COMPONENTS: EVALUATOR:
(1) Sodium ethanoate (sodium acetate); Ferloni, P.,
NaC,H40,; [127-09-3] Dipartimento di Chimica Fisica,
(2) Sodium hexanoate (sodium caproate); Universita” di Pavia (ITALY).

NaCgH; 0,5 [10051~44-2]

CRITICAL EVALUATION:

This system was studied by Sokolov (Ref. 1), and by Pochtakova (Ref. 2). The former
author claims the existence of two eutectics [El, at 541 K (268 °C) and 100x2= 34.5; Eg,
at 533 K (260 °C) and 100x2= 49.5}, and of the intermediate compound
Nag(CyH305)5(C4Hy109)3, which congruently melts at 543 K (270 °C). The latter author
claims “in “turn the existence of a eutectic [at 546 K (273 °C) and 100x,= 48.5], the
incongruently melting compound Nag(CyH305),C¢H 10y, and a “perekhodnaya tochka" [at
550 K (277 °C) and 100xy= 34.0].

Component 2, however, forms 1liquid crystals. Therefore, the fusion temperature,
Tg,g(2)= 638 K (365 °C; Ref.s 1, 2), should be identified with the clearing temperature,
the corresponding value from Table 1 of the Preface being T.y,.(2)= 639.0+0.5 K. The
transition temperature T, .(2)= 499 K (226 OC) quoted by Pochtakova from Ref. 3 has in
turn to be intended as the fusion temperature, the corresponding value from Table 1
being 499.6+0.6 K.

The following point also deserves attention. Two more transitions are quoted in Ref. 2
from Ref. 3 as occurring in component 2 at 615 K (342 °C) and 476 K (203 °c),
respectively. The latter agrees with that reported at 473+2 K in Table 1, whereas no
evidence was obtained by subsequent investigators (Ref. 4) for a transition comparable
with the former one: should it exist, it might mean that two different mesomorphic
phases are present in sodium hexanoate.

As for component 1, Sokolov and Pochtakova report Teue(l)= 603 K (330 °C) and 604 K
(331 °¢), respectively, it.e., values which favorably meet that from Table 1
(601.3+0.5 K). For the same component, Pochtakova quotes from Ref. 3 a few other phase
transition temperatures, viz., 511 K (238 °C), 403 K (130 °C), 391 K (118 °C), and 331 K
(58 °C), of which only the first one finds some correspondence with one of the Terg
values from Table 1, i.e., T’trs" 527415 K.

In conclusion, either author”s suggestions for the phase diagram require modifications.
Indeed, the invariant occurring at 533 K and 100x,= 49.5 (Ref. 1), or at 546 K and
100x,= 48.5 (Ref. 2), should 1likely be identified with an M7z point, the actual
coordinates of which, however, should be verified with better accuracy. Moreover, the
composition of the intermediate compound and the nature of the second invariant are not
sufficiently supported by the available data, and need as well a further investigation,
e.g., by DSC or DTA.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Pochtakova, E.I.
Zh. Obshch. Khim. 1959, 29, 3183-3189 (*); Russ. J. Gen. Chem. (Engl. Transl.)
1959, 29, 3149-3154.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, 1in Thermodynamic and Transport Properties of Organic
Salts, IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors),
Pergamon Press, Oxford, 1980, 29-115.
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaCZH3OE; [127-09-3]

(2) Sodium hexanoate (sodium caproate);
NaCgH; 1053 [10051-44-2]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”“Andrea, G.

EXPERIMENTAL VALUES:

t/% 1/% 100x, t/°C T/k® 100x,

331 604 0 260 533 49.5
321 594 5 265 538 50
312 585 10 300 573 55
304 577 15 321 594 60
296 569 20 332 605 65
288 561 25 342 615 70
279 552 30 349 622 75
268 541 34.5 353 626 80
269 542 35 360 633 90
269 542 40 363 636 95
265 538 45 365 638 100

2 T/K values calculated by the compiler.

t/°C

350

300

1E2
Characteristic point(s): 0 S0 100x, 100
NaC2H302 NaCSHHO2
Eutectic, Ej, at 268 °C and 100x,= 34.5 (author).
Eutectic, E,p, at 260 oC and 100x,= 49.5 (author).
Intermediate compound(s):
Nag(CyH30,)5(CgH;102)3 (author), congruently melting at 270 oC (compiler).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1: “chemically pure"” material.

Melts contained in a glass tube and stirred.
Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

Component 2: prepared by reacting aqueous

("chemically pure”) NayCO5 with a

slight

excess of n-hexanoic acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably

+2 K

REFERENCES:
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COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Sodium ethanoate (sodium acetate); Pochtakova, E.I.
NaC2H3O 3 [127-09-3) Zh. Obshch. Khim. 1959, 29, 3183-3189 (*);
(2) Sodium ﬁexanoate (sodium caproate); Russ. J. Gen. Chem. (Engl. Transl.) 1959,
NaC:Hq,,0,; [10051=44=2] 29, 3149-3154.
6711%2
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

Eutectic, E at 273 °C and 100x,= 48.5
(author).

Characteristic point, P (perekhodnaya
tochka 1in the original text; see the
Introduction), at 277 °C and 100xy= 34.0.

Intermediate compound:

Nas(C2H302)4C H;,0, incongruently melting.
(the composition 1s approximate).

Q
~
- 365
331
P E
0 100X, 100
NaC,H30, NaCgH102
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. "Chemically pure” NaCZH302 and NaCgH;,0,

prepared by reacting Na;CO3 with n~hexanoic
acid (Ref. 1).

Component 1 undergoes phase transitions at
tepg(1)/°C= 58, 118, 130, 238 (Ref. 2).
Component 2 undergoes phase transitions at
.4 (2)/°C= 203, 226, 342 (Ref. 2).

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sokolov, N.M.

Tezlsy Dokl. X Nauch. Konf. S.M.I. 1956

MAMA—J
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COMPONENTS:

(1) Sodium ethanocate (sodium acetate);
NaC,H30,; [127-09-3]

(2) Sodium benzoate;
NaC;Hg0,; [532-32-1]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581~-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x,

331 604 0
315 588 2.6
350 623 5
380 653 10

400 673 15
411 684 20
421 694 25
428 701 30
431 704 33
465 738 100

2 7/K values calculated by the compiler.

Characteristic point(s):

t/°C

350 -

L.

NaC2H302

Eutectic, E, at 315 °C and 100x,= 2.6 (author).

20 100x, 40
NoC7H502

Note - The system was Investigated at 0 < 100xy, < 33 due to thermal instability of the
benzoate.
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. "Chemically pure” materilals.
Melts contained in a glass tube and stirred.
Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter . The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.
ESTIMATED ERROR:
Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:
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COMPONENTS : ORIGINAL MEASUREMENTS:
(1) Sodium ethanocate (sodium acetate); I1°yasov, I.1.; Bergman, A.G.
NaC,H,0,5; [127-09-3] Zh. Obshch. Khim. 1960, 30, 355-358.
(2) Sodium chloride;
NaCl; [7647-14-5]
VARTABLES: PREPARED BY:
Temperature. D”Andrea, G.
EXPERIMENTAL VALUES:
t/°%  T/K® 100x,
\;J T
328 601 0 >
328 601 2.5
328 601 5.0
328 601 7.0
328 601 10.0 400 N
368 641 12.5
398 671 15.0
427 700 17.5
2 T/K values calculated by the compiler.
350 -
6
E
0 10 100x, 20
NaC2H302 NaQ)
Characteristic point(s):
Eutectic, E, at 328 °C and 100x,= 10 (authors).
Note - The system was ilnvestigated at 0 £ 100x, <17.5 due to thermal instability of
component 1.
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; temperatures Not stated.
measured with a Nichrome-Constantane
thermocouple and a millivoltmeter.
NOTE: ESTIMATED ERROR:
See the NOTE relevant to the iInvestigation | Temperature: accuracy probably +2 K
by Piantoni et al. (Ref. 1) on the same (compiler).
system (next Table).
REFERENCES:
(1) Piantoni, G.; Leonesi, D.; Braghetti,
M.; Franzosini, P.
Ric. Sci., 1968, 38, 127-132.
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COMPONENTS :

(1) Sodium ethanoate (sodium acetate);
(2) Sodium chloride;
NaCl; [7647~-14-5]

ORIGINAL MEASUREMENTS:

Piantoni, G.; Leonesi, D.; Braghetti, M.;
Franzosini, P.
Ric. Sci., 1968, 38, 127-132.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x; t/°C  T/K®  100x,
328.1 601.3 100 323.9 597.1 97.2
327.4 600.6 99.5 323.4 59%.6 97.1
327.0 600.2 99.3 323.7 596.9 97.0
326.5 599.7  98.9 323.8 597.0 96.9
326.1 599.3  98.7 322.0 595.2 96.0
326.0 599.2  98.5 322.1 595.3  95.7
325.9 599.1 98.5 321.4 594.6  95.2
325.4 598.6  98.3 321.2 594.4  95.0
325.3 598.5 98.1 327.4 600.6  94.0
325.0 598.2 97.9 332.5 605.7 93.9
324.8 598.0 97.8 338.9 612.1 93.6

8 /K values calculated by the compiler.

Characteristic point(s):

Note - In

to the compiler.

The system was investigated at 0 < 100x, < 6.5.

the original paper the results were shown 1in graphical form. The
listed numerical values represent a private communication by one of the authors (F., P.)

T
¢
3
EERES .
o]
320+ .
E
1
92 9% 100x, 100
Nalh NaC2H302

Eutectic, E, at 320.1 °C and 100x;= 94.3 (authors).

above

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suiltable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K-3 potentiometer.

NOTE:

The authors discuss their own results in
comparison with both the expected ideal
behaviour of the molten mixtures and the
previous data from Ref. 1. They observed
that the liquidus branch richer in sodium
chloride is not far from ideality.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials,
under vacuum.

dried by heating

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) Il°yasov. I.I.; Bergman, A.G.
Zh. Obshch. Khim. 1960, 30, 355-358.
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COMPONENTS ¢ ORIGINAL MEASUREMENTS:
(1) Sodium ethanoate (sodium acetate); Sokolov, N.M.
NaC H302; [127-09-3] Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

VARIABLES: PREPARED BY:

Temperature. D“Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x,

—
331 604 0 g
326 599 5 +
320 593 10

313 586 15

302 575 25

295 568 30 300
287 560 35

278 551 40

268 541 45

256 529 50

244 517 54.5

245 518 55 250

258 531 60
266 539 65
282 555 75
302 575 90
311 584 100

2 T/K values calculated by the compiler. 0 S0 100, 100
NaCzH 0] NaCNS
372
Characteristic point(s):
Eutectic, E, at 244 °C and 100x,= 54.5 (author).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1 synthetized from ethanoic acid
Salt(s) melted in a test tube. Temperature and NaHC03. Component 2 of analytical
measured: with a Nichrome-Constantane | purity recrystallized once from water and

thermocouple and a mitllivoltmeter (17 mV | once from ethanol.
full scale) with mirror reading.

NOTE: ESTIMATED ERROR:
See the NOTE attached to the investigation | Temperature: accuracy probably 12 K
by Storonkin et al. (Ref.l) on the same (compiler).
system.
REFERENCES:

(1) Storonkin, A.V.; Vasil“kova, I.V.;
Potemin, S.S.;
Vestn. Leningr. Univ., Fiz., Khim.
1974, (16), 73-76.
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COMPONENTS ¢

(1) Sodium ethanoate (sodium acetate);
NaCyH405; [127-09-3]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Golubeva, M.S.; Aleshkina, N.N.; Bergman,
A.G.
Zh. Neorg. Khim. 1959, 4, 2606-2610; Russ.

J. Inorg. Chen.,

Engl. Transl., 1959, 4,
1201-1203 (*).

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

The results are reported only in graphical
form (see figure).

Characteristic point(s):

O
S
308¢ r326
E
(o] 100 X, 100
NaC NS NaC,H30,

Eutectic, E, at 236 °C and 100x;= 44.5 (authors).
1

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual observation of fusion of the salt
mixtures contained 1In a glass tube
surrounded by a wider tube to secure a more
uniform heating. Temperatures measured with
a Chromel-Alumel thermocouple.

NOTE:

See the NOTE attached to the investigation
by Storonkin et al. (Ref.l) on the same
system (see following Table).

SOURCE AND PURITY OF MATERIALS:

Materials of analytical purity twice

recrystallized.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 42 K

REFERENCES :

(1) Storonkin, AV.;
Potemin, S.S.;
Vestn. Leningr. Univ., Fiz., Khim. 1974,
(16), 73-76.

Vasil“kova, I.V.;
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.; Potemin,
S.S.

Vestn. Leningr.
(16), 73-76.

Univ., Fiz., Khim. 1974,

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K* 100x,
328 601 0
314 587 10

298 571 20
284 557 30
264 537 40

245 518 50
240 513 60
260 533 70
278 551 80

293 566 90
308 581 100

2 T/K values calculated by the compiler.

Note - The tabulated data were drawn by the
compiler from Fig. 1 of the original paper.

Characteristic point(s):

t/°C

250

NaC2H302

Eutectic, E, at 234 °C and 100x,= 55 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

DTA. Thermograph with photorecorder.
Salt(s) sealed under vacuum in
ampoules.

No other information given.

Pyrex

NOTE:

This binary was also submitted to visual
polythermal analysis by Sokolov (Ref. 1),
and Golubeva et al. (Ref. 2). The eutectic
composition detected by Storonkin et al.
(100x2= 55) fairly agrees with those
reported both in Ref. 1 (54.5) and Ref. 2

(55.5). Sokolov”s  eutectic temperature
(517 X), on the contrary, is significantly
higher than those given both by Storonkin

et al.
Ref. 2).

(507 X) and Golubeva et al. (509 K;

SOURCE AND PURITY OF MATERIALS:

NaC,H40, of analytical purity and
"chemically pure” NaCNS, heated 10-15 h at
temperatures 50-60 ©C below their fusion
temperatures, were employed.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Golubeva, M.S.; Aleshkina, N.N.;
Bergman, A.G.;
Zh. Neorg. Khim. 1959, 4, 2606~2610;
Russ. J. Inorg. Chem. (Engl. Transl.)

1959, 4, 1201-1203 (*).
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
(2) Sodium iodide;
Nal; [7681-82-5]

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Erlykov, A.M.
Nauch. Dokl. Vysshel Shkoly, Khim. i Khim.
Tekhnol. 1958, No. 3, 413-416.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/X® 100x,
337 610 100

336 609 97.9
332 605 94.0
326 599 92.1
324 597 87.5
320 593 84.5
314 587 80.0
311 584 77.8
312 585 76.3
326 599 74.2
346 619 70.7
360 633 68.3

4 /K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 310 °C and 100x,= 23.

u T

>

3ol

310+
80 80 100x, 100
Nal NaC H.0,

Note - The system was investigated at 100 > 100x; > 68.3.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis.

NOTE:

See the NOTE relevant to the investigation
by Piantoui et al. (Ref. 1) on the same
system.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a phase transition at
t.rg(1)/9C= 326.

Component 2 melts at tg . (1)/°C= 670.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:

(1) piantoni, G.; Leonesi, D.; Braghetti,
M.; Franzosini, P.
Ric. Sci., 1968, 38, 127-132.
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaC,Hy0,; [127-09-3]

(2) Sodium %odide;
Nal; [7681-82-5]

ORIGINAL MEASUREMENTS:

Piantoni, G.; Leonesi, D.; Braghetti, M.;

Franzosini, P.

Ric. Sci., 1968, 38, 127-132.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x, t/°c  T/R*  100x,
328.1 601.3 100 315.3 588.5 87.0
327.7 600.9  99.6 313.6 586.8 85.2
327.0 600.2  98.9 312.6 585.8 84.2

326.4 599.6 98.4 311.1 584.3 82.6
325.8 599.0 97.8 310.2 583.4 81.8
325.2 598.4 97.3 309.8 583.0 8l.4
324.9 598.1 97.0 308.2 581.4 79.7
325.0 598.2 96.9 306.5 579.7 78.5
324.8 598.0 96.9 306.1 579.3 77.5
323.6 596.8 95.5 307.4 580.6 76.1
322.1 595.3 93.8 311.8 585.0 75.7
318.9 592.1 90.4 318.4 591.6 75.0

8 T/K values calculated by the compiler.

Note 1 - In the original paper the results
were shown in graphical form. The above
listed numerical values represent a private
communication by one of the authors (F.,
P.) to the compiler.

Note 2 -~ The system was iInvestigated at
0 < 100x, < 25.

t/°C

320+

300

L

72
Nal

86 100x, 100
NaC2H302

Characteristic point(s): Eutectic, E, at 304.8 °C and 100x,= 76.3 (authors).
1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

A Pyrex device, suitable for work under an
inert atmosphere, and allowing one to
observe the system visually, was employed
(for details, see Ref. 1). The initial
crystallization temperatures were measured
with a Chromel-Alumel thermocouple checked
by comparison with a certified Pt
resistance thermometer, and connected with
a L&N Type K~3 potentiometer.

NOTE:

The authors discuss their own results in
comparison with both the expected ideal
behaviour of the molten mixtures and the
previous data from Ref.s 1 and 2. They
observed that the liquidus branch richer in
gsodium iodide is not far from ideality.

SOURCE AND PURITY OF MATERIALS:

C. Erba RP materials,
under vacuum.

dried by heating

ESTIMATED ERROR:

Temperature: accuracy probably +0.1 K.

REFERENCES:

(1) I1”yasov. I.I.; Bergman, A.G.

Zh. Obshch. Khim. 1961, 31, 368-370.
(2) Diogenov, G.G.; Erlykov, A.M.

Nauch. Dokl. Vysshei Shkoly, Khim.

Khim. Tekhnol. 1958,

No. 3, 413-416.

i

MAMA—J*
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COMPONENTS :

(1) Sodium ethanoate (sodium acetate);
(2) Sodium nitrite;
NaNO,; [7632-00-0])

ORIGINAL MEASUREMENTS:

Bergman, A.G.;Evdokimova, K.A.

Izv. Sektora Fiz.-Khim. Apal., Inst.
Obshcheli 1 Neorg. Khim. Akad. Nauk SSSR
1956, 27, 296-314.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c  T/K®  100x;
278 551 0

275 548 4.6
265 538 11.8
259 532 15.5
247 520 23.0
237 510 28.1
228 501 33.0
228 501 34.9
236 509 37.2
240 513 39.3
248 521 41.8
251 524 44,2
258 531 46.9
265 538 49.4
276 549 55.0
287 560 61.3
294 567 66.0
297 570 68.0

4 T/K values calculated by the compiler.

Characteristic point(s):

t/°C

270

220

NaNO2

Eutectic, E, at 224 °C and 100x;= 34 (authors).

Note - The system was investigated at 0 < 100x;, < 68.

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis: the
temperatures of 1nitial crystallization
were measured with a Nichrome-Constantane
thermocouple and a 17 mV full-scale
millivoltmeter.

NOTE:

Concerning component 1, the fusion (599 K)
and solid state transition (527 K)
temperatures can be identified respectively
with the Tg .(1) (601.34+0.5 K) and T’trs(l)
(527415 K) values listed in Preface, Table
1. The coordinates of the eutectic (497 K
and 100x2- 66) are in reasonable agreement
with those reported by both Sokolov (500~
501 K) and 100x,= 65; Ref. 1), and Sokolov
et al. (499 K) and 100xy= 65; Ref. 2).

SOURCE AND PURITY OF MATERIALS:

Component 1: “chemically pure”
NaCZH302.3H20 dried to constant
undergoes a phase transition at
;5%8(1)/°C= 254 and fusion at tfus(l)/°C=

Component 2: source not stated.

mass; it

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1957,27, 840-844(%*);
Russ. J. Gen. Chem. (Engl. Transl.)
1957, 27, 917~-920.

(2) Sokolov, N.M.; Tsindrik, N.M.;
Khaitina, M.V.
Zh. Neorg. Khim. 1970, 15, 852-855;
Russ. J. Inorg. Chem. (Engl. Transl.)

1970, 15, 433-435 (*).
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COMPONENTS

(1) Sodium ethanoate (sodium acetate);
(2) Sodium nitrite;
NaNOz; {7632-00-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

Zh. Obshch. Khim. 1957, 27, 840-844 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1957,
27, 917-920.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/K®  100x,
331 604 0
327 600 5
322 595 10

315 588 15
306 579 20
299 572 25
292 565 30
285 558 35
279 552 40
269 542 45
259 532 50
248 521 55
237 510 60
228 501 65
237 510 70
243 516 75
249 522 80
258 531 85
266 539 90
275 548 95
284 557 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 227 °C (from table 2 of the original paper) or
228 °C (according to the above tabulated data; compiler) and 100x2- 65 (author).

t/°C

300

250

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis; salt mixtures
melted in a glass tube (surrounded by a

wider tube) and stirred with a glass
thread. The  temperatures of initial
crystallization were measured with a

Nichrome-Constantane thermocouple checked

at the fusion points of water, benzoic
acid, mannitol, AgNO5, Cd, KNOj, and
KoCr,05.

NOTE:

The fusion temperature (604 K) of component
1 can be identified with the Tfus(l) value
(601.3+0.5 K) 1listed in Preface, Table l.
The coordinates of the eutectic (500-501 K
and 100x,= 65) are in reasonable agreement
with those reported by both Bergman and
Evdokimova (497 K and 100x,= 66; Ref. 1),
and by Sokolov et al. (499 K and 100x2- 65;
Ref. 2).

SOURCE AND PURITY OF MATERIALS:

"Chemically pure"” materials recrystallized

from water.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy +2 K

REFERENCES:

(1) Bergman, A.G. Evdokimova, K.A.
Izv. Sektora Fiz.~Khim. Anal., Inst.
Obshchel i Neorg. Khim. Akad. Nauk SSSR
1956,27,296-314.

(2) Sokolov, N.M.; Tsindrik, N.M.;
Khaitina, M.V.; Zh. Neorg. Khim. 1970,
15, 852-855; Russ. J. Inorg. Chem.

(Engl. Transl.) 1970, 15, 433-435 (*).
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium ethancate (sodium acetate); Sokolov, N.M.; Tsindrik, N.M.; Khaitina, M.V.
NaCoHq0,; [127-09-3] Zh. Neorg. Khim. 1970, 15, 852-855; Russ.
(2) Sodium nitrite; J. Inorg. Chem. (Engl. Transl.) 1970, 15,
NaNO,; [7632-00-0] 433-435 (*).
VARIABLES:
PREPARED BY:
Temperature.
D”Andrea, G.

EXPERIMENTAL VALUES:

The results are given only 1in graphical
form (see figure).

Characteristic point(s):

Eutectic, E, at 226 °C and 100xy= 65 O
(authors). N
re)
Note - Restricted solid solutions are
formed as far as 100x,= 15. 330
284
E
1
0 100 X, 100
NaCsH3; O, Na NO,
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis supplemented | Not stated.
with differential thermal analysis. Component 1 undergoes phase transitions at

t,.g(1)/°C= 58, 118, 180, 288 (Ref. 1; the
ESTIMATED ERROR: figures 180, 288 are most probably

misprints, inasmuch as the same authors
Temperature: accuracy  probably +2 K | quoting the same source report 130, 238 in
(compiler). several other papers; compiler).

Component 2 undergoes a phase transition at
NOTE: tyrg(2)/°C= 170 (Ref. 2).

Concerning component 1: (1) the fusion | REFERENCES:
temperature (603 K) can be identified with
the Tfus(l) value (601.340.5 K) 1listed in (1) Sokolov, N.M.; Tezisy Dokl. X Nauch.

Preface Table 1; and (i1) among the solid Konf. S.M.I. 1956.

state transition temperatures (331, 391, (2) Bergman, A.G.; Berul”, S.I.; Izv.
403, and 511 K) quoted by the authors from Sektora Fiz.-Khim.Anal.1958,21,178-183.
Ref. 1, only the third and fourth ones find (3) Bergman, A.G. Evdokimova, K.A.; Izv.
some correspondence in the Terg values Sektora Fiz.-Khim. Anal., Inst.
listed in Table 1. The coordinates of the Obshchel i Neorg. Khim. Akad. Nauk SSSR
eutectic (499 K and 100x,= 65) are in 1956, 27, 296-314.

reasonable agreement with those previously | (4) Sokolov, N.M.; Zh. Obshch. Khim. 1957,
reported by both Bergman and Evdokimova 27, B840-844 (*); Russ. J. Gen. Chem.
(497 K and 100x,= 66; Ref. 3), and Sokolov (Engl. Transl.) 1957, 27, 917-920.

(500-501 K and 100x,= 65; Ref. 4).
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COMPONENTS: EVALUATOR:
(1) Sodium ethanoate (sodium acetate); Ferloni, P.,

NaCyHq0,; [127-09-3] Dipartimento di Chimica Fisica,
(2) Sodium nitrate; Universita” di Pavia (ITALY).

NaNOg; [7631-99-4]

CRITICAL EVALUATION:

The system Na/CZH302, NOg was studied by Sokolov (Ref. 1), Bergman and Evdokimova (as a
side of the reciprocal ternary K, Na/CZH302, NO3; Ref. 2), Diogenov (as a side of the
reciprocal ternary Li, Na/CyH 07, NO3; Ref. 2), Gimel”shtein and Diogenov (as a side of
the reciprocal ternary Cs, Na/CyH30,, NO3; Ref. 4), Storonkin et al. (as a side of the
ternary Na/CZH302, CNS, NO3; Ref. 5), and Diogenov and Chumakova (as a side of the
reciprocal ternary K, Na/02H 09, NO3; Ref. 6). The visual polythermal analysis, and DTA
were employed in Ref.s 1-4 ang %, and in Ref. 5, respectively; moreover, in Ref. 4, X-
ray diffraction patterns were taken on some compositions.

The fusion temperature of component 1 should be 604, 599, 610, 600, 601, and 599 K
according to Ref.s 1,2,3,4,5, and 6, respectively, the corresponding value listed 1in
Preface, Table 1 being 601.3+ 0.5 K. For the same component, a solid state transition
is reported by Ref.s 2, 3, and 4. The transition temperatures given by Ref.s 2 and 4
(527 and 543 K, respectively) can be identified with the T ., (1) value (527+l5 K)
listed in Table 1 of the Preface, whereas no reliability is to be attached to Diogenov”s
figures (596 K; Ref.3) which has no correspondence in Table 1, and, moreover, was not
confirmed in subsequent investigations by the same group (Ref. 4).

Diogenov (Ref. 3) claimed the existence of two intermediate compounds, 1.e.: (1) Na3
(CZH302) NO3, incongruently melting, with a peritectic at 539 K and 100x,= 38.5; and
(i1) Na502H302(N03)4, congruently melting, with a distectic at 545 K. In the evaluator’s
opinion, however, the discontinuities Diogenov (Ref. 3) found on either branch of his
liquidus are relevant rather to the occurrence of solid state transitions in either
component, than to the formation of any intermediate compound. 1In fact, in their re-
investigations of the binary Na/C2H302, NO5 neither Gimel“shtein and Diogenov (who
supplemented their visual observations with some X-ray diffraction patterns; Ref. 4),
nor Diogenov and Chumakova (Ref. 6) could confirm Diogenov”s former point.

Therefore, the system can be safely classified as of the eutectic type, with the
invariant at 494+4 K and 100x, at about 58.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150~1156.

(2) Bergman, A.G.; Evdokimova, K.A.
Izv. Sektora Fiz.—Khim. Anal., Inst. Obshchei i1 Neorg. Khim. Akad. Nauk SSSR 1956,
27, 296-314.

(3) Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 799-805 (*); Russ. J. Inorg. Chem. (Engl. Transl.) 1956, 1
(4), 199-205.

(4) Gimel“shtein, V.G.; Diogenov, G.G.
Tr. Irkutsk. Politekh. Inst., Ser. Khim., 1966, 27, 69-75.

(5) Storonkin, A.V.; Vasil“kova, I.V.; Potemin, S.S.
Vestn. Leningr. Univ., Fiz., Khim. 1974, (16), 73-76.

(6) Diogenov, G.G.; Chumakova, V.P.
Fiz.-Khim. Issled. Rasplavov Solei, Irkutsk, 1975, 7-12.
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaC,H,0,; [127-09-3]
2%3V2
(2) Sodium nitrate;
NaNOg; [7631-99-4]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x,
331 604 0
328 601 5
324 597 10
318 591 15
304 577 25
296 569 30
286 559 35
276 549 40
263 536 45
247 520 50
233 506 55
224 497 58
231 504 60
242 515 65
264 537 75
284 557 85
304 577 95
308 581 100

8 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 224 °C and 100x,= 58 (author).

o t
2
300
250
1
0 50 100x, 100
NaC,H,0, NaNO,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-Constantane
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component

1 synthetized from ethanoic acid

and NaHCO%. Commercial component 2 further
y t

purified

he author according to Laiti.

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy

2 K

REFERENCES:
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COMPONENTS:

(1) Sodium ethanoate (sodium acetate);
NaC,H30,; [127-09-3}

(2) Sod%um nitrate;

NaNO4; [7631-99-4]

ORIGINAL MEASUREMENTS:

Bergman, A.G.; Evdokimova, K.A.

Izv. Sektora Fiz.-Khim. Anal., Inst.
Obshchei 1 Neorg. Khim. Akad. Nauk SSSR
1956, 27, 296-314.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/R?  100x, t/°C  T/k*  100x,
326 599 0 235 508 62.3 Y
323 596 3.3 248 521 67.1 D
317 590 8.0 258 531 71.2
312 585 11.9 264 537 74.7
308 581 16.2 271 544 76.8
300 573 20.7 276 549 79.6 300
293 566 25.2 281 554 82.4
285 558 29.8 287 560 85.2
279 552 34.2 293 566 88.0
268 541 39.1 298 571 90.4
258 531 44.0 303 576 94.3
241 514 50.7 304 577 97.0 250 F
226 499 56.8 308 581 100
a8 T/K values calculated by the compiler.
Characteristic point(s):
1
Eutectic, E, at 222 °C and 100x,= 58 (authors). c 50 100x, 100

NaNO3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis: the
temperatures of initial crystallization
were measured with a Nichrome-Constantane
thermocouple and a 17 mV  full-scale
millivoltmeter.

SOURCE AND PURITY OF MATERIALS:

Component  1: "chemically pure”
NaC2H302.3H20 dried to constant mass; 1t
undergoes a phase transition at

t,, 5(1)/°C= 254,

Component 23 source not
undergoes a phase
tops(2)/%C= 275 (Ref. 1).

stated; it
transition at

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Bergman, A.G.; Berul”, S.I.
Izv. Sektora Fiz.-Khim. Anal. 1952, 21,
178-183.




270

Systems with Common Cation

COMPONENTS:

NaCyH309; [127-09-3]
(2) Sodium nitrate;
NaNO4; [7631-99-4]

(1) Sodium ethanocate (sodium acetate);

ORIGINAL MEASUREMENTS:

Diogenov, G.G.
Zh. Neorg. Khim. 1956, 1, 799-805 (*);
Russ. J. Inorg. Chem. (Engl. Tramnsl.) 1956,
1 (4), 199-205.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C

337 610 0 235
323 596 3 243
321 594 7 245
319 592 8.5 255
312 585 14.5 257
306 579 19 266
297 570 25 270
292 565 27 272
287 560 29.5 270

278 551 33.3 270
270 543 36.5 278
263 536 44.5 290

257 530 48 294
253 526 50 299
240 513 55 304
225 498 57.3 308
230 503 59.5

Characteristic point(s):

Intermediate compound(s):
N35C2H302

transition of NaCyH405.

T/K®

508
516
518
528
530
539
543
545
543
543
551
563
567
572
577
581

100x,

62
65.2
66
69.7
70.5
75.5
78.4
80
81.5
83.5
85.5
90
91.5
94.5
96.7
100

8 T/K values calculated by the compiler.

t/°C

300

250

0 S0 100x, 100
NaC2H302 NaNO3

Peritectic, P, at 266 °C (author) and 100x,= 38.5 (compiler).
Eutectic, E;, at 225 9C and 100xy= 57.5 (author).
Eutectic, E;, at about 268 9C and 100x2 about 82.5 (compiler).

Na3(czﬂ30 )2N03, incongruently melting (author).
%N03)4, congruently melting at 272 °C (author).

Note = On the branch rich in component 1 an inflexion at 323 °C corresponds to a phase

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

Not stated.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).
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COMPONENTS

(1) Sodium ethanoate (sodium acetate);
NaCyH309; [127-09-3]

(2) Sodium nitrate;
NaNO4; [7631-99-4}

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.; Diogenov, G.G.
Tr. Irkutsk. Politekh. Inst., Ser. Khim.,
1966, 27, 69-75.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°Cc  T/k?®  100x,
327 600 0

320 593 6.5
315 588 11.5
307 580 18.3
299 572 23.5
287 560 30.0
277 550 34.3
266 539 39.5
257 530 46.2
247 520 51.5
235 508 564
230 503 60.2
241 514 64.7
253 526 70.6
270 543 80.5
284 557 87.0
293 566 90.7
303 576 96.4
308 581 100

4 T/K values calculated by the compiler.

Characteristic point(s):

t/°C

300

2704

250

0 SO 100x, 100

NeC2H302 NaNO3

Eutectic, E, at 225 °C and 100x,= 58 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis supplemented
with X-ray 1nvestigations. Temperatures
measured with a Chromel-Alumel thermocouple
and a 17 mV millivoltmeter.

SOURCE AND PURITY OF MATERIALS:

Not stated.

Component 1 undergoes a phase transition at
ttrs(l)/oc' 270.

Component 2 undergoes a phase transition at
te 6 (2)/°C= 275.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:
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COMPONENTS

(1) Sodium ethanoate (sodium acetate);
(2) Sodium nitrate;
NaNO4; [7631~-99~4]

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.; Potemin,
S.8.; Vestn. Leningr. Univ., Fiz., Khim.
1974, (16), 73-76.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

u T
t/°c  T/K® 100x, t/°C T/K® 100x, $
328 601 0 224 497 60
314 587 10 242 515 70
300 573 20 261 534 80 3001
284 557 30 281 554 90
259 532 40 306 579 100
235 508 50
4 T/K values calculated by the compiler. 250 E
Note - The tabulated data were drawn by the
compiler from Fig. 1 of the original paper. £
Characteristic point(s): .
0 S0 100x, 100
Eutectic, E, at 218 °C and 100x,= 56 (authors). NaCH.0, NeND,
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
DTA. NaC2H302 of analytical purity and
Thermograph with photorecorder. "chemically pure” NaNO4, heated 10-15 h at
Salt(s) sealed under vacuum in Pyrex [temperatures 50-60 OC below their fusion
ampoules. No other information given. temperatures, were employed.
ESTIMATED ERROR: REFERENCES:
Temperature: accuracy probably +2 K
(compiler).
COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium ethanoate (sodium acetate); Diogenov, G.G.; Chumakova, V.P.

NaCoH40,5; [127-09-3] Fiz.-Khim. Issled. Rasplavov  Solei,

(2) Sodium nitrate;
NaNO4; [7631-99-4]

Irkutsk, 1975, 7-12.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

Eutectic, E, at 222 °C (Fig.

1 of the original paper); composition not stated (100x1
about 43 in compller”s graphical estimation).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

SOURCE AND PURITY OF MATERIALS:

(1)/%c= 326;

Not stated. Component 1: teus
308 (Fig. 1 of the

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably  +2 K

component 2: t us(2)/°C=
original paperg.

REFERENCES:
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COMPONENTS :

(1) Sodium propanoate (sodium propionate);
(2) Sod%um thiocyanate;
NaCNS; [540~72-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K*  100x,
298 571 0 ) ’
292 565 5 )
289 562 10
287 560 15
282 555 25
280 553 30 3004 g
276 549 35
273 546 40
270 543 45
265 538 50
258 531 54
261 534 55 250 F E 4
269 542 60
276 549 65
285 558 75
298 571 90
311 584 100
2 7/K values calculated by the compiler. 0 50 100x, 100
NaC_H_ O

Characteristic point(s): 352 NaCNS
Eutectic, E, at 258 °C and 100xy= 54 (author).

AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1 synthetized from propanoic acid
Salt(s) melted in a test tube. Temperature | and NaHCO5. Component 2 of analytical
measured with a Nichrome-Constantane | purity recrystallized once from water and

thermocouple and a millivoltmeter with

mirror reading to 17 mV.

once from ethanol.

NOTE:

See the NOTE relevant to the investigation

ESTIMATED ERROR:

by Storonkin et al. (Ref. 1) on the same
system.

Temperature: accuracy probably +2 K
(compiler). -
REFERENCES:
(1) Storonkin, A.V.; Vasil“kova, I.V.;
Potemin, S.S.
Vestn. Leningr. Univ., Fiz., EKhim.

1974, (10), 84-88.
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COMPONENTS:

(1) Sodium propanoate (sodium propionate);
NaCEHSOZ; [137-40-6]

(2) Sodium thiocyanate;

NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Storonkin, A.V.; Vasil“kova, I.V.; Potemin,
S«S.;

Vestn. Leningr.
(10), 84-88.

Univ., Fiz., Khim. 1974,

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T1/%k* 100x,
290 563 0
284 557 10
278 551 20
272 545 30

264 537 40

252 525 30
259 532 60
273 546 70

285 558 80
295 568 90
308 381 100

2 /K values calculated by the compiler.

Note = The tabulated data were drawn by the
compiler from Fig. 3 of the original paper.

Characteristic point(s):

250

Eutectic, E, at 249 °C and 100x,= 54 (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

DTA.
Thermograph with photorecorder.

Salt(s) sealed under vacuum in Pyrex
ampoules.

No other information given.

NOTE:

Concerning component 1, the fusion
temperature (563 K) fairly agrees with the

values listed in Preface, Tables 1 and 3
[562.4+0.5 K (DSC) and  561.88+0.03 K
(adiabatic calorimetry) respectively],
whereas the figure by Sokolov (571; Ref. 1)
seems somewhat too high. An approximately
equal difference exists also  between
Storonkin et al.”s and Sokolov”™s eutectic
temperatures (522 and 531 K, respectively).
The temperature values measured by

Storonkin et al,are likely more reliable.

SOURCE AND PURITY OF MATERIALS:

NaCsH50, prepared from propanoic acid and
NaOH, and "chemically pure” NaCNS, heated
10-15 h at temperatures 50-60 °C below
their fusion temperatures, were employed.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium propanocate (sodium propionate); Sokolov, N.M.
NaCqHg0,; [137-40-6] Zh. Obshch. Khim. 1957, 27, 840-844 (*);
(2) Sodium nitrite; Russ. J. Gen. Chem. (Engl. Transl.) 1957,
NaNO,; [7632-00-0] 27, 917-920.
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c T/XK®* 100x; t/°C T/K® 100x,

1
o

298 571 0 296 569 55 N
306 579 5 286 559 60
311 584 10 284 557 65
312 585 15 276 549 70
314 587 20 269 542 75 300 i
315 588 25 256 529 80 §
313 586 30 262 535 85 E,
311 584 35 267 540 90 Io)
308 581 40 272 545 95 ‘
306 579 45 284 557 100
303 576 50
4 T/K values calculated by the compiler.
Characteristic point(s): 250 E, A
Eutectic, Ej, at 293 °C and 100xy= 1.4 (author). 1
Eutectic, Ep, at 254 O¢ and 100x,= 80.5 (author). ] 50 100x, 100

NaC H 0 NaNQ
Note = The coordinates of the first Is2 2
eutectic are given in table 2 of the
original paper; they cannot, however, be
drawn from the tabulated data.
Intermediate compound(s):
Na,(C3H50,)4N0, congruently melting at 315 o¢c.

AUXILIARY INFORMATION

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

Visual polythermal analysis; salt mixtures | Component 1: prepared from “chemically
melted 1in a glass tube (surrounded by a | pure” sodium hydrogen carbonate (carbonate
wider tube) and stirred with a glass | in the reference quoted; compiler) and
thread. The temperatures of initial commercial propanoic acid distilled before
crystallization were measured with a use (Ref. 1); the recovered salt was
Nichrome-Constantane thermocouple checked recrystallized from n-butanol.

at the fusion points of water, benzoic Component 2: “chemically pure” material
acid, mannitol, AgN03, cd, KNO4, and recrystallized from water.

K20r207 .

NOTE: ESTIMATED ERROR:

The fusion temperature of component 1 | Temperature: accuracy probably +2 K
(571 K) is somewhat too high: both DSC and (compiler).

adiabatic calorimetry provide a value close
to 562 K (see Preface, Table 3). REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS:

(1) Sodium propanoate (sodium propionate);
NaC4Hg0,; [137-40-6]
(2) Sodium nitrate;

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

NaNO4; [7631-99-4]
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°Cc  T/k* 100x, t/° T/K®  100x,
298 571 0 264 537 50
294 567 5 258 531 55
291 564 10 255 528 56.5
287 560 15 261 534 60
282 555 25 270 543 65
280 553 30 280 553 75
276 549 35 290 563 85
273 546 40 301 574 95
269 542 45 308 581 100

8 T/K values calculated by the compiler.

Characteristic point(s):

t/°C

280 E -

i
0 50 100x, 100
NaC3H50 NaNO3

2

Eutectic, E, at 255 °C and 100x,= 56.5 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-Constantane
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

NOTE:

The fusion temperature of component 1
(571 K) is somewhat too high: both DSC and
adiabatic calorimetry provide a value close
to 562 K (see Preface, Table 3).

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from propanoic acid
and NaHCO,. Commercial component 2 further
purified gy the author according to Laiti.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably 42 K

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: EVALUATOR:
(1) Sodium butancate (sodium butyrate); Ferloni, P.,
NaC,H70,; [156-54=7] Dipartimento di Chimica Fisica,

(2) Sodium Iso.butanocate (sodium Universita® di Pavia (ITALY).
1go.butyrate);

Nai.C4Hy05; [996-30-5]

CRITICAL EVALUATION:

The system was studied only by Sokolov (Ref. 1), who claimed the existence of a

continuous series of solid solutions, with a minimum at 494 K and 100xy=72.5 .

Component 1, however, forms liquid crystals in a stability field ranging between
T.1.(1)/K=600.440.2 and Tg, (1)/K=524.5:Q.5 (according to Preface, Table 1).

?usion temperature of component 1 (603 K) should be
identified with the clearing temperature; (ii) at low values of 100x,, Sokolov”s points
should refer to the formation of liquid crystals (pseudo-liquidus), and not of solid
solutions (true liquidus). Besides the minimum, m, an M point should exist (although
its coordinates are hard to detect on the basis of the avallable data, and the phase

Consequently: (i) Sokolov”s

diagram should be not too different from that shown in Scheme B.3 of the Preface.
REFERENCES

(1) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1581-1593.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium butanoate (sodium butyrate); Sokolov, N.M.
NaC,4H704; [156-54=7] Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sodium iso.butanoate (sodium
iso.butyrate);
Nai.C,H705; [996-30-5)
VARIABLES: PREPARED BY:
Temperature. D“Andrea, G.

EXPERIMENTAL VALUES:

T
<] a o a u
t/°c T/K 100x, t/°C T/K 100x, $
[o
330 603 0 235 508 55
317 590 5 229 502 60
306 579 10 224 497 65
297 570 15 222 495 70 300 5
287 560 20 221 494 72.5
279 552 25 222 495 75
270 543 30 225 498 80
264 537 35 228 501 85
257 530 40 235 508 90
250 523 45 248 521 95 250+
242 515 50 260 533 100
2 T/K values calculated by the compiler.
m
Characteristic point(s): ,
Continuous series of solid solutions with a 0 50 100x, 100
minimum, m, at 221 °C and 100x,= 72.5 NaC H.0, Nai.CH.0,

(author).

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

Visual polythermal analysis. Materials prepared by reacting aqueous
Melts contained in a glass tube and | ("chemically pure”) Na,COy with a slight
stirred. excess of the proper acid of analytical
Temperatures measured with a Nichrome- |purity. The solvent and excess acid were
Constantane thermocouple and a 17 mV full |removed by heating to 160 °C.
scale millivoltmeter. The temperature
readings refer to the disappearance of iso- | ESTIMATED ERROR:
tropicity in the melt on cooling.

Temperature: accuracy probably +2 K

(compiler).
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COMPONENTS EVALUATOR:
(1) Sodium butanoate (sodium butyrate); Ferloni, P.,

NaC,H40,; [156-54-7]) Dipartimento di Chimica Fisica,
(2) Sodium Iso.pentancate (sodium Universita” di Pavia (ITALY).

iso.valerate);
Nai.C5Hg0,; [539-66-2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who suggests a eutectic phase diagram,
the invariant point being at 530 K (257 °C) and 100x, =90.5. Both components, however,
form 1liquid crystals. '

Therefore, the fusion temperatures, Tfus(l)'603 K (330 °C) and Tfus(z)'535 K (262 °C),
should be identified with the clearing temperatures, the corresponding values from
Tables 1, 2 of the Preface being To3r(1)=600.4+0.2 K, and T, y,(2)=559+1 K, respectively.
The discrepancy between the values concerning component 2 might be attributed to some
impurity of Sokolov”s samples, inasmuch as the value from Preface (Table 2) meets rather
satisfactorily those reported by Ubbelohde et al. (556 K; Ref. 2) and by Duruz et al.
(553 K; Ref. 3). No mention is made by the author of other phase transitions occurring
in either component, including those corresponding to the actual fusion, which should be

Tgys(1)=524+0.5 K (Preface, Table 1) and Tgus(2)= 461.580.5 K (Table 2).

Accordingly, the phase diagram of the system should be modififed. The availlable data do
not allow one to rule out neither of the following possibilities: (1) the eutectic point
should be identified with a minimum point in a continuous series of 1liquid crystal
solutions; (11) the eutectic point should be identified with an M"g point, at which the
isotropic liquid should be in equilibrium with two liquid crystal solutions of different
composition (Preface, Scheme C.3, Fig. 3.3).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593,

(2) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A322, 281~299.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium butanoate (sodium butyrate); Sokolov, N.M.

NaC,H;0,; [156-54-7] Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sodium %so.pentanoate (sodium

igso.valerate);

Na1.CsHgOp; [539-66-2)

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

£/°c  T/R®  100x,

330 603 0 287 560 55 Ky
326 599 5 284 557 60 +
323 596 10 281 554 65
320 593 15 277 550 70
316 589 20 273 546 75
312 585 25 269 542 80 300~ -
308 581 30 263 536 85
305 578 35 258 531 90
300 573 40 257 530 90.5
295 568 45 263 536 95 !
292 565 50 262 535 100

250+ E -
4 T/K values calculated by the compiler.

0 S0 100x, 100

NnC‘H702 Nai.Cngo2

Characteristic point(s): Eutectic, E, at 257 °C and 100x,= 90.5 (author).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Melts Materials prepared by reacting aqueous
contained in a glass tube and stirred. ("chemically pure”) Na,yCO3 with a slight
Temperatures measured with a Nichrome- | excess of the proper acid of analytical

Constantane thermocouple and a 17 mV full | purity. The solvent and excess acid were
scale millivoltmeter. The temperature removed by heating to 160 °cC.

readings refer to the disappearance of iso-
tropicity in the melt on cooling.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler). -
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COMPONENTS: EVALUATOR:
(1) Sodium butanocate (sodium butyrate); Ferloni, P.,

NaC Hg05; [156-54-7] Dipartimento di Chimica Fisica,
(2) Sodium ﬁexanoate (sodium caproate); Universita” di Pavia (ITALY).

NaCgH;10p; [10051-44-2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who claimed the existence of two
eutectics [E;, at 590 X (317 °C) and 100x,= 22.5; Ep, at 590K (317 °%c) and
100x,= 27.5], and of the intermediate compound Na,(C,H;05)4CgH;,05, congruently melting
at 594 K (321 °c).

Both components, however, form 1liquid crystals. Therefore, Sokolov”s fusion
temperatures, Tg . (1)= 603 K (330 °C) and Tg,.(2)= 638 K (365 °C), should be identified
with clearing temperatures, the corresponding values from Preface, Table 1 being
Tclr(1)= 600.4+0.2 K and Tclr(Z)- 639.0+0.5 K, respectively.

No mention 1s made by the author of other phase transitions of either cowmponent,
including those corresponding to their actual fusions, which ought to occur at
'l‘fus(l)B 524.5+0.5 K and Tfus(z)' 499.6+0.6 K, respectively (see Table 1).

Concerning the phase diagram, the available data suggest the following interpretations
as possible. If the maximum at 594 K (321 °C) and 100x,= 25 does exist, Sokolov’s
eutectics could be 1identified with either M’E points at the opposite sides of the
distectic pertinent to a congruently melting Intermediate compound (Preface,
Scheme D.2), or m points in a situation similar to that shown in Scheme C.3. Conversely,
if the occurrence of the maximum is considered as insufficiently proved, one might think
of the existence of either an M"E point (with limited series of liquid crystal solutions
on both sides; Scheme C.2), or a (single) minimum in a continuous series of 1liquid
crystal solutions.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium butanoate (sodium butyrate); Sokolov, N.M.

NaC,H;0 [156-54-7] Zh. Obshch. Khim. 1954, 24, 1581-1593.
(2) Sodium Eexanoate (sodium caproate);

NaCgH, 1055 [10051-44-2]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c  T1/Kk* 100x, t/°C T/K® 100x, :

JJ
330 603 0 334 607 50 N
328 601 5 340 613 55
324 597 10 343 616 60
320 593 15 344 617 65
318 591 20 349 622 70
317 590 22.5 353 626 75 360
321 594 25 356 629 80
317 590 27.5 359 632 85
319 592 30 360 633 90
323 596 35 363 636 95
326 599 40 365 638 100
331 604 45
a 320
T/K values calculated by the compiler. £ E

1 B2
Characteristic point(s):
bl

Eutectic, E,, at 317 °¢C and 100x,= 22.5 (author). Y S0 100x, 100
Eutectic, Ep, at 317 °C and 100xy= 27.5 (author). NaC,H,0, NaC,H 0,

Intermediate compound(s):

Na, (C,H70,)4CgH; 109 [erroneously indicated as Na5(C,Hy05)4CqH110, 1in the  text,
compiier], congruently melting at 321 °C.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Materials prepared by reacting aqueous
Melts contained in a glass tube and ("chemically pure”) NaZCO with a slight
stirred. excess of the proper acig analytical

Temperatures measured with a  Nichrome- | purity. The solvent and excess acid were
Constantane thermocouple and a 17 mV full | removed by heating to 160 °C.

scale millivoltmeter. The  temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

ESTIMATED ERROR:

Temperature: precision probably 42 K
(compiler). -

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium butanoate (sodium butyrate); Sokolov, N.M.
NaC4H709; [156-54-7] Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sodium benzoate;
NaCyHg0,; [532~32~1]

VARTABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k®  100x,

330 603 0 -
330 603 0.13 3

349 622 5

361 634 10 e
370 643 15 ot 20

378 651 20
386 659 25
394 667 30
401 674 35 400 F 4
408 681 40
415 688 45
421 694 50
427 700 55
434 707 60 350 7
463 736 100 )

8 T/K values calculated by the compiler.

1
0 S0 100x, 100
NcC‘H70 NaC7HsO2

Characteristic point(s): 2

Eutectic, E, at 330 °C and 100xy= 0.13 (author).
Note - The system was investigated at

0 5.100x2 £ 60 due to thermal instability
of the butanoate.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component l: prepared by reacting aqueous
Melts contained in a glass tube and ("chemically pure”) Na,C0O4 with a slight
stirred. excess of mn-butanoic acid of analytical
Temperatures measured with a Nichrome- | purity. The solvent and excess acid were
Constantane thermocouple and a 17 mV full | removed by heating to 160 °C. Component 2:
scale millivoltmeter. The  temperature "chemically pure” material.

readings refer to the disappearance of iso-
tropicity in the melt on cooling.

NOTE: ESTIMATED ERROR:

Component 1 forms liquid crystals. Temperature: accuracy probably +2 K
Therefore  Sokolov”s fusion temperature, (compiler).

T “5(1)- 603 K, should be identified with
the clearing temperature, the corresponding | REFERENCES:
value 1in Table 1 of the Preface being
600.440.2 K. It 1is hard to infer the
topology of the system from the available
data: indeed, the phase diagram might be
similar to that shown in Preface, Scheme
A.l, but other possibilities remain open.




Systems with Common Cation 283

COMPONENTS: EVALUATOR:
(1) Sodium butanoate (sodium butyrate); Spinolo, G.,
NaC,H709; [156-54=7] Dipartimento di Chimica Fisica,

(2) Sodium octadecanoate (sodium stearate); Universita” di Pavia (ITALY).
N8018H3502; [822-16'2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who employed the visual polythermal
analysis to draw the lower boundary of the isotropic liquid field. From the shape of
this boundary, he concluded that the intermediate compound Nag(C4H70,)3(C)gH4509)5
[congruently melting at 663 K (390 °C)] was formed, and that the limits of the stability
field of this compound were a eutectic at 521 K (248 °C) and 100xy= 15, and a
"perekhodnaya tochka" at 582 K (309 °C) and 100x,= 96.5.

Actually, both components form liquid crystals, the liquid crystalline phases being one
for component 1 (see Preface, Table 1), and two for component 2 (see Table 4 of the
Preface). Sokolov”s fusion temperatures, Teug(l)= 603 K (330 %¢), and Te,s(2)= 581 K
(308 °C), consequently should be identified with the clearing temperatures, the
corresponding values from Tables 1 and 4 being 600.4+0.2 and 552.7 K, respectively.

Since the complete topology of the binary can hardly be interpreted from the available
data, it 1is more realistic to list here the few points which, 1in the evaluator’s
opinion, seem to be sufficiently reliable.

(1) At intermediate compositions it seems reasonable to assume that a continuous series
of liquid crystal solutions 1s formed, with an azeotrope at 663 K and 100x,= 40.

(11) Accordingly, the left hand section (0 < 100x, < 40) of the phase diagram might be
interpreted with reference to Preface, Scheme C.2: 1in this case, Sokolov’s eutectic
should be identified with an M"E point.

Conversely, no definite interpretation of the phase diagram at high 100x2 values seems
possible. Indeed, it is not clear how Sokolov could argue the occurrence of an invariant
(the "perekhodnaya tochka” at 100x,= 96.5) from the trend of his experimental data which
does not support unambiguously any significant slope change of the curve in this region.
Moreover, Sokolov”s "fusion" temperature of component 2 (581 K) 1looks as fully
unreliable, being 18 K higher than the second highest T.;, value determined during the
last 30 years (Ref. 2), and 28 K higher than the clearing temperature listed in Table 4
of the Preface.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.
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COMPONENTS :

(1) Sodium butanoate (sodium butyrate);
(2) Sodium octadecanoate (sodium stearate);
NaCISH3502; [822-16-2]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581~-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/K*  100x, t/°c  T/k* 100x,
330 603 0 376 649 60
289 562 5 370 643 65
261 534 10 364 637 70
248 521 15 358 631 75
277 550 20 350 623 80
317 590 25 340 613 85
351 624 30 330 603 90
379 652 35 314 587 95
390 663 40 309 582 96.5
389 662 45 312 585 98.5
386 659 50 308 581 100

380 653 55
8 T/K values calculated by the compiler.
Characteristic point(s):

Eutectic, E, at 248 °C and 100xy= 15
(author),
Characteristic point, P ("perekhodnaya
tochka” in the original text; see the
Introduction), at 309 °C and 100x2= 96.5
(author).

Intermediate compound(s):

¢
N
o+~
350
300
250
L
0 S0 100x, 100
NaC H,0, NaC, .0,

NaS(C4H702)3(018H3502)2, congruently melting at 390 °C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale willivoltmeter. The  temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared by reacting aqueous
("chemically pure”) Na,CO4 with a slight
excess of n-butanoic acid of analytical

purity. The s8solvent and excess acid
removed by heating to 160 °C.

were

Component 2: “"chemically pure"” material.

ESTIMATED ERROR:

Temperature: precision probably
(compiler).

+2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium butanocate (sodium butyrate); Spinolo, G.,

NaC,H40,; [156-54-7] Dipartimento di Chimica Fisica,
(2) Sodium thiocyanate; Universita” di Pavia (ITALY).

NaCNS; [540~72=7]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who restricted his visual polythermal
ifavestigation to the lower boundary of the isotropic liquid field. He asserted the
existence of the intermediate compound Naa(c H702)3CNS, which melts 1incongruently at
541 K (268 °C), and of a eutectic at 535 K (262 °C) and 100x,= 48.5.

Component 1, however, forms liquid crystals, which are stable between
Teyg(l)= 524.5+0.5 K and To1p(1)= 600.4+0.2 (see Preface, Table 1). Sokolov”s fusion
temperature (603 K) consequently should be identified with the clearing temperature,
whereas the T... value (525 K), reported by the same author in a subsequent paper
(Ref. 2), is in ciose agreement with the fusion temperature given in Table 1.

In the evaluator”s opinion, Sokolov”s findings are not sufficient to prove unambiguously
the existence of the intermediate compound. Consequently, more than one interpretation
can be given for the topology of this binary.

Indeed, 1if the compound does exist:

(1) the phase diagram could be similar to that shown in Preface, Scheme D.3,

(1i) Sokolov”s "Perekhodnaya tochka” should to be identified with an M"; point; and
(1ii) the occurrence of a (so far undetected) Mg polnt is required.

If, on the contrary, one assumes that the intermediate coumpound does not exist,

Sokolov”s {invariant at 541 K and 100x,= 31.5 might be connected with the fusion of
component 1 in the way shown in Scheme B.2 of the Preface.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.




286

Systems with Common Cation

COMPONENTS:

(1) Sodium butanoate (sodium butyrate);
NaC4H702; [ 156"54-7]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/R* 100x, t/°C T/k?* 100x,
330 603 0 263 536 45
328 601 5 262 535 48.5

324 597 10 269 542 50
316 589 15 280 553 55
291 564 25 287 560 60
275 548 30 290 563 65
268 541 31.5 298 571 75
266 539 35 304 577 90
264 537 40 311 584 100

8 T/K values calculated by the compiler.
Characteristic point(s):

Eutectic, E, at 262 °C and 100x,= 48.5
(author).
Invariant point,
the original text,
268 °C and 100x2= 31.5 (author).

Intermediate compound(s):

P ("perekhodnaya tochka” in
see the Introduction), at

t/°C

300

250 - 4
0 S0 100x, 100
NaC‘H,,O2 NaCNS

Na4(CAH702)3CNS, incongruently melting (author).

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-~Constantane
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from n-butanoic
acid and NaHCO3.
Component 2 of

analytical purity

recrystallized once from water and once
from ethanol.

ESTIMATED ERROR:

Temperature: precision probably +2 K
(compiler).

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium butanoate (sodium butyrate); Spinolo, G.,

NaC,H405; [156-54-7] Dipartimento di Chimica Fisica,
(2) Sodium nitrite; Universita” di Pavia (ITALY).

NaNO,; [7632-00-0]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who restricted his polythermal
investigation to the lower boundary of the isotropic liquid field. He claimed that an
intermediate compound, 1i.e., Na4(C4H702)3NO , exists which forms eutectics with either
pure component at 590 K (317 °C) and 10012= 17.5, and at 347 K (274 °¢) and 100x2= 96,
respectively.

No data on the solidus are available, and consequently the existence of the intermediate
compound 1is not fully proved. Nevertheless, the evaluator is inclined to accept - at
least in part — Sokolov”s interpretation of the topology of the system.

It must, however, be specified that, due to the fact that component 1 forms Iliquid
crystals stable between 524.5+0.5 K and 600.440.2 K (see Preface, Table 1),

(1) the first eutectic at 590 K ought to be identified with an M’E point; and

(11) a further (so far undetected) invariant, presumably an Mg point, should exist.

In conclusion, the phase diagram ought to be similar to that shown in Scheme D.l of the
Preface.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, 840~844 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1957,
27, 917-920.

MAMA—K
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COMPONENTS:

(1) Sodium butanoate (sodium butyrate);
NaC,H705; [156-54-7]

(2) Sodium nitrite;
NaNO,; [7632-00-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, 840-844 (*);
Russ. J. Gen. Chem., Engl. Tramnsl., 1957,
27, 917-920.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

wider tube) and stirred with a glass
thread. The temperatures of initial
crystallization were measured with a

Nichrome-Constantane thermocouple checked

at the fusion points of water, benzoic
acid, mannitol, AgN03, cd, KNO4, and
K2Cr207 .

o a o a ]
t/°c T/X 100x, t/°c T/K 100x, $
330 603 0 312 585 55
328 601 5 309 582 60
325 598 10 306 579 65 320
320 593 15 304 577 70
320 593 20 300 573 75
324 597 25 296 569 80
323 596 30 291 564 85
322 595 35 285 558 90
320 593 40 276 549 95
316 589 45 284 557 100
314 587 50

270
2 T/K values calculated by the compiler.
Characteristic point(s):
1
Eutectic, E;, at 317 oC and 100x,= 17.5 (author). 0 S0 100x, 100
Eutectic, E,, at 274 °C and 100x,= 96 (author). NaC H.0, NaNO,
Note - The coordinates of the second eutectic are given in Table
2 of the original paper; they cannot, however, be drawn from the
tabulated data; compiler).
Intermediate compound(s):
Naa(04H702)3N02 congruently melting at 324 °C.
AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; salt mixtures Component 1: prepared from “chemically
melted 1in a glass tube (surrounded by a | pure” sodium hydrogen carbonate (carbonate

in the reference quoted; compiler) and
commercial n-butanoic acid distilled before
use (Ref. 1); the salt recovered was
recrystallized from n-butanol.

Component 2: “chemically pure"” material
recrystallized from water.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS:: EVALUATOR:
(1) Sodium butanoate (sodium butyrate); Ferloni, P.,

NaCzH05; [156-54-7] Dipartimento di Chimica Fisica,
(2) Sodium nitrate; Universita” di Pavia (ITALY).

NaNOy; [7631~99-4]

CRITICAL EVALUATION:

The wvisual polythermal method was employed T
by Dmitrevskaya (Ref. 1) [see also Sokolov,
(Ref. 2)] to study the lower boundary of
the isotropic liquid field: according to
this author, an incongruently melting
intermediate compound of probable 580
composition Na4(CQH702)iN03 is formed, and
two invariants exist, .e., a eutectic, E
[at 540 K (267 °¢c), and 100x2= 50), and a
"perekhodnaya  tochka”, P [at 549 K
(276 °C), and 100x,= 27].

T/K

Component 1, however, forms 1liquid
crystals. Accordingly, the fusion s30
temperature, Teug(1)= 603 K (330 °C),
reported in Ref. 1 should be tdentified Mg )
with the clearing temperature, T,;,(1), of 0 50 100x, 100
component 1, the corresponding vaiue from NaC H.O NaNO

Preface, Table 1 being 600.4+0.2 K. 72 3

For the same component, Table 1 of the Preface [besides the T, r(1) value] provides four
solid state transitions (at 450.4+0.5, 489.840.2, 498.3:6.3, and 508.4+0.5) and
Tfus(l)/K- 524.5+0.5.These phase relations, first stated on the basis of DSC records,
were subsequently confirmed by Schiraldi and Chiodelli”s conductometric results
(Ref. 3). Phase transformations are quoted in Ref. 1 from Ref. 4 as occurring at 390,
505, 525, and 589 K, respectively. A comparison of the two sets of data allows one to
identify the two intermediate transition temperatures from Ref. 4 with the first Ttrs(z)
and Tg, .(2) from Table 1. Reasonable doubts can be raised, on the contrary, about the
actual existence of Ref. 4 highest transition ( which - if present - should represent
the transformation from a liquid crystalline phase into another one) and of the 1lowest
transformations.

More recently, Prisyazhnyi et al. (Ref. 5) - to whom Refs. 1, 2 seem to be unknown =
carried out a derivatographical re-investigation of the system, which allowed them to
draw the lower boundaries of both the isotropic liquid, and the liquid crystal field.
Concerning component 1, their clearing [T, ()= 599 K (326 °C)] and  fusion
[Teue(1l)= 526 K (253 OC)] temperatures substantiaiiy agree with those from Table 1 of
the Preface; it i1s moreover to be stressed that they do not mention any transition
intermediate between Tclr(l) and Tfus(l)‘

Prisyazhnyi et al.”s, and Dmitrevskaya”s results (filled and empty circles,
respectively) are compared in the figure (IL: isotropic liquid; LC: liquid crystals), an
inspection of which allows one to make the following remarks. An invariant exists, which
escaped Dmitrevskaya”s attention, and is reasonably to be classified as an Mg point.
Moreover, the invariant at about 100x,= 25 is actually an M” point: its abscissa being
known only approximately, 1t can hardiy be decided if it is of the M"p or of the M~

type: in the former case, the complete phase diagram should be similar to Scheme D.1l og
the Preface; in the latter one, to Scheme D.3.

The two-phase region pertinent to the liquid crystal - isotropic liquid equilibria might
be 8o narrow as to have prevented Prisyazhnyl et al. to observe two distinct sets of
points 1n this region, whereas the lack of information by the same authors about
eutectic fusion in the differrent samples studied by derivatographical analysis remains
rather surprising.

REFERENCES:

(1) Dmitrevskaya, O0.I.; Zh. Obshch. Khim. 1958, 28, 2007-2013 (*); Russ. J. Gen. Chem.
(Engl. Transl.) 1958, 28, 2046-2051.

(2) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1150-1156.

(3) Schiraldi, A.; Chiodelli, G.; J. Phys. E: Sci. Imstr. 1977, 10, 596-599.

(4) Sokolov, N.M. ; Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(5) Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya, T.A.; Zh. Neorg. Khim. 1983, 28, 253-255.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium butanoate (sodium butyrate); Dmitrevskaya, 0.I.
NaC,H;095 [156-54-7] Zh. Obshch. Khim. 1958, 28, 2007-2013 (*);
(2) Sodium nitrate; Russ. J. Gen. Chem. (Engl. Transl.) 1958,
NaN04; [7631-99-4] 28, 2046-2051.
VARTABLES: PREPARED BY:
Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C T/K® 100x,

(W)
330> 603 0 2762 549 55 N
329> 602 5 283P 556 60
3250 598 10 288> 561 65
315P 588 15 292 565 70
283 556 25 296D 569 75
276> 549 27 297 570 80 300
274> 547 30 208® 571 85
273 s46 35 300 573 90
271 s44 40 3046 577 95
268> 541 45 308P 581 100
267° 540 50
2 T/K values calculated by the compiler. E
Value already reported in a previous
paper by Sokolov (Ref. 1); the compiler 250 |- 4
preferred to employ the values
tabulated by Dmitrevskaya which are .
more complete. ] S0 100x, 100
€ 302 in Sokolov”s paper (Ref. 1). NaC H,0, NaNO,

Characteristic polnt(s):

Eutectic, E, at 267 °C and 100x,= 50 (author).

Characteristic point, P ("perekhodnaya tochka"” in the original
text; see the Introduction), at 276 °C and 100x,= 27 (author).

Intermediate compound(s):
Probably Na4(C4H702)3N03, incongruently melting (author).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Component 1 synthetized from “chemically

Temperatures measured with a Nichrome- | pure” sodium hydrogen carbonate and n-

Constantane thermocouple. butanoic acid that first had been distilled
twice.

"Chemically pure” component 2
recrystallized and dried to constant mass.
Component 1 undergoes phase transitions at
ttrs(l)/oc' 117, 232, 252, 316 (Ref. 2).
Component 2 undergoes a phase transition at
ttrs(Z)/°C= 270 (current literature).

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:

(1) Sodium butanoate (sodium butyrate);
N8C4H70 [156"54"7]

(2) Sodium nitrate,
NaN0O4; [7631-99-4]

ORIGINAL MEASUREMENTS:

Prisyazhnyi, V.D.; Mirnyi, V.N.; Mirnaya,
T.A.
Zh. Neorg. Khim. 1983, 28, 253-255; Russ.

Je Inorge.

Chem. (Engl. Transl.) 1983, 28,
140-141 (*).

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

The results are reported only in graphical

form (see figure; data read with a o '
digitizer by the compiler on Fig. 1 of the N
original paper; empty circles: liquid
crystal - isotropic 1liquid equilibria;
filled circles: solid - liquid crystal or
solid - isotropic liquid equilibria).
300
Characteristic point(s):
Invariant point, Mp, at about 244 °C and
100x2 about 5 (compiler).
Eutectic, E, at about 267 °C and 100x,
about 50 (compiler).
Invariant point, M~”, at about 276 °C and 260
100x2 about 25 (compiler).
Intermediate compound(s):
Na4(C H70 )3N03, melting at about 276 °C 0 50 100, 100
(comp ler NcCJiO NaNO3
AUXILTIARY INFORMATION
METHOD/APPARATUS /PROCEDURE SOURCE AND PURITY OF MATERIALS:
The  heating and cooling traces were | Not stated.
recorded in an atmosphere of purified argon | Component : (1)/°C  about 253;
with an OD-102 derivatograph (M? Hungary) tclr(l)/°C about 32£ ?compiler).
working at a rate of 6-8 K min™*, and using | Component 2: tfus(Z)/°C about 308
A1203 as the reference material. (compiler).
Temperatures were measured with a Pt/Pt-Rh
thermocouple. A hot-stage Amplival
polarizing microscope was employed to de-
tect the transformation points from the
1iquid crystalline into the isotropic 1i-
quid phase.
ESTIMATED ERROR:
Temperature: accuracy 1is not evaluable
(compiler).
REFERENCES:
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COMPONENTS: EVALUATOR:

(1) Sodium iso.butanoate Ferloni, P.,
(sodium iso.butyrate); Dipartimento di Chimica Fisica,
Nal.C4H70,; [996~30~5] Universita” di Pavia (ITALY).

(2) Sodium iso.pentanoate
(sodium iso.valerate);
Nai.CgHg0,; [539-66-2)

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who claimed the existence of a
continuous serles of solid solutions, with a minimum at 461-462 K and 100x,= 50.

The fusion temperature of component 1 (533 K) is not far from that reported in Preface,
Table 2 (526.940.7 K).

Component 2, however, forms 1liquid crystals in a stability field ranging between
’1“:11.(2)/10= 559+1 and Tfus(Z)/K= 461.540.6 (according to Table 2).

Consequently, Sokolov”™s fusion temperature of component 2 should reasonably be
identified as the clearing temperature of this component. Its value, 1i.e., 535 K, 1is
remarkably lower than that listed in Table 2, i.e., 55941 K: the latter figure, however,
meets rather satisfactorily those reported by Ubbelohde et al. (556 K; Ref. 2), and by
Duruz et al. (553 K; Ref. 3), so that the discrepancy might be attributed to
insufficient purity of Sokolov”s sample (indeed, due to the - usually small - value of
the enthalpy change associated with clearing, a small amount of impurities 1s often
sufficient to cause a dramatic drop of the clearing temperature).

Many of Sokolov”s points should represent isotropic liquid -~ liquid crystal, rather than
isotropic liquid - solid equilibria.

Details of the phase diagram, however, are hard to be inferred from the available data.

REFERENCES

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A322, 281-299.
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COMPONENTS::

(1) Sodium iso.butanoate
(sodium iso.butyrate);
Nai.C4H,0,; [996-30~5]

(2) Sodium iso.pentanoate
(sodium iso.valerate);
Nai.CgHgO0,; [539-66-2]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K® 100x, t/°C  T/Kk®  100x,
260 533 0 189 462 55
248 521 5 191 464 60
238 511 10 194 467 65
229 502 15 199 472 70
220 493 20 207 480 75
213 486 25 215 488 80
207 480 30 225 498 85
201 474 35 237 510 90
197 470 40 248 521 95
193 466 45 262 535 100
188 461 50

a8 T/K values calculated by the compiler.
Characteristic point(s):

Minimum, m, at 189 °C (188 °C, according to
the table, compiler) and 100xy= 50 (author).

t;J |
N
+

¢ y
220 .
180+ m i

1
0 S0 100x, 100
Nai.C‘H_’O2 Nai.Cngo2

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
red.

Temperatures measured with a Nichrome=-
Constantane thermocouple and a 17 mV full
scale wmillivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

stir

SOURCE AND PURITY OF MATERIALS:

Materials prepared by reacting aqueous
(“chemically pure”) Na,C04 with a slight
excess of the proper acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °C.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy is probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium iso.butanoate (sodium Spinolo, G.,
iso.butyrate); Dipartimento di Chimica Fisica,
Nai.C,H50,; [996-30-5] Universita” di Pavia (ITALY).
(2) Sodium gexanoate (sodium caproate);
NaCgH; 105 [10051-44-2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who restricted his visual polythermal
investigations to the lower boundary of the isotropic liquid field; and claimed the
existence of a single eutectic at 433 K (160 °C) and 100xy= 23.5:

Component 2, however, forms liquid crystals which are stable between 639.0+0.5 K and
499.6+0.6 K (see Preface, Table 1). Consequently, the fusion temperature 638 K
(365°C; Ref. 1) should be identified with the clearing temperature, and Sokolov’s
outline of the phase diagram is incomplete. In particular, at least two invariants
should exist, although the avallable data do not allow one to state with certainty their
nature.

The following hypotheses can be tentatively suggested.

(1) Sokolov”s invariant should be considered as an M7g point; a second one (an Mp point
so far undetected) should exist at a lower temperature and at a higher x, value.

(1i) Sokolov”s 1invariant is actually a eutectic, E, and a second invariant (an M’P
point so far undetected) should exist at higher temperature and at a higher x, value.

If hypothesis (i) is the correct one, the phase diagram ought to be similar to that
shown in Scheme A.2 of the Preface.

However, taking into account that Tg, (2) (499.6+0.6 K; Table 1 of the Preface) 1s
significantly higher than the fusion temperature of Sokolov”s invariant, and that the
enthalpy change pertinent to fusion is usually much larger than that pertinent to
clearing, the evaluator 1is inclined to prefer hypothesis (ii). Reference should be
therefore made to Preface, Scheme B.l or B.2.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581~1593.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium iso.butanoate (sodium Sokolov, N.M.
iso.butyrate); Zh. Obshch. Khim. 1954, 24, 1581-1593.

Nai.C,H;0,; [996-30-5]
(2) Sodium aexanoate (sodium caproate);
NaCgH) 1055 [10051-44-2]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C  T/K®  100x,
260 533 0 205 478 50 g
237 510 5 220 493 55 *
218 491 10 235 508 60 350
195 468 15 252 525 65
175 448 20 270 543 70
160 433 23.5 290 563 75
161 434 25 329 602 85 300
168 441 30 345 618 90
175 448 35 356 629 95
182 455 40 365 638 100
191 464 45 250
2 T/K values calculated by the compiler. 200
Characteristic point(s):

E ;

Eutectic, E, at 160 °C and 100x,= 23.5 (author).

0 50 100x, 100
Nc,.C‘H7O2 NcCanO2
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Materials prepared by reacting aqueous
Melts contained in a glass tube and stir- | ("chemically pure") Na,C03 with a slight
red. excess of the proper acid of analytical
Temperatures measured with a Nichrome- | purity. The solvent and excess acld were

Constantane thermocouple and a 17 mV full | removed by heating to 160 °C.
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

ESTIMATED ERROR:

Temperature: accuracy is probably +2 K
(compiler).

REFERENCES:

MAMA—K*
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium iso.butanoate (sodium Sokolov, N.M.
iso.butyrate); Zh. Obshch. Xhim. 1954, 24, 1581-1593.
Nai.C,H70,; [996~30-5]
(2) Sodium benzoate;

NaCyHs0,; [532-32-1]

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x, t/°C T/K® 100x,
260 533 0 335 608 40
228 501 3.5 344 617 45
235 508 5 355 628 50
256 529 10 367 640 55
272 545 15 379 652 60
288 561 20 389 662 65
301 574 25 399 672 70
312 585 30 408 681 75
322 595 35 463 736 100

2 /K values calculated by the compiler.

Characteristic point(s):

Note - The system was 1nvestigated at
0 < 100xy, < 80 due to thermal instability
of the iso.butanoate.

Eutectic, E, at 228 °C and 100x,= 3.5 (author).

lq_] ]
* o)
450 - 't'—
’,
4
’I
350 4
c
250 .
E
1
0 50 100x, 100
No,.C‘H7O2 NaC7H502

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.
Temperatures measured with a  Nichrome-

Constantane thermocouple and a 17 mV full
scale millivoltmeter. The  temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared by reacting aqueous
("chemically pure”) Na,COy with a slight
excess of iso.butanoic acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °C.

Component 2: "chemically pure” material.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy 1is probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:

(1) Sodium iso.butanocate (sodium Ferloni, P.,
iso.butyrate); Dipartimento di Chimica Fisica,
NaiC,H,0,; [996-30-5] Universita” di Pavia (ITALY).

(2) Sodium octadecanoate (sodium stearate);

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who employed the visual polythermal
analysis to draw the lower boundary of the isotropic liquid field. From the shape of
this boundary, he concluded that the intermediate compound Na (1.04H702) (ClBH 02)3
[congruently melting at 596 K (323 °C)] was formed, and that the iimits of the stagility
field of this compound were a eutectic at 435 K (162 °C) and 100x2= 25.5, and a
“perekhodnaya tochka” at 584 K (311 °C) and 100xy= 94.5.

Component 2, however, forms liquid crystals. Thence, the fusion temperature by Sokolov,
viz., Tfus(z)’ 581 K (308 °C), should be identified with the clearing temperature and
compared with the T r(2) value reported in Preface, Table 4 (552.7 K). Conversely,
Sokolov's T s(1) [55% K (260 °C)) seems sufficiently reliable, being not far from the
value (526. §8.7 K) reported in Table 2 of the Preface.

In the evaluator”s opinion, the phase diagram at 0 5_100:2 £ 60 is to be reconsidered,
e.g., with reference to Preface, Scheme A.2: Sokolov”s eutectic could be an M'E point,
whereas the maximum at 100x,= 60 could represent an azeotrope.

On the contrary, no definite interpretation of the phase diagram at high 100x, wvalues
seems possible. Indeed, 1t is not clear how Sokolov could argue the occurrence of an
invariant (the "perekhodnaya tochka” at 100x,= 94.5) from the trend of his experimental
data which does not unambiguously support any significant slope change of the curve in
this region. Moreover, Sokolov”s "fusion” temperature of component 2 (581 K) looks as
fully unreliable, being 18 K higher than the second highest T 1r value determined during
the last 30 years (Ref. 2), and 28 K higher than the clearing temperature listed 1in
Table 4 of the Preface.

REFERENCES ¢

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, 1in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.
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COMPONENTS:

(1) Sodium iso.butanoate (sodium
iso.butyrate);
Nai.C,H;0,; [996-30-5]

(2) Sodium octadecanoate (sodium stearate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARTABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/X® 100x, t/°c  T/K®  100x,
260 533 0 319 592 50 U
240 513 5 321 59 55 S
215 488 10 323 596 60
196 469 15 322 595 65
177 450 20 321 594 70 300
163 436 25 320 593 75
162 435 25.5 317 590 85
217 490 30 314 587 90
260 533 35 311 584 94.5 2501
291 564 40 312 585 97.5
309 582 45 308 581 100
4 T/K values calculated by the compiler. 200
Characteristic point(s):
Eutectic, E, at 162 °C and 100x,= 25.5
(author).
Characteristic point, P ("perekhodnaya E
tochka” in the original text; see the 0 S0 100x, 100
Introduction), at 311 °C (author) and Nai.CHO NaC H_ 0
100xy= 94.5 (erroneously reported as 312 °c 472 18 3572
and 100xy= 97.5 in the text, compiler).
Intermediate compound(s):
Na (i-C4H70 ) (018H3502)3, congruently
meiting at %2% oc.
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

excess of iso.butanoic ac
purity. The solvent and excess acid

"chemically pure"” material.

Component 1: prepared by reacting aqueous
(“chemically pure”) Na,CO4 with a slight
id of analytical

were

removed by heating to 160 °C. Component 2:

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

+2 K

REFERENCES:




Systems with Common Cation

299

COMPONENTS:

(1) Sodium iso.butanoate (sodium
1go.butyrate);
Nai.C,H;0,; [996-30~5]

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obgshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D“Andrea, G.

EXPERIMENTAL VALUES:

t/°c T/K®  100x,
260 533 0
247 520 5

237 510 10
231 504 15
221 494 25

214 487 27.4
221 494 30
240 513 35
255 528 40

266 539 45
274 547 50
280 553 35
284 557 60
288 561 65
295 568 75
300 573 90
311 584 100

2 T/K values calculated by the compiler.
Characteristic point(s):

Eutectic, E, at 214 °C (compiler; er=-
roneously reported as 240 °C in table 3 of

the original paper) and 100x2= 27.4
(author).

k3
N
?
300 i
250ﬁ .
E
1
0 50 100x, 100
Na:.C‘H7O2 NaCNS

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-Constantane
thermocouple and a millivoltmeter with
nirror full scale 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from iso.butanoic
acid and NaHCOj5.
Component 2 of analytical purity

recrystallized once from water and once

from ethanol.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably +2 K

REFERENCES:
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COMPONENTS :

(1) Sodium iso.butanoate (sodium
iso.butyrate);
Nai.C4H702; [996-30—5]

(2) Sodium nitrite;
NaNO,; [7632-00-0]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, 840-844 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1957,
27, 917-920.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

Nichrome~Constantane thermocouple checked

at the fusion points of water, benzolc
acid, mannitol, AgNO3, Cd, KNOj, and
chr207 .

NOTE:

The author does not comment on the minimum
at 548 K and 100xy= 75. A possible

explanation might be that liquid layering
occurs: in this case, the points at
25 < 100x, < 75 should represent liquid-
liquid instead of solid-liquid equilibria,
the monotectic temperature being 548 K. It
18 worth mentioning that stratification was
reported by the same author in the same
paper for the binary Na/i.CgHg0,, NO,.

t/°% T/K®  100x,
260 533 0 o '
253 526 5 N
253 526 10
265 538 15 L
271 544 20
275 548 25
277 550 30
279 552 35 270+ b
279 552 40
279 552 45
278 551 50
278 551 55
278 551 60
277 550 65 E
276 549 70
275 548 75 u0r i
276 549 80
277 550 85
279 552 90 0 50 100x 100
280 533 95 Nai.C HO NaNO
284 557 100 472 2
8 /K values calculated by the compiler.
Characteristic point(s):
Eutectic, E, at 247 °C and 100x,~ 8 (author).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOQURCE AND PURITY OF MATERIALS:
Visual polythermal analysis; salt mixtures Component 1: prepared from “chemically
melted 1in a glass tube (surrounded by a | pure” sodium hydrogen carbonate (carbonate
wider tube) and stirred with a glass in the reference quoted; compiler) and
thread. The  temperatures of initial | commercial iso.butanoic acid distilled
crystallization were measured with a | before use (Ref. 1); the salt recovered was

recrystallized from m-butanol.

Component 2: “chemically pure” material
recrystallized from water.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler). -
REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.




Systems with Common Cation

301

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium iso.butanoate (sodium Sokolov, N.M.
iso.butyrate); Zh. Obshch. Khim. 1954, 24, 1150-1156.

Nai.C,H;0,; [996-30-5]
(2) Sodium nitrate;
NaNOq; [7631-99-4]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°¢  T/R*  100x,

—

260 533 0 g

248 521 5 +

242 515 10

238 511 15

219 492 25

233 506 30 300

244 517 35

258 531 40

267 540 45

274 547 50 )

276 549 55

280 553 60 250 - ‘

284 557 65

288 561 75

292 565 85

300 573 95 E

308 581 100 ,

8 T/K values calculated by the compiler. 0 S0 100x 100
Na:.C‘H702 NaNO3

Characteristic point(s):

Eutectic, E, at 219 °C and 100xy= 25 (author).

AUXILIARY INFORMATION

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

measured with a Nichrome-Constantane | Laiti.
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

Component 1 synthetized from 1iso.butanoic
Visual polythermal analysis. acid and NaHCO3. Commercial component 2
Salt(s) melted in a test tube. Temperature further purified by the author according to

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

+2 K

REFERENCES :
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COMPONENTS:

(1) Sodium iso.butanoate (sodium
iso.butyrate);
N81004H702; [996'30-5]

(2) Sodium nitrate;
NaNO4; [7631-99-4]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.

Zh. Obshch. Khim. 1960, 30, 20-25 (*);
Rugs. J. Gen. Chem. (Engl. Transl.) 1960,
30, 19-24.

VARTABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:
Characteristic point(s):

by one of the authors (Ref.
of the eutectic are:

Eutectic, E,

at 220 °Cc and 100x2 = 25
(authors).

The paper reports — inter alia - on a refinement of the title binary, previously studied
1). According to the present investigation, the coordinates

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE
Visual polythermal analysis.
NOTE:

Concerning component 1, no mention 1s made
in Table 2  of solid state phase
transformations, although three transitions
are quoted by the authors (from Ref. 3), at
493, 364, and 340 K (220, 91, and 67 °C),
respectively. Duruz et al. (Ref. 4) report
in turn T'trs(1)= 493 K (in agreement with
the highest transition temperature from

Ref. 3), and T"trs(1)= 468 K (a figure
which has no correspondence 1in Ref. 3).
Finally, Ferloni et al. (Ref. 5) are
inclined to  think that Sokolov”s

transformation at 340 K (Ref. 3) actually
represents a transition of a hydrated form
of the salt.

SOQURCE AND PURITY OF MATERIALS:

Component 1 synthetized from 1iso.butanoic
acid and Na,CO3 (Ref. 2). "Chemically pure”
component 2 recrystallized.

Component 1 undergoes phase transitions at
t.rg(1)/%C= 67, 91, 220 (Ref. 3).

Component 2 undergoes a phase transition at
terg(2)/°C= 270 (current literature).

ESTIMATED ERROR:
Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1581-1593,
(3) Sokolov, N.M.

Tezlsy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Duruz, J.J.; Michels, H.J.; Ubbelohde,
A.R.
Proc. Roy. Soc. London 1971, A 322,
281-299.

(5) Ferloni, P.; Sanesi, M.; Tonelli, P.L.;
Franzosini, P.
Z. Naturforsch. 1978, A 33, 240-242.
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COMPONENTS EVALUATOR:
(1) Sodium pentanocate (sodium valerate); Spinolo, G.,

NaC5H902; [6106-41~-8] Dipartimento di Chimica Fisica,
(2) Sodium thiocyanate; Universita” di Pavia (ITALY) .

NaCNS; [540-72-7])

CRITICAL EVALUATION:

This system was studied by Sokolov (Ref. 1) and by Sokolov and Khaitina (Ref. 2): 1in
both papers the visual polythermal investigation was restricted to the lower boundary of
the isotropic 1iquid field. The authors claimed the existence of a 1:1 Intermediate
compound which melts congruently at 564 K (291 °C; Ref. 1), and forms eutectics with
either pure component, at eutectics at 562 K (289 °C) and 100x,= 46, and at 560 K
(287 °C) and 100x,= 56.5 or 55, respectively.

Component 1, however, forms 1liquid crystals, which are stable between 498+2 K and
63144 K (Preface, Table 1). The latter value fairly agrees with the fusion temperature
(630 K) given 1in Ref. 1 and 2; the former can be identified (even 1f not fully
satisfactorily) with that (489 K) corresponding to the highest phase transformation
temperature quoted by Ref. 2 from Ref. 3. Once more for component 1, Table 1 reports no
solid state tramsition, whereas Sokolov and Khaitina quote (from Ref. 3) T, S(Z)/K- 482
and 453, It is, however, to be stressed that the single transition observed Eat 479+1 K)
with DTA in sodium n-pentanoate by Duruz et al. (Ref. 4) was not more mentioned in a
subsequent DSC investigation by the same group (Ref. 5).

In the evaluator”s opinion, therefore,

1) the invariant at 562 K (289 °C) and 100x2- 46 should be f{dentified with an M’E point,
11) a (so far undetected) Mg invariant should exist within the composition range between
M7, and pure component 1, and

i11) the phase diagram ought to be similar to that shown in Scheme D.l of the Preface,
but for the fact that the 1liquid crystal-isotropic liquid diphasic field exhibits a
maximum.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sokolov, N.M.; Khaitina, M.V.
Zh. Obshch. Khim. 1972, 42, 2121-2123.

(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.

(4) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. Roy. Soc. Londonm 1971, A322, 281-299.

(5) Michels, H.J.; Ubbelohde, A.R.
JCS Perkin II 1972, 1879-~1881.
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COMPONENTS:

(1) Sodium pentanoate (sodium valerate);
NaC5H902; [6106‘41-8]
(2) Sodium thiocyanate;

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

NaCNS; [540-72-7]
VARIABLES: PREPARED BY:
Temperature. D“Andrea, G.

EXPERIMENTAL VALUES:

t/°C  T/K* 100x, t/°c  T/k* 100x,
357 630 0 289 562 46
370 643 5 291 564 50
378 651 10 288 561 55
375 648 15 287 560 56.5
356 629 25 290 563 60
344 617 30 293 566 65
331 604 35 297 570 75
316 589 40 302 575 90
296 569 45 311 584 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E;, at 289 °C and 100x,= 46
(author).
Eutectic, E,, at 287 9C and 100xy= 56.5
(author).

Intermediate compound(s):

Na,C5HgO,CNS, congruently melting at 291 °C
(author).

t/°C

300

0 50 100x,
NaC.H 0,

100
NaCNS

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-Constantane
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component 1
acid and NaHCOj.

synthetized from n-pentanoic
Component 2 of analytical

purity recrystallized once from water and
once from ethanol.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium pentanoate (sodium valerate); Sokolov, N.M.; Khaitina, M.V.
NaCgHg0y; [6106-41-8] Zh. Obshch. Khim. 1972, 42, 2121-2123.

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:
Characteristic point(s):

Eutectic, E;, at 289 °C and 100x, about 46
(estimated %y the compiler from Fig. 1 of
the original paper).
Eutectic, E,, at 287 °C and 100x, about 55
(estimated by the compiler from Fig. 1 of
the original paper).

Intermediate compound(s):

Na;C5HgO,CNS, congruently melting.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Not stated.

Component 1 undergoes phase transitions at
t, 8(1)/°C- 180, 209, 216 (Ref. 1) and
melts at tg . (1)/°C= 356.

Component 5 melts at tg  (2)/°C= 311.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I.
1956.
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COMPONENTS: EVALUATOR:
(1) Sodium pentanoate (sodium valerate); Ferloni, P.,

NaCgHgOp; [6106-41~8] Dipartimento di Chimica Fisica,
(2) Sodium nitrite; Universita” di Pavia (ITALY).

NaNO,; [7632-00-0]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1) who, on the basis of his visual
polythermal observations, claimed the phase diagram to be of the eutectic type, the
invariant occuring at 555 K (282 °C) and 100x;= 0.04. This investigation was restricted
to the range O < 100x; < 55, because of decomposition of mixtures richer in component 1.

Component 1, however, forms liquid crystals. Thence, Sckolov’s Tfus(l) [L.e., 610 K
(357°C)] should be identified with a clearing temperature, and compared with the value
Tclr(1)= 631+4 K reported in Preface, Table 1.

The topology of the phase diagram has therefore to be reconsidered with reference to
Preface, Schemes A, among which, however, the available data, unfortunately, do not
allow one to make a definite choice.

Anyway, Sokolov”s invariant should be an M'E point and not a conventional eutectic.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, 840-844 (*); Russ. J. Gen. Chem. (Engl. Tramsl.) 1957,

27, 917-920.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium pentanoate (sodium valerate); Sokolov, N.M.
NaCgHgOy; [6106-41~8) Zh. Obshch. Khim. 1957, 27, 840-844 (*);
(2) Sodium nitrite; Russ. J. Gen. Chem. (Engl. Transl.) 1957,
NaNO,; [7632-00-0) 27, 917-920.
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c T1/k® 100x,

323 596 45
323 596 50
323 596 55
323 596 60
323 596 65
323 596 70 310
323 596 75
323 596 80
323 596 85
321 594 90
319 592 95

t/°C

284 557 100 L
2 7/K values calculated by the compiler. 280 E]
Note -~ The system was investigated at
0 < 100x) < 55 since further increase 1in :
component 1 content causes decomposition of 40 70 100, 100
the mixtures.

NaCSHSO2 NaNO2

Characteristic point(s):

Eutectic, E, at 282 °C and 100x1- 0.04 (both figures, listed in table 2 of the original
paper, cannot be drawn from the tabulated data; moreover, in the same table the eutectic
composition 1is erroneously reported as 10012- 0.04; compiler).

AUXILIARY INFORMATION

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

Visual polythermal analysis; salt mixtures | Component 1: prepared from “chemically
melted in a glass tube (surrounded by a | pure"” sodium hydrogen carbonate (carbonate
wider tube) and stirred with a glass | in the reference quoted; compiler) and
thread. The temperatures of initial commercial pentanoic acid distilled before
crystallization were measured with a use (Ref. 1); the salt recovered was re-
Nichrome~Constantane thermocouple checked crystallized from n~butanol;

at the fusion points of water, benzoic tfus(l)/°C- 357.

acid, mannitol, AgN03, Cd, KNOj, and
K,Cr,05. Component 2: “chemically pure” material
recrystallized from water.

ESTIMATED ERROR:

Temperature: accuracy  probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: EVALUATOR:
(1) Sodium pentanocate (sodium valerate); Spinolo, G.,

NaCsHgO,; [6106-41-8] Dipartimento di Chimica Fisica,
(2) Sodium nitrate; Universita” di Pavia (ITALY).

NaNOg; [7631-99-4)

CRITICAL EVALUATION:

This system was studied by Sokolov (Ref. 1), and by Sokolov and Khaitina (Ref. 2). In
both cases, the visual polythermal analysis was employed to detect the lower boundary of
the 1isotropic liquid field. Accordingly, the authors claimed that a 1:1 intermediate
compound forms, which melts congruently at 568 K (295 °C), and gives eutectics with
either component. Concerning the precise location of these invariants, some values given
in the text of the original papers should be corrected with a closer inspection of the
pertinent figures. The correct values seem therefore to be T= 564 K (291 °C) and
100x,= 40.5 (Ref. 2), and T= 554 K (281 °C) and 100x,= 58.5, respectively.

Component 1, however, forms 1liquid crystals, which are stable between 498+2 K and
63ytﬁ K (Preface, Table 1). The latter value fairly agrees with the fusion temperature
(630 K) given 1in Ref. 1 and 2; the former can be identified (even 1f not fully
satisfactorily) with that (489 K) corresponding to the highest phase transformation
temperature quoted by Ref. 3. Once more for component 1, Table 1 reports no solid state
transition, whereas Sokolov quotes (Ref. 3) Ttrs(l)/K' 482 and 453. 1t is, however, to
be stressed that the single transition observed (at 47941 K) with DTA in sodium =n-
pentanoate by Duruz et al. (Ref. 4) was no more mentioned in a subsequent DSC
investigation by the same group (Ref. 5).

Taking 4into account the above remaks, the eutectic at 564 K (291°C) and 100:2- 40.4
ought to be an M"E point, and the occurrence of a further invariant (so far undetected
and probably an M; point) is to be expected. The phase diagram could be similar to that
shown 1in Scheme D.1 of the Preface, but for the fact that the liquid crystal-isotropilc
liquid field is splitted into two parts by a maximum.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156
(2) Sokolov, N.M.; Khaitina, M.V.
Zh. Obshch. Khim. 1972, 42, 2121-2123
(3) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
(4) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. Roy. Soc. London 1971, A322, 281-299.
(5) Michels, H.J.; Ubbelohde, A.R.
JCS Perkin II 1972, 1879-1881.
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COMPONENTS:

(1) Sodium pentanoate (sodium valerate);
NaCgHg0,; [6106-41-8]

(2) Sodium nitrate;

NaNO3; [7631~99-4]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k® 100x, t/°c  T/k®  100x,
357 630 0 295 568 50
366 639 5 288 561 55
372 645 10 281¢ 554 58.5
369 642 15 285 558 60
350 623 25 293 566 65
336 609 30 298 571 75
320 593 35 300 573 85
296 569 40 305 578 95
291> 564 40.5 308 581 100
294 567 45

2 T/K values calculated by the compiler.
295 in the original table, corrected by

the compiler on the basis of Fig. 2 of the

original paper.

€ 291 in the original table, corrected by

the compiler on the basis of Fig. 2 of the

original paper.

Characteristic point(s):

t/°C

300

0 50 100x, 100

NaNO3

Eutectic, Ej, at 291 °C and 100x,= 40.5 (author).
Eutectic, E5, at 281 °C and 100x,= 58.5 (author).

Intermediate compound(s):

Na,CgHg0,NO3, congruently melting at 295 OC (compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a  Nichrome-Constantane
thermocouple and a millivoltmeter with
mirror reading to 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component 1

synthetized from wn-pentanoic

acid and Nchog. Commercial component 2
by

further purifie
Laiti.

the author according to

ESTIMATED ERROR:

Temperature: probably

(compiler).

accuracy

2 K

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium pentanocate (sodium valerate); Sokolov, N.M.; Khaitina, M.V.
NaCgHgOgp; [6106~41-8] Zh. Obshch. Xhim. 1972, 42, 2121-2123.

(2) Sodium nitrate;
NaNO4; [7631-99-4]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:
Characteristic point(s):

Eutectic, E;, at 291 9¢ and 100x, about
40.5 (estimated by the compiler from Fig. 1
of the original paper).
Eutectic, E,, at 281 °C and 100x, about
58.5 (estimated by the compiler from Fig. 1
of the original paper).

Intermediate compound(s):

Na,CgHgOpNO3, congruently melting.

AUXILIARY INFORMATION

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

Visual polythermal analysis. Not stated.

Component 1 undergoes phase transitions at
to (1)/9C= 180, 209, 216 (Ref. 1) and
melts at te  (1)/°C= 356.

Component undergoes a phase transition at
t, 8(2)/°C= 275 (current literature value),
and melts at tg, (2)/°C= 308.

ESTIMATED ERROR:

Temperature: accuracy  probably 2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS : EVALUATOR:
(1) Sodium iso.pentanoate (sodfum Ferloni, P.,
iso.valerate); Dipartimento di Chimica Fisica,
Nai.CgHg0,; [539-66-2] Universita” di Pavia (ITALY).
(2) Sodium gexanoate (sodium caproate);
NaCgH; 1055 [10051-44~2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1), who claimed that a continuous series
of solid solutions is formed, with a minimum, m, at 512 K (239 °C), and 100x2- 20.

Both components, however, form liquid crystals (see Preface, Tables 2, 1).

Therefore, Sokolov”’s fusion temperatures, Tg  (1)/K= 535 (262 oC) and Teug(2)/K= 638
(365 °C), should be identified with clearing temperatures, the corresponding data from
Tables 2 and 1 being 559+1 K and 639.04+0.5 K, respectively.

Concerning component 1, the remarkable discrepancy might be attributed to 1insufficient
purity of Sokolov”s sample, inasmuch as the value from Table 2 (559+1) meets rather
satisfactorily those reported by Ubbelohde et al. (556 K; Ref. 2), and by Duruz et al.
(553 K; Ref. 3). Indeed, due to the = usually small - value of the enthalpy change
assoclated with clearing, very small amounts of impurities are often sufficient to cause
a dramatic drop of the clearing temperature.

A continuous series of liquid crystal (instead of solid) solutions should form, and the
complete phase diagram should be similar to that shown In Scheme C.1 of the Preface,
with a common minimum of the curves limiting the isotropic 1liquid - liquid crystal
diphasic field.

REFERENCES

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A322, 281~299.
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COMPONENTS :

(1) Sodium iso.pentanoate (sodium
iso.valerate);
Nai.CgHg0p; [539-66-2]

(2) Sodium gexanoate (sodium caproate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:
t/°c  T/R® 100x, t/°C T/K* 100x,

262 535 0 283 556 55
255 528 5 291 564 60
247 520 10 296 569 65
243 516 15 304 577 70
239 512 20 313 586 75
242 515 25 322 595 80
248 521 30 331 604 85
256 529 35 341 614 90
263 536 40 354 627 95
271 544 45 365 638 100
277 550 50

8 T/K values calculated by the compiler.
Characteristic point(s):
Continuous series of solid solutions with a

minfmum, m, at 239 °C and 100xy= 20
(author).

t/°C

350

300

250

0 S0 100x, 100

Nai.Cngo2 NaCBHHO2

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.

Temperatures measured with a  Nichrome—
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Materials  prepared by reacting aqueous
("chemically pure"”) Na,C05 with a slight

excess of either 1so.pentanoic or
hexanolc acid of analytical purity.

n-
The

solvent and excess acld were removed by

heating to 160 °cC.

ESTIMATED ERROR:

Temperature: accuracy  probably
(compiler).

+2 K

REFERENCES:
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COMPONENTS: EVALUATOR:

(1) Sodium iso.pentanoate (sodfum Spinolo, G.,
iso.valerate); Dipartimento di Chimica Fisica,
Nai.CgHgOy; [539-66-2] Universita” di Pavia (ITALY) .

(2) Sodium benzoate;
NaCsHg0,; [532~-32-1]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1), who restricted his polythermal
analysis to the lower boundary of the isotropic liquid field, and claimed the existence
of a eutectic at 534 K (261 °C) and 100x,= 3.

Component 1, however, forms liquid crystals [at Tg, .(1)= 461.5+0.6 K; Preface, Table 2]
before being transformed 1in a clear melt. Therefore, Sokolov”s fusion temperature,
(535 K) should be identified with the clearing temperature, the corresponding value from
Table 2 being 559+l K. The latter figure is remarkably higher than that given by Ref.
1, and it agrees rather satisfactorily with those reported by Ubbelohde et al. (556 K,
Ref. 2) and by Duruz et al. (553 K, Ref. 3).

Thus, in the evaluator”s opinion, the phase diagram could be more correctly interpreted
with reference to Scheme A.l of the Preface, and Sokolov”s eutectic should be identified
with an M"p point.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Ubbelohde, A.R., Michels, H.J., and Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J., Michels, H.J., and Ubbelohde, A.R.
Proc. R. Soc. London 1971,A322, 281-299,
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COMPONENTS:

(1) Sodium iso.pentanoate
(sodium iso.valerate);
Nai.CgHgO0y; [539-66-2]

(2) Sodium benzoate;

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c  T/k® 100x,
262 535 0
261 534 3
275 548 5
298 571 10

317 590 15
337 610 20
349 622 25
365 638 30
379 652 35
389 662 40
396 669 45
401 674 50
407 680 35
415 688 60
421 694 65
426 699 70
463 736 100

8 T/K values calculated by the compiler.

Characteristic point(s):

Note - The system was investigated at
0 5_100x2 £ 70 due to thermal dinstability
of the iso.pentanoate.

Eutectic, E, at 261 °C and 100x,= 3 (author).

w i
2
pel
ﬂ’ ‘
,I
400 F 4
300k N
E .
0 S0 100x, 100
Na:.CHO, NaC,H0,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis.
Melts contained in a glass
stirred.

Temperatures measured with a  Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The  temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

tube and

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared by reacting aqueous
("chemically pure”) Na,COq with a slight
excess of iso.pentanoic acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °C.

Component 2: "chemically pure” material.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:
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COMPONENTS : EVALUATOR :

(1) Sodium iso.pentanocate (sodium Ferloni, P.,
iso.valerate); Dipartimento di Chimica Fislca,
Nai.CgHg0,3 [539-66-2] Universita” di Pavia (ITALY).

(2) Sodium octadecanoate (sodium stearate);
N8018H3502; [822-16"2]

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who employed the visual polythermal
analysis to draw the lower boundary of the isotropic liquid field. From the shape of
this boundary, he concluded that the intermediate compound Na3(1.CSH 02)(018H 02)2
[congruently melting at 596 K (323 9C)] was formed, and that the limits o? the stagglity
field of this compound were a eutectic at 413 K (140 °C) and 100x2= 17.3, and a
"perekhodnaya tochka” at 582 K (309 °¢) and 100x,= 93.5.

Actually, both components form liquid crystals, the 1liquid crystalline phases being one
for component 1 (see Preface, Table 2), and two for component 2 (see Preface, Table 4).
Therefore, Sokolov”s fusion temperatures, Tfus(l)'= 535 K (262 °C), and Te,g(2)= 581 K
(308 °Cc), should be identified with clearing temperatures, the corresponging values
from Tables 2 and 4 being 55941 and 552.7 K, respectively.

At 1intermediate compositions it seems reasonable to assume that a continuous series of
liquid crystal solutions 48 formed, with an azeotrope at 596 K and 100x,= 70.
Accordingly, the left hand section (0 < 100x, < 70) of the phase diagram might be
interpreted with reference to Scheme C.2 of the Preface: 1n this case, Sokolov’s
eutectic should be intended as an M"E point, allowance being made for the fact that
Sokolov”s "fusion” temperature of component 1 is 24 K lower than the relevant T 1¢ value
listed in Table 2, {.e., 55941 K. It ig, however, to be stressed that the latter figure
agrees rather satisfactorily with those reported by Ubbelohde et al. (556 K; Ref. 3) and
by Duruz et al. (553 K; Ref. 4).

Conversely, mno definite interpretation of the phase diagram at high 100x, values seems
possible. Indeed, it is not clear how Sokolov could argue the occurrence of an invariant
(the "perekhodnaya tochka” at 100xy= 93.5) from the trend of his experimental data which
does not unambiguously support any significant slope change of the curve in this region.
Moreover, Sokolov”s “fusion" temperature of component 2 (581 K) looks as fully
unreliable, being 18 K higher than the second highest T, ;. value determined during the
last 30 years (Ref. 2), and 28 K higher than the clearing temperature listed in Table 4.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.

(3) Ubbelohde, A.R.; Michels, H.J.; Duruz, J.J.
Nature 1970,228, 50-52.

(4) Duruz, J.J.; Michels, H.J.; Ubbelohde, A.R.
Proc. R. Soc. London 1971, A 322, 281~-299.
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COMPONENTS:

(1) Sodium iso.pentancate (sodium
iso.valerate);
Nal.CgHgOy; [539-66~2]

(2) Sodium octadecanoate (sodium stearate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Xhim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K®  100x, t/°c  T/k®  100x,

262 535 0 305 578 55
201 474 5 315 588 60
167 440 10 322 595 65
147 420 15 323 596 70
140 413 17.3 321 594 75
162 435 20 318 591 85
225 498 30 314 587 90
247 520 35 309 582 93.5
266 539 40 312 585 95
282 555 45 308 581 100

295 568 50
2 T/K values calculated by the compiler.
Characteristic point(s):

Eutectic, E, at 140 °C and 100x,= 17.3
(author).

Characteristic point, P ("perekhodnaya
tochka" in the original text; see the
Introduction), at 309 °C (author) and
100xy= 93.5 (erroneously reported as 92 in
the text, compiler).

Intermediate compound(s):

t/°C

300

250

200

150

0 S0 100x, 100

Nai.Cngo2 NacxaHasoz

Naj1.CgHg0,(CygH350,)5, congruently melting at 323 °C (compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE

Visual polythermal analysis.

Melts contained in a glass tube and
stirred.

Temperatures measured with a  Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The  temperature
readings refer to the disappearance of iso~-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1: prepared by reacting aqueous
("chemically pure”) Na,CO3 with a slight
excess of iso.pentanoic acid of analytical

purity. The solvent and excess acld
removed by heating to 160 °C.

were

Component 2: "chemically pure"” material.

ESTIMATED ERROR:

Temperature: accuracy probably
(compiler).

42 K

REFERENCES:
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COMPONENTS: EVALUATOR:

(1) Sodium iso.pentanoate (sodium Spinolo, G.,
iso.valerate); Dipartimento di Chimica Fisica,
Nai.CSHgo s [539-66-2) Universita” di Pavia (ITALY).

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1), who restricted his polythermal
investigation to the lower boundary of the isotropic liquid field, and claimed the
existence of a eutectic at 523 K (250 °C) and 100x,= 32.

Component 1, however, forms liquid crystals [at T us(l)- 461.5+0.6 K; Preface, Table 2]
before turning into a clear melt. Sokolov’s fusion temperature (535 K) consequently
should be identified with the clearing temperature, the corresponding value from Table 2
being 559+1 K. The latter figure is remarkably higher that that given by Ref. 1,
altough meeting rather satisfactorily those reported by Ubbelohde et al. (556 K,
Ref. 2) and by Duruz et al. (553 K, Ref. 3).

Therefore, in the evaluator”s opinion, the phase diagram could be more correctly
interpreted with reference to Scheme A.2. of the Preface. Accordingly, Sokolov’s
eutectic should be identified with an M“p point.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Ubbelohde, A.R., Michels, H.J., and Duruz, J.J.
Nature 1970, 228, 50-52.

(3) Duruz, J.J., Michels, H.J., and Ubbelohde, A.R.
Proc. R. Soc. London 1971,A322, 281-299.
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Systems with Common Cation

COMPONENTS:

(1) Sodium iso.pentanocate (sodium
iso.valerate);
Nai.C5H902; [539-66'2]

(2) Sodium thiocyanate;
NaCNS; [540~72-7]

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k* 100x,
262 535 0
277 550 5
287 560 10

288 561 15
270 543 25
256 529 30
250 523 32
260 533 35
272 545 40
285 558 45
291 564 50
297 570 55
300 573 60
303 576 65
305 578 75
306 579 90
311 584 100

2 T/K values calculated by the compiler.

Characteristic point(s):

Eutectic, E, at 250 °C and 100x,= 32 (author).

t/°C

300

250

1

o] S0
Na,.C_H O

100x, 100
NaCNS

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE

Visual polythermal analysis.

Salt(s) melted in a test tube. Temperature
measured with a Nichrome-~Constantane
thermocouple and a wmillivoltmeter with
mirror reading to 17 mV.

SOURCE AND PURITY OF MATERIALS:

Component 1 synthetized from iso.pentanoic
acid and NaHCO5.
Component 2 of
recrystallized once
from ethanol.

analytical purity
from water and once

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably 2 K

REFERENCES:
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COMPONENTS : EVALUATOR:

(1) Sodium iso.pentanoate (sodium Spinolo, G.,
iso.valerate); Dipartimento di Chimica Fisica,
Nai.CgHgOy; [539-66-2] Universita” di Pavia (ITALY).

(2) Sodium nitrite;
NaN0,; [7632-00-0]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1), who restricted his polythermal
investigation to the lower boundary of the isotropic liquid field, and claimed the
existence of a eutectic at 542 K (269 °C) and 100x,= 21.

Component 1, however, forms liquid crystals [at !fus(l)' 461.5+0.6 K; Preface, Table 2]
before turning into a clear melt. Sokolov”s fusion temperature (535 K) consequently
should be identified with the clearing temperature, the corresponding value from Table 2
being 559+L K. The latter figure is remarkably higher that that given by Ref. 1,
although meeting rather satisfactorily those reported by Ubbelohde et al. (556 K,
Ref. 2) and by Duruz et al. (553 K, Ref. 3).

Allowance being made for the fact that a liquid-liquid miscibility gap impinges on the
liquidus branch richer in the higher melting component (NaNO,), the phase diagram could
be more correctly interpreted with reference to Scheme A.2 o% the Preface, and Sokolov’s
eutectic ought to be identified with an M"p point.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1957, 27, 840-844 (*); Russ. J. Gen. Chem. (Engl. Tramsl.) 1957,
27, 917-920. —
(2) Ubbelohde, A.R., Michels, H.J., and Duruz, J.J.
Nature 1970, 228, 50-52.
(3) Duruz, J.J., Michels, H.J., and Ubbelohde, A.R.
Proc. R. Soc. London 1971,A322, 281-299.

MAMA—L
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium iso.pentanoate (sodium Sokolov, N.M.
iso.valerate); Zh. Obshch. Khim. 1957, 27, 840-844 (*);
Nai.CgHgO0p; [539-66-2] Russ. J. Gen. Chem. (Engl. Transl.) 1957,
(2) Sodium nitrite; 27, 917-920.

NaNO,; [7632-00-0]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/R®  100x,

u 1
262 535 0 <
273 546 5 +
278 551 10
276 549 15
270 543 20
272 545 25
273 546 30 280 y
273 546 35
274 547 40
275 548 45
277 550 50 E
278 551 55
279 552 60 C
282 555 65 260+ -
2 /K values calculated by the compiler.
—,
Note - Liquid layering occurs at 0 35 100x 70
r]
66 < 100x, < 98.4 (author). Nai.CSHgO2 NaN02
Characteristic point(s):
Eutectic, E, at 269 °C and 100xy= 21 (author).
AUXILIARY INFORMATION
METHOD/APPARATUS/PROCEDURE : SOURCE AND PURITY OF MATERIALS:

Visual polythermal analysis; salt mixtures | Component 1: prepared from “"chemically
melted in a glass tube (surrounded by a | pure” sodium hydrogen carbonate (carbonate
wider tube) and stirred with a glass | in the reference quoted by the author;
stirrer. The temperatures of initial compiler), and commercial iso.pentanoic
crystallization were measured with a acid distilled before use (Ref. 1); the
Nichrome-Constantane thermocouple checked | recovered salt was recrystallized from n-
at the fusion points of water, benzolc | butanol.

acid, mannitol, AgNO;, Cd, KNO3, and | Component 2: "chemically pure” material
KoCry05. recrystallized from water; tfus(Z)/°C= 284,

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.
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COMPONENTS: EVALUATOR:

(1) Sodium iso.pentanoate (sodium Ferloni, P.,
iso.valerate) Dipartimento di Chimica Fisica,
Nai.CgHgO,; [539-66-2] Universita” di Pavia (ITALY).

(2) Sodium nitrate;
NaNO3; [7631~99-4]

CRITICAL EVALUATION:

This binary was studied by visual polythermal and thermographical analysis by Sokolov
(Ref. 1), and Dmitrevkaya and Sokolov (Ref. 2), respectively, with substantially
analogous results. The phase diagram was claimed by these authors to be of the eutectic
type with the dinvariant at efther 527 K (254 °C) and 100x;= 31 (Ref. 1), or 526 K
(253 °C) and 100x;= 31.5 (Ref. 2).

Component 1, however, forms liquid crystals. Consequently, the fusion temperature,
Tgus(l)= 535 K (262°C; Ref.s 1, 2) should be identified with the clearing temperature,
the corresponding value from Table 2 of the Preface being 559+1 K. The latter figure is
remarkably higher than that by the above mentioned investigators, and agrees rather
satisfactorily with those reported by Ubbelohde et al. (556 K; Ref. 3) and by Duruz et
al. (553 K; Ref. 4).

For the same component: (1) the transition at 451 K (178 °C) quoted in Ref. 2 from
Ref. 5 should be identified with the actual fusion temperature, the corresponding value
from Table 2 being 461.5+0.6 K, whereas (11) the transition at 425 K (152 °C) also
quoted in Ref. 2 from Ref. 5 has no correspondence in Table 2.

Thus the whole phase diagram should be re-interpreted, e.g., with reference to Scheme
A.2 of the Preface. 1In particular, the invariant at 526 K and 100x;= 31.5 should be an
M’E point and not a conventional eutectic.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Dmitrevskaya, 0.I.; Sokolov, N.M.
Zh. Obshch. Khim. 1967, 37, 2160-2166 (*); Russ. J. Gen. Chem. (Engl. Transl.) 1967,
37, 2050-2054. e

(3) Ubbelohde, A.R., Michels, H.J., and Duruz, J.J.
Nature 1970, 228, 50-52.

(4) Duruz, J.J., Michels, H.J., and Ubbelohde, A.R.
Proc. R. Soc. London 1971,A322, 281-299.

(5) Sokolov, N.M.
Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS:: ORIGINAL MEASUREMENTS:
(1) Sodium iso.pentanocate (sodium Sokolov, N.M.
iso.valerate); Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sodium nitrate;
NaNOg; [7631~99-4]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°%c  T/x® 100x,

262 535 0 g
273 546 5 +
280 553 10
280 553 15
265 538 25 f
257 530 30 300~ .
254 527 31.2
260 533 35
272 545 40
282 555 45 ¢
288 561 50
294 567 55 0 E i
299 572 60
302 575 65
304 577 75
306 579 85
307 580 95 ,
308 581 100

8 0 S0 100x, 100
2 T/K values calculated by the compiler. Noi.CHQ, NeNQ,
Characteristic point(s):
Eutectic, E, at 254 °C and 100xy= 31 (author).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Component 1 synthetized from iso.pentanoic
Salt(s) melted in a test tube. Temperature | acid and NaHCO4.
measured with a Nichrome-Constantane Commercial component 2 further purified by

thermocouple and a millivoltmeter with the author according to Laiti.
mirror reading to 17 mV.

ESTIMATED ERROR:

Temperature: accuracy probably 42 K
(compiler).

REFERENCES:
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COMPONENTS:

(1) Sodium iso.pentanoate (sodium
iso.valerate);
Nai.CgHgOy; [539-66-2]

(2) Sodium nitrate;
NaNO5; [7631-99-4]

ORIGINAL MEASUREMENTS:

Dmitrevskaya, 0.I.; Sokolov, N.M.

Zh. Obshch. Khim. 1967, 37, 2160-2166 (*);
Russ. J. Gen. Chem. (Engl. Transl.) 1967,
37, 2050-2054.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/k*  100x, t/°c  T/k* 100x,
262, 535 0 120P 393 31.5
178° 451 0 282 555 50
1520 425 0 250 523 50
272 545 5 140 413 50
250¢ 523 5 1200 393 50
120° 393 5 300 573 75
90b 363 5 246 519 75
270 543 15 280> 553 75
256 529 15 114> 387 75

64> 337 15 305, 578 95
116> 389 15 276> 549 95
92> 365 15 11ob 383 95
253 526 31.5 308 581 100
253¢ 526 275> 548 100

@ 7/K values calculated by the compiler.
Transformation in the solid state.

€ Eutectic temperature.

Characteristic point(s):

Note - The present thermographical data

supplement the previous visual polythermal

investigation by Sokolov (Ref. 1).

Eutectic, E, at 253 °C and 100x,= 31.5.

$27%

1788

150 4
L ]
._-.._---. ..... Beccaanaa & o
L ]
Pa—
* 1
0 S0 100x, 100
Na/.CSH902 NaNO3

AUXILIARY INFORMATION

METHOD/APPARATUS /PROCEDURE :

(heating curves

Thermographical analysis
recorded automatically).

SQURCE AND PURITY OF MATERIALS:

Component 1: synthetized from iso.pentanoic
acid and the carbonate (Ref. 2).
Component 2: “"chemically pure”
recrystallized.

Component 1 undergoes phase transitions at
te(1)/9C= 152, 178 (Ref. 3).

Component 2 undergoes a phase transition at
ttrs(Z)/°C- 275 (current literature).

material

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably 2 K

REFERENCES:
(1) Sokolov, N.M.

Zh. Obshch. Khim. 1954, 24, 1150-1156.
(2) Sokolov, N.M. -

Zh. Obshch. Khim. 1954, 24, 1581-1593.
(3) Sokolov, N.M.

Tezisy Dokl. X Nauch. Konf. S.M.I. 1956.
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COMPONENTS: EVALUATOR:

(1) Sodium hexanoate (sodium caproate); Spinolo, G.,
NaCgHy105; [10051-44-2) Dipartimento di Chimica Fisica,

(2) Sodium benzoate; Universita” di Pavia (ITALY).
NaCqH50,; [532-32-1]

CRITICAL EVALUATION:

This binary was studied only by Sokolov
(Ref. 1), who restricted his polythermal ) Trus2)
investigation to the lower boundary of the i
isotropic 1liquid field, and claimed the
existence of a "perekhodnaya tochka” (P) at |
644 K (371 °C) and 100x,= 13. |
I
|

Component 1, however, forms liquid crystals
[above Tfu ()= 499.619.6 K; Table 1 of the
Preface] gefore turning into a clear melt. 700
Sokolov”s fusion temperature (638 K) should r
be consequently identified with the
clearing temperature, the corresponding
value from Table 1 being 639.0+0.5 K.

Sokolov”s P point at 100xy= 13 corresponds
to a slightly marked minimum of the data F
listed in Ref. 1l: the experimental
temperature values at 5 5_100x2 <15
actually range between 642 and 647 K, i.e.
approximately within the accuracy limits iL+LC IL+Sy
estimated by the compiler. 650L /‘

[ Y. -——— - 52
If the temperature differences between the O (V7 .
maximum at 646 K (and 100x,= 10) and the P Taieli P !
point at 644 K is thought to be meaningful, \
the phase diagram could be interpreted with LC

reference to Scheme A.2 of the Preface: \
accordingly, Sokolov”s invariant should be \

identified with an M‘E point). ) 5 = 3

T/K

If, on the contrary, the above mentioned
temperature difference 1is thought to be
meaningless, reference can be made to the
front figure, where Sokolov’s data are
reported. In this case a peritectic
equilibrium should exist (at about 644 K)
among a liquid crystal, an isotropic 1liquid
and a solid crystal. Accordingly,
Sokolov”s P point should be identiffed with
an M°p point, and a further invariant
should exist, e.g. an ME at T < Tfus(l)‘

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.




Systems with Common Cation

325

COMPONENTS:

(1) Sodium hexanoate (sodium caproate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.

NaCgH, 1053 [10051-44-2] Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sodgum benzoate;
VARIABLES: PREPARED BY:
Temperature. D”Andrea, G.
EXPERIMENTAL VALUES:
t/°c  T/R*  100x, o T

':
365 638 0
369 642 5
373 646 10
371 644 13
374 647 15
380 653 20 400 - .
396 669 35
400 673 40
463 736 100
8 T/K values calculated by the compiler. ) p

350 4

1
0 25 100x, SO
NaC H O

Characteristic point(s): 6112 NoC7H502

Characteristic point, P ("perekhodnaya tochka” in the

Introduction), at 371 °C and 100x,= 13 (author).

Note - The system was investigated between 0 { 100x, < 40 due to thermal instability of

the hexanoate.

original text; see the

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

Visual polythermal analysis. Melts
contained in a glass tube and stirred.
Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature
readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component l1: prepared by reacting aqueous
("chemically pure") Na2C03 with a slight
excess of hexanoic acid of analytical
purity. The solvent and excess acid were
removed by heating to 160 °C. Component 2:

"chemically pure” material.

ESTIMATED ERROR:

Temperature: accuracy
(compiler).

probably +2 K

REFERENCES:
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COMPONENTS: EVALUATOR:
(1) Sodium hexanoate (sodium caproate); Ferloni, P.,
Na CgHy105; [10051-44-2] Dipartimento di Chimica Fisica,

(2) Sodium octadecanocate (sodium stearate); Universita” di Pavia (ITALY).

CRITICAL EVALUATION:

This system was studied only by Sokolov (Ref. 1) who employed the visual polythermal
analysis to draw the lower boundary of the isotropic liquid field. From the shape of
this boundary, he concluded that the intermediate compound Na5(C651102)2(C18H3502)3
[congruently melting at 602 K (329 °C)] was formed, and that the limits of the stability
field of this compound were a eutectic at 512 K (239 °C) and 100x2= 17.5, and a
"perekhodnaya tochka" at 587 K (314 °C) and 100x,= 94.5.

Actually, both components form liquid crystals, the liquid crystalline phases being one
for component 1 (see Table 1 of the Preface), and two for component 2 (see Table 4 of
the Preface). Sokolov”s fusion temperatures, Teyg(l)= 638 K (365 °C), and Teyg(2)= 581 K
(308 °C), are consequently to be identifieg with the clearing temperatures, the
corresponding values from Tables 1 and 4 being 639.0+0.5 and 552.7 K, respectively.

Since the complete topology of the binary can hardly be interpreted from the data
available, 1t is more realistic to list here the few points which, 1in the evaluator’s
opinion, seem to be sufficiently reliable.

(1) At intermediate compositions it seems reasonable to assume that a continuous series
of liquid crystal solutions is formed, with an azeotrope at 602 K and 100x2= 60.

(11) Accordingly, the left hand section (0 < 100x, < 60) of the phase diagram might be
interpreted with reference to Scheme C.2 of the Preface: in this case, Sokolov”s
eutectic should be intended as an M"g point.

Conversely, no definite interpretation of the phase diagram at high 100x, values seems
possible. Indeed, it is not clear how Sokolov could argue the occurrence of an invariant
(the “perekhodnaya tochka” at 100x,= 94.5) from the trend of his experimental data which
does not unambiguously support any significant slope change of the curve in this region.
Moreover, Sokolov”s “"fusion" temperature of component 2 (581 K) looks as fully
unreliable, being 18 K higher than the second highest T value determined during the

1r
last 30 years (Ref. 2), and 28 K higher than the clearingctemperature listed in Table 4.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic
Salts, IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors)
Pergamon Press, Oxford, 1980, 29-115.
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COMPONENTS:

(1) Sodium hexanoate (sodium caproate);
(2) Sodium octadecanoate (sodium stearate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581-1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K® 100x, t/°c T/K® 100x,
365 638 0 326 599 55
320 593 5 329 602 60
272 545 10 328 601 65
242 515 15 327 600 70
239 512 17.5 326 599 75
248 521 20 324 597 80
264 537 25 321 594 85
280 553 30 319 592 90
293 566 35 314 587 94.5
305 578 40 316 589 95
313 586 45 308 581 100
320 593 50

a8 /K values calculated by the compiler.

Characteristic point(s):

Characteristic point, P  ("perekhodnaya
tochka” in the original text; see the
Introduction), at 314 °C and 100x,= 94.5
(author).

Intermediate compound(s):

(author),

Nag(CgHy10,)9(CgH3502)
Doroentls 2 1%? 3 29 °C (compiler).

congruently melting at

300

250

100x, 100

NaC gH,c0,

NaCBHHO2

Eutectic, E, at 239 °C and 100xy= 17.5 (author).

AUXILIARY

INFORMATION

METHOD/APPARATUS/PROCEDURE:

Visual polythermal analysis. Melts
contained in a glass tube and stirred.

Temperatures measured with a Nichrome-
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature

readings refer to the disappearance of iso-
tropicity in the melt on cooling.

SOURCE AND PURITY OF MATERIALS:

Component 1:
("chemically pure") NayCO3 with a
excess of mn-hexanoic acid of
purity. The solvent and excess acid
removed by heating to 160 °C.
"chemically pure” material.

prepared by reacting aqueous
slight
analytical

Component 2:

were

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy  probably

+2 K

REFERENCES:

MAMA—L*
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COMPONENTS: EVALUATOR:
(1) Sodium hexanoate (sodium caproate); Spinolo, G.,

NaCgltiy10,; [10051-44~2] Dipartimento di Chimica Fisica,
(2) Sodium thiocyanate; Universita” di Pavia (ITALY).

NaCNS; [540-72~7]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1), who restricted his polythermal
investigation to the lower boundary of the isotropic liquid field, and claimed the
existence of a eutectic at 568 X (295 °C) and 100xy= 63.

Component 1, however, forms liquid crystals [at Tg,.(1)= 499.610.6 K; Preface, Table 1]
before turning into a clear melt. Sokolov”s fusion temperature (638 K) is consequently
to be 1dentified with the clearing temperature, the corresponding value from Table 1
being 639.0+0.5 K.

Therefore, 1n the evaluator”s opinion, the phase diagram could be more correctly
interpreted with reference to Scheme A.2 of the Preface, and Sckolov”s eutectic ought to
be intended as an M“p point,

REFERENCES:

(1) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1150-1156.

COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Sodium hexanoate (sodium caproate); Sokolov, N.M.
NaCgHy 10,55 [10051-44-2] Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sodium thiocyanate;
NaCNS; [540-72-7]

VARIABLES: PREPARED BY:

Temperature. D“Andrea, G.

EXPERIMENTAL VALUES:

o
t/°c  T/k* 100x, ¢/°C T/K® 100x, 3

365 638 0 330 603 50
383 656 5 316 589 55
397 670 10 305 578 60
399 672 15 295 568 63
386 659 25 297 570 65
377 650 30 304 577 75
366 639 35 307 580 90
352 625 40 311 584 100
342 615 45

8 r/K values calculated by the compiler.

Characteristic point(s): L

0 S0 100x, 100
Eutectic, E, at 295 °C and 100xy= 63 (author). NaCH, 0, NaCNS
AUXILIARY INFORMATION
METHOD/APPARATUS /PROCEDURE: SOURCE AND PURITY OF MATERIALS:

Visual polythermal analysis. Salt(s) melted | Component 1 synthetized from n-hexanoic
in a test tube. Temperature measured with a | acid and NaHCO;. Component 2 of analytical
Nichrome-Constantane thermocouple and a | purity recrystallized once from water and
millivoltmeter with mirror reading to 17 | once from ethanol.

mV.
ESTIMATED ERROR:

Temperature: accuracy probably  +2 K
(compiler).
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COMPONENTS ¢ EVALUATOR:
(1) Sodium hexanoate (sodium caproate); Ferloni, P.,

NaCgH;10y; [10051~44~2]) Dipartimento di Chimica Fisica,
(2) Sodium nitrate; Universita” di Pavia (ITALY).

NaNOg; [7631-99-4]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1), who restricted his polythermal
investigation to the lower boundary of the isotropic liquid field, and claimed the
existence of a eutectic at 560 K (287 °C) and 100xy= 56.5, and the occurrence of liquid
layering at 576 K (302 °C) and 100x,> 60.

Component 1, however, forms liquid crystals [at Tg,  (1)= 499.6+0.6 K; Preface, Table 1}
before turning into a clear melt. Sokolov”s fusion temperature (638 K) is consequently
to be 1identified with the clearing temperature, the corresponding value from Table 1
being 639.0+0.5 K. Therefore, 1in the evaluator”s opinion, the phase diagram could be
more correctly interpreted with reference to Scheme A.2 of the Preface, allowance being
made for the fact that a liquid-liquid miscibility gap impinges on the liquidus branch
richer in the higher melting component (NaN03). Consequently, Sokolov”s eutectic should
be an M°p point.

REFERENCES:
(1) Sokolov, N.M.; Zh. Obshch. Khim. 1954, 24, 1150-1156.

COMPONENTS $ ORIGINAL MEASUREMENTS:
(1) Sodium hexanoate (sodium caproate); Sokolov, N.M.
NaCgH; 105; [10051~44-2] Zh. Obshch. Khim. 1954, 24, 1150-1156.

(2) Sodium nitrate;
NaNO4; [7631-99-4]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

(3
t/°c  T/K®  100x, g
365 638 0
376 649 5
383 656 10 350} J
385 658 15
375 648 25
367 640 30
357 630 35
342 615 40 3w 00 \&--- |
326 599 45
313 586 50 £
296 569 55
287 560 56.5
300 573 59 L
302 575 60 0 s6 100x, 100
NoCSHHO2 NaNG,

2 T/K values calculated by the compiler.
Characteristic point(s): Eutectic, E, at 287 °C and 100x2- 56.5 (author).

AUXILIARY INFORMATION

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

Visual polythermal analysis. Salt(s) melted | Component 1 synthetized from n-hexanoic
in a test tube. Temperature measured with a | acid and NaHCO3, Commercial component 2
Nichrome=-Constantane thermocouple and a | further purified by the author according to
millivoltmeter with mirror reading to 17 | Laiti.

uV.

ESTIMATED ERROR:
NOTE:
Temperature: accuracy probably +2 K
At 100x2 > 60, liquid layering occurs. (compiler). -
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COMPONENTS : EVALUATOR:
(1) Sodium benzoate; Ferloni, P.
NaC;H50,; [532-32-1] Dipartimento di Chimica Fisica.

(2) Sodium octadecanoate (sodium stearate); Universita” di Pavia (ITALY).
NaC;gHy505; [822-16-2]

CRITICAL EVALUATION:

This binary was studied only by Sokolov (Ref. 1) who reported a phase diagram of the
eutectic type with the invariant at 574 K (301 °C) and 100x;= 1.3.

Component 2, however, forus liquid crystals. Thence, the fusion temperature by Sokolov,
viz., Tﬁus(z)' 581 K (308 °C), should be intended as a clearing temperature and compared
with the Tclr(z) value reported in Table 4 (552.7 K). It is to be stressed that
Sokolov®s “fusion" temperature looks as fully unreliable, being 18 K higher than the
second highest T.1r value determined during the last 30 years (Ref. 2), and 28 K higher
than the clearing temperature listed in Table 4.

The whole phase diagram is therefore to be reconsidered.

REFERENCES:

(1) Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 15381-1593.

(2) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini, P.
Thermal Properties, in Thermodynamic and Transport Properties of Organic Salts,
IUPAC Chemical Data Series No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon
Press, Oxford, 1980, 29-115.
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COMPONENTS:

(1) Sodium benzoate;
NaCyHg0,; [532-32-1]
(2) Sodium occadecanoaca (sodium stearate);

ORIGINAL MEASUREMENTS:

Sokolov, N.M.
Zh. Obshch. Khim. 1954, 24, 1581~1593.

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°c  T/K®  100%;
308 581 0
301 574 1.3
310 583 5
321 5% 10
332 605 15
344 617 20
353 626 24
362 635 30
369 642 35
376 649 40
384 657 45
390 663 50
396 669 55
463 736 100

2 T/K values calculated by the compiler.

Characteristic point(s):

5
N
’
4
,I
4
4
d
4
td
400 .
300 e -1
L
0 S0 100x, 100
NaCmHasﬂ2 NoC_,HSO2

Eutectic, E, at 301 °C and 100x;= 1.3 (author).

Note - The system was investigated at 0 < 100xy < 55 due to thermal instability of the
octadecanoate.
AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Visual polythermal analysis. Melts con "Chemically pure” materials.
tained in a glass tube and stirred.
Temperatures measured with a Nichrome- | ESTIMATED ERROR:
Constantane thermocouple and a 17 mV full
scale millivoltmeter. The temperature Temperature: accuracy probably  +2 K
readings refer to the disappearance of iso- (compiler).
tropicity in the melt on cooling.

REFERENCES:
NOTE:

(1) Sanesi, M.; Cingolani, A.; Tonellli,
Component 2 forms liquid crystals. Thence, P.L.; Franzosini, P.
the fusion temperature by Sokolov, viz., Thermal Properties, in Thermodynamic

rfu (2)= 581 K (308 °C), should be intended

a clearing temperature and compared
with the T (2) value (552.7 K) reported
on Preface, Table 4., It is to be stressed
that Sokolov”s "fusion™ temperature 1looks
as fully unreliable, being 18 K higher than
the second highest T clr value determined
during the last 30 years (Ref. 1), and 28 K
higher than the clearing temperature listed
in Table 4. The whole phase diagram 1is
therefore to be reconsidered.

and Transport Properties of Organic
Salts, IUPAC Chemical Data Series
No. 28 (Franzosini, P.; Sanesi, M.;
Editors), Pergamon Press, Oxford, 1980,
29-115.
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COMPONENTS: EVALUATOR:
(1) Rubidium ethanoate (rubidium acetate); Ferloni, P.,

RbC,H405; [563-67-7] Dipartimento di Chimica Fisica,
(2) Rubidium nitrate; Universita” di Pavia (ITALY).

RbNOg; [13126~12-0]

CRITICAL EVALUATION:

This binary was studied for the first time
by Gimel“shtein and Diogenov (Ref. 1) who ¥c;
reported the lower boundary of the [N
isotropic 1liquid region in the reciprocal
ternary Na,Rb/C,H40,,NO5 on the basis of L
visual polythermai observations. They

claimed the existence of the Intermediate

compound )oNO (congruently

melting at ?2%2 °C?) and of two g
eutectics, El’ at 471 K (198 Og) and saot o
100x,= 81.5, and E,, at 454 K (181 “C) and r
100xi= 35.5. 2 E

In a subsequent paper on the reciprocal
ternary Cs,Rb/C,H40,,N0O3 (Ref. 2), the same
Authors reported refined values of the e *
coordinates of the second eutectic (467 K
[194 °C] and 100%;= 33), obtained with the
same experimental approach. The new data

450 - 4

suggest that those reported 1in Ref. 1 0 50 100x1 100
should be affected by a systematic error
(as high as 13 K) in the composition range RbN03 RbC2H302

20 < 100x; < 50.

The system was once more investigated by Gimel“shtein (Ref. 3) who directly measured
with D.T.A. the temperatures of the characteristic points previously inferred by the
shape of the liquidus. Besides a substantial agreement with the findings of Ref. 2, he
reported two more solid state transitions of pure RbNO,, at 437 and 505 K. Moreover,
the existence of an intermediate compound was more reiiably proved by a comparison of
the X-ray powder pattern of an Intermediate mixture, which showed diffraction lines not
pertinent to either pure component.

Finally, the composition of the compound was adjusted by Diogenov, Erlykov and
Gimel“shtein (Ref. 4) during an investigation of the reciprocal ternary Li,Rb/CZH302,NO3
with coupled visual polythermal and thermographical analysis. According to this paper,
the compound has a l:1 composition and congruently melts at 476 K (203 °C) and the
eutectlics are at 467 K (194 °C) and 100x1= 33.5 and at 471 K (198 °C) and 100x1= 82,
respectively.

In spite of the lack of any comment by the Authors on their previous results, the
evaluator 1is inclined to recommend the last interpretation as the more reliable. The
figure reports phase boundaries drawn accordingly. On the same figure, the two sets of
experimental data, available in numerical form (the visual polythermal data from Ref. 1
and the thermographical data from Ref. 3), have also been plotted as open and full
circles, respectively. As a further remark, the melting and transition points of
component 1 reported on Ref.s 1-4 reasonably match the most recent literature data:
T us(l)ﬂ 510, 515, 514, 514, 509; Ttrs(l) 498 (Ref. 5). For what concerns the phase
transitions of component 2, reference can be made to the recent work by Kennedy et al.
(Ref. 6 and the bibliography therein quoted).

REFERENCES:

(1) Gimel’shtein, V.G.; Diogenov, G.G.; Zh. Neorg. Khim. 1958, 3, 1644-1649 (*); Russ.
J. Inorg. Chem. (Engl. Transl.) 1958, 3 (7), 230-237.

(2) Diogenov, G.G.; Gimel”shtein, V. V.G.; Zh. Neorg. Khim. 1966, 11, 207-209 (*); Russ.
J. Inorg. Chem. (Engl. Transl.) 1966, 11, 113-114.

(3) Gimel“shtein, V.G.; Tr. Irkutsk. Politekh. Inst. 1971, No. 66, 80-100.

(4) piogenov, G.G.; Erlykov, A.M.; Gimel“shtein, V. G.; Zh Zh. Neorg. Khim. 1974, 19, 1955-
1960; Russ. J. Inorg. Chem. (Engl. Transl.) 1974, 19, 1069-1073 (*).

(5) Sanesi, M.; Cingolani, A.; Tonelli, P.L.; Franzosini P.; Thermal Properties, in
Thermodynamic and Transport Properties of Organic Salts, IUPAC Chemical Data Series
No. 28 (Franzosini, P.; Sanesi, M.; Editors), Pergamon Press, Oxford, 1980, 29-115.

(6) Kennedy, S.W.; Kriven, W.M.; J. Mater. Seci. 1976, 11, 1767~1769.
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COMPONENTS

(1) Rubidium ethanoate (rubidium acetate);
RbC4H404; [563-67~7]

(2) Rubidium nitrate;
RbNO5; [13126-12-0]

ORIGINAL MEASUREMENTS:

Gimel“shtein, V.G.; Diogenov, G.G.

Zh. Neorg. Khim. 1958, 3, 1644-1649 (*);
Rugss. J. Inorg. Chem. (Engl. Transl.) 1958,
3 (7), 230-237.

VARIABLES:

Temperature

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

t/°¢ T/k®  100x, t/°C T/k®  100x, t/°
317 590 0 212 485 22 201
300 573 3 205 478 25 201
280 553 6 194 467 30.2 202
260 533 10.5 183 456 35 202
244 517 14.3 190 463 41 202
226 499 18.5 198 471 54 201

8 7/K values calculated by the compiler.

Characteristic point(s): Eutectic, E;, at 198
Eutectic, E,, at 181

Intermediate compound:

Rbq(CyH30,),N0;, congruently melting at 202 9C (authors).

c T/k® 100x;  t/°C T/K®  100x;
474 59 202 475 82.5
474 62.5 209 482 86
475 66 213 486  89.5
475 69 224 497 94.5
475 72.5 236 509 100
474 77.5

°C and 100x%;= 81.5 (authors).
°C and 100x)= 35.5 (authors).

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method. Temperatures
measured with a Chromel-Alumel thermocouple
and a l7-mV-range millivoltmeter. Mixtures
being hygroscopic, the method of additions

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 undergoes a phase

with determination of the sample mass by
difference was employed in order to avoild
hydration.

transition at t/°C= 216. Component 2
undergoes phase transitioms at t/%C= 210,
290,

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

COMPONENTS:

(1) Rubidium ethanocate (rubidium acetate);
RbC, 14055 [563-67~7]

(2) Rubidium nitrate;
RbN03; [13126-12-0]

f1966, 11, 113-114.

ORIGINAL MEASUREMENTS:

Diogenov, G.G.; Gimel“shtein, V.G.
Zh. Neorg. Khim. 1966, 11, 207-209 (*);
Rugss. J. Inorg. Chem. (Engl. Transl.)

VARIABLES:

Temperature

PREPARED BY:

D“Andrea, G.

EXPERIMENTAL VALUES:

The paper reports - inter alia -~ on a refinement of the title binary, previously studied
by the same authors (Ref. l1). According to the present investigation, the coordinates of

the second eutectic are:

Eutectle, E,, at 194 °C and 100x; = 33 (authors).

METHOD/APPARATUS/PROCEDURE :

Visual polythermal method. Temperatures
measured with a Chromel-Alumel

SOURCE AND PURITY OF MATERIALS:

Not stated.

thermocouple.

REFERENCES:

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

(1) Gimel“shtein, V.G.; Diogenov, G.G.
Zh. Neorg. Khim. 1958, 3, 1644~1649
(*); Russ. J. Inorg. Chem. (Engl.
Transl.), 1958, 3 (7), 230-237.
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Rubidifum ethanoate (rubidium acetate); Gimel“shtein, V.G.

RbCyH405; [563-67-7] Tr. Irkutsk. Politekh. Inst. 1971, No. 66,
(2) Rubidium nitrate; 80-100.

RbNO5; [13126-12-0]

VARIABLES: PREPARED BY:

Temperature. D”Andrea, G.

EXPERIMENTAL VALUES:

t/°C T/k®  100x, t/°C T/K®  100x, t/°C T/K®  100x, t/°c T/k®  100x,
235 508 0 202 475 55.0 195 468  80.0 164 437 90.0
206 479 0 193 466  55.0 164 437 80.0 315 588 100
222 495 5.0 164 437 55.0 260 533 90.0 285 558 100
207 480 5.0 200 473 70.0 232 505  90.0 232 505 100
198 471 5.0 192 465  70.0 216 489 90.0 216 489 100
205 478 15.0 165 438  70.0 194 467  90.0 164 437 100
205 478  25.0 220 493 80.0

8 T/K values calculated by the compiler.

The meaning of the data listed in the table becomes apparent by observing the figure
reported in the critical evaluation.

Characteristic point(s):

Eutectic, E;, at 198 9C (composition not reported) (author).
Eutectie, E;, at 194 OC (composition not reported) (author).

Intermediate compound(s):

Rb3(CZH302)2N0 ,» congruently melting at 202 °C (author), and undergoing a phase
transition at 25 9C (author).

AUXILIARY INFORMATION

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

Differential thermal analysis (using a | Not stated.

derivatograph with automatic recording of Component 1 melts at tqu/°C- 235, and
the heating curves) and room temperature X~ | undergoes a phase transition at t/°C= 206.
ray diffractometry (using a  URS-50IM | Component 2 melts at :fus/°c- 315, and
apparatus) were employed. X-ray patterns | undergoes phase transitions at t/°C= 164,
were taken at 100x2= 40, 216, 232, 285.

ESTIMATED ERROR:

Temperature: accuracy probably +2 K
(compiler).

REFERENCES:
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COMPONENTS: ORIGINAL MEASUREMENTS:
(1) Rubidium ethanoate (rubidium acetate); Diogenov, G.G.; Erlykov, AM.;

(2) Rubidium nitrate;
RbNO5; [13126-12-0]

Gimel“shtein, V.G.

Zh. Neorg. Khim. 1974, 19, 1955-1960; Russ.
J. Inorg. Chem. (Engl. Transl.) 1974, 19,
1069-1073 (*).

VARIABLES:

Temperature.

PREPARED BY:

D”Andrea, G.

EXPERIMENTAL VALUES:

Characteristic point(s):

Eutectic, E;, at 198 °C and 100x2= 18 (authors).
Eutectic, E,, at 194 °C and 100x,= 66.5 (authors).

Intermediate compound(s):

Rb202H302N03, congruently melting at 203 °C (authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE :

The data were obtained by visual
polythermal and thermographic methods,
supplemented with a few X-ray diffraction
patterns.

SOURCE AND PURITY OF MATERIALS:

Not stated. Component 1 wundergoes a phase
transition at t/°C= 206 and melts at
tfus/oC' 236.

Component 2 melts at tfus/°c- 317.

ESTIMATED ERROR:

Temperature:
(compiler).

accuracy probably +2 K

REFERENCES:







Acetic acid,

Acetic acid,

Acetic acid,

Acetic acid,

Acetic acid,

Acetic acid,

Acetic acid,

Acetic acid,

SYSTEM INDEX

cadaiun salt

+ acetic acid, caesium salt 25
+ acetic acid, potassium salt E26, 27-30
+ acetic acid, rubidium salt 34
+ acetic acid, sodium salt E31, 32, 33
cesium salt
+ acetic acid, cadmium salt 25
+ acetic acid, lithium salt E40, 41, 42
+ acetic acid, potassium salt E35, 36-39
+ acetic acid, rubidium salt E46, 47, 48
+ acetic acid, sodium salt E43, 44, 45
+ acetic acid, zinc salt 49
+ nitric acid, cesium salt E134, 134,135
+ nitrous acid, caesium salt 133
lead salt
+ acetic acid, potassium salt 72
+ acetic acid, zinc salt 95
lithium salt
+ acetic acid, cesium salt E40, 41, 42
+ acetic acid, potassium salt E50, 51-55
+ acetic acid, rubidium salt E81, 82, 83
+ acetic acid, sodium salt E77, 78-80
+ acetic acid, zinc salt 84
+ formic acid, lithium salt 206
+ nitric acid, lithium salt E210, 211-213
+ thiocyanic acid, lithium salt 209
magnesium salt
+ acetic acid, potassium salt 56
+ acetic acid, sodium salt E85, 86, 87
potassium salt
+ acetic acid, cadmium salt E26, 27-30
+ acetic acid, cesium salt E35, 36-39
+ acetic acid, lead salt 72
+ acetic acid, lithium salt E50, 51-55%5
+ acetic acid, magnesium salt 56
+ acetic acid, rubidium salt E73, 74, 75
+ acetic acid, sodium salt E57-E60, 61-71
+ acetic acid, zinc salt 76
+ butanoic acid, 2-methyl-, potassium salt
El61, 162
+ butanoic acid, potassium salt E154, 155, 156
+ formic acid, potassium salt 139
+ hexanoic acid, potassium salt El63, 164
+ nitric acid, potassium salt E175, 176-179
+ nitrous acid, potassium salt E172, 173, 174
+ pentanoic acid, potassium salt E159, 160
+ potassium bromide 137, 138
+ potassium chloride 165, 166
+ potassium iodide 170, 171
+ propanoic acid, 2-methyl-, potassium salt
E157, 158
+ propanoic acid, potassium salt 153
+ thiocyanic acid, potassium salt El167, 168, 169
rubidium salt
+ acetic acid, cadmium salt 34
+ acetic acid, cesium salt E46, 47, 48
+ acetic acid, lithium salt E81, 82, 83
+ acetic acid, potassium salt E73, 74, 75
+ acetic acid, sodium salt E88, 89, 90
+ acetic acid, zinc salt 96
+ nitric acid, rubidium salt E332,333-335
sodium salt
+ acetic acid, cadmium salt E31, 32, 33
+ acetic acid, caesium salt E43, 44, 45
+ acetic acid, lithium salt E77, 78-80
+ acetic acid, magnesium salt E85, 86, 87
+ acetic acid, potassium salt E57-E60, 61-71
+ acetic acid, rubidium salt E88, 89, 90
+ acetic acid, zinc salt E91, 92-94

337
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Acetic acid, sodium salt
+ benzoic acid, sodium salt 256
+ butanoic acid, 2-methyl-, sodium salt
E250, 251, 252

+ butanoic acid, sodium salt E243, 244-246
+ formic acid, sodium salt 221
+ hexanoic acid, sodium salt B253. 254, 255
+ nitric acid, sodium salt E267, 268-272
+ nitrous acid, sodium salt 264-266
+ pentanoic acid, sodium salt E248, 249
+ propanoic acid, 2-methyl-, sodium salt 247
+ propanoic acid, sodium salt 242
+ sodium bromide : 219, 220
+ sodium chloride 257, 258
+ sodium iodide 262, 263
+ thiocyanic acid, sodium salt 259-261
Acetic acid, zinc salt
+ acetic acid, cesium salt 49
+ acetic acid, lead salt 95
+ acetic acid, lithium salt 84
+ acetic acid, potassium salt 76
+ acetic acid, rubidium salt 96
+ acetic acid, sodium salt E91, 92-94

Benzoic acid, sodium salt

+ acetic acid, sodium salt 256

+ butanoic acid, sodium salt 282

+ butanoic acid, 2-methyl-, sodium salt E313, 314

+ hexanoic acid, sodium salt E324, 325

+ octadecanoic acid, sodium salt E330, 331

+ propanoic acid, 2-methyl-, sodium salt 296
Butanoic acid, lithium salt

+ butanoic acid, sodium salt E113,114, 115

+ nitric acid, lithium salt 217

+ thiocyanic acid, lithium salt 216
Butanoic acid, magnesium salt

+ butanoic acid, potassium salt E105, 106, 107

+ butanoic acid, sodium salt Ell6,117, 118
Butanoic acid, 2-methyl-, potassium salt

+ acetic acid, potassium salt El61, 162

+ butanoic acid, 2-methyl-,sodium salt
E125, 126, 127

+ nitric acid, potassium salt E199, 200, 201
+ nitrous acid, potassium salt E197, 198
Butanoic acid, 2-methyl-, sodium salt

+ acetic acid, sodium salt E250, 251, 252
+ benzoic acid, sodium salt E131, 314
+ butanoic acid, 2-methyl-, potassium salt

BEl125, 126, 127
+ formic acid, sodium salt E226, 227
+ hexanoic acid, sodium salt E311, 312
+ nitric acid, sodium salt E321, 322, 323
+ nitrous acid, sodium salt E319, 320
+ octadecanoic acid, sodium salt E315, 316
+ propanoic acid, 2-methyl-sodium salt E292, 293
+ thiocyanic acid, sodium salt E317, 318

Butanoic acid, potassium salt

+ acetic acid, potassium salt E154, 155, 186
+ butanoic acid, magnesium salt E105, 106, 107
+ butanoic acid, sodium salt E108, E109, 110-112
+ nitrous acid, potassium salt E185, 186
+ nitric acid, potassium salt E187, 188
+ thiocyanic acid, potassium salt E183, 184

Butanoic acid, sodium salt
+ acetic acid, sodium salt

E243, 244-246

+ benzoic acid, sodium salt 282
+ butanoic acid, lithium salt E113,114, 115
+ butanoic acid, magnesium salt Elle6,117, 118
+ butanoic acid, potassium salt E108, E109, 110-112
+ formic acid, sodium salt E223, 224
+ hexanoic acid, sodium salt E280, 281




System Index

339

Butanoic acid,

sodium salt

+ nitric acid, sodium salt E289, 290, 291
+ nitrous acid, sodium salt E287, 288
+ octadecanoic acid, sodium salt E283, 284
+ propanoic acid, 2-methyl-, sodium salt
E277, E278, 279
+ thiocyanic acid, sodium salt E285,286
Formic acid, barium salt
+ formic acid, potassium salt 3
+ formic acid, sodium salt 4
+ formic acid, thallium salt 5
Formic acid, calcium salt
+ formic acid, potassium salt 6
+ formic acid, sodium salt 7
+ formic acid, thallium salt 8
Formic acid, lithium salt
+ acetic acid, lithium salt 206
+ formic acid, potassium salt E9, 10, 11
+ formic acid, sodium salt 19, 20
+ nitric acid, lithium salt 208
+ thiocyanic acid, lithium salt 207
Formic acid, magnesium salt
+ formic acid, potassium salt El12, 13,14
+ formic acid, sodium salt 21
+ formic acid, thallium salt 22
Formic acid, potassium salt
+ acetic acid, potassium salt 139
+ butanocic acid, potassium salt 141
+ formic acid, barium salt 3
+ formic acid, calcium salt 6
+ formic acid, lithium salt E9, 10, 11
+ formic acid, magnesium salt El12, 13, 14
+ formic acid, sodium salt El5, 16, 17
+ formic acid, strontium salt 18
+ nitric acid, potassium salt E150, 151, 152
+ nitrous acid, potassium salt 149
+ potassium bromide 136
+ potassium chloride 144
+ potassium iodide 148
+ propanoic acid, 2-methyl-, potassium salt
El42, 143
+ propanoic acid, potassium salt 140
+ thiocyanic acid, potassium salt E145, 146, 147
Formic acid, sodium salt
+ acetic acid, sodium salt 221
+ butanoic acid, sodium salt E223, 224
+ butanoic acid, 2-methyl-, sodium salt E226, 227
+ formic acid, barium salt 4
+ formic acid, calcium salt 7
+ formic acid, lithium salt 19, 20
+ formic acid, magnesium salt 21
+ formic acad, potassium salt El5, 16, 17
+ formic acid, strontium salt 23
+ nitric acid, sodium salt E236, E237, 238-241
+ nitrous acid, sodium salt 235
+ propancic acid, sodium salt 222
+ propanoic acid, 2-methyl-, sodium salt 225
+ sodium bromide 218
+ sodium chloride 228
+ thiocyanic acid, sodium salt E229, 230-233
Formic acid, strontium salt
+ formic acid, potassium salt 18
+ formic acid, sodium salt 23
+ formic acid, thallium salt 24
Formic acid, thallium salt
+ formic acid, barium salt 5
+ formic acid, calcium salt 8
+ formic acid, magnesium salt 22
+ formic acid, strontium salt 24
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Heptanoic acid, potassium salt

+ nitrous acid, potassium salt 203
Hexanoic acid, potassium salt
+ acetic acid, potassium salt E163,164
+ hexanoic acid, sodium salt E128,129
+ nitrous acid, potassium salt 202
Hexanoic acid, sodium salt
+ acetic acid, sodium salt E253, 254, 255
+ benzoic acid, sodium salt E324, 325
+ butanoic acid, sodium salt E280, 281
+ butanoic acid , 2-methyl-, sodium salt E311, 312
+ hexanoic acid, potassium salt . E128, 129
+ nitric acid, sodium salt 329
+ octadecanoic acid, sodium salt E326, 327
+ propanoic acid, 2-methyl-, sodium salt E294, 295
+ thiocyanic acid, sodium salt 328

Nitric acid, cesium salt

+ acetic acid, cesium salt E134, 134,135
Nitric acid, lithium salt

+ acetic acid, lithium salt E210, 211-213

+ butanoic acid, lithium salt 217

+ formic acid, lithium salt 208

+ propanoic acid, lithium salt 215
Nitric acid, potassium salt

+ acetic acid, potassium salt 170, 171

+ butancic acid, potassium salt E187, 188

+ butanoic acid, 2-methyl-, potassium salt
E199, 200, 201

+ formic acid, potassium salt E159, 151 ,152
+ pentanoic acid, potassium salt E195,196
+ propanoic acid, 2-methyl-, potassium salt
E187, 188
Nitric acid, rubidium salt
+ acetic acid, rubidium salt E332, 333-335
Nitric acid, sodium salt
+ acetic acid, sodium salt E267, 268-272
+ butanoic acid, sodium salt E289, 290, 291
+ butandioic acid, 2-methyl-, sodium salt
E321, 322, 323
+ formic acid, sodium salt E326, E237, 238-241
+ hexanoic acid, sodium salt 329
+ pentanoic acid, sodium salt E308, 309, 310
+ propanoic acid, 2-methyl-, sodium salt 301, 302
+ propanoic acid, sodium salt 276
Nitrous acid, cesium salt
+ acetic acid, cesium salt 133
Nitrous acid, potassium salt
+ acetic acid, potassium salt E172, 173
+ butanoic acid, potassium salt E185, 186
+ butanoic acid, 2-methyl-, potassium salt
E197, 198
+ formic acid, potassium salt 149
+ heptanoic acid, potassium salt 203
+ hexanoic acid, potassium salt 202
+ nonanoic acid, potassium salt 205
+ octanoic acid, potassium salt 204
+ pentanoic acid, potassium salt E193, 194
+ propanoic acid, potassium salt 181, 182
+ propanoic acid, 2-methyl-, potassium salt
E189, 190
Nitrous acid, sodium salt
+ acetic acid, sodium salt 264-266
+ formic acid, sodium salt 235
+ butandioic acid, 2-methyl-, sodium salt
E319, 320
+ butanoic acid, sodium salt E287, 288
+ pentanoic acid, sodium salt E306, 307
+ propanoic acid, sodium salt 275
+ propanoic acid, 2-methyl-, sodium salt 300

Nonanoic acid, potassium salt .
+ nitrous acid, potassium salt 205
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Octadecanoic acid, sodium salt

+ benzoic acid, sodium salt E330, 331
+ butanoic acid, sodium salt E283, 284
+ butanoic acid, 2-methyl-, sodium salt E315, 316
+ hexanoic acid, sodium salt E326, 327
+ propanoic acid, 2-methyl-, sodium salt E297, 298
Octanoic acid, potassium salt
+ nitrous acid, potassium salt 204
Pentanoic acid, magnesium salt
+ pentanoic acid, potassium salt E123, 124
Pentanoic acid, potassium salt
+ acetic acid, potassium salt E159, 160
+ nitric acid, potassium salt E195, 196
+ nitrous acid, potassium salt E193, 194
+ pentanoic acid, sodium salt E121, 122
Pentanoic acid, sodium salt
+ acetic acid, sodium salt E248, 249
+ nitric acid, sodium salt E308, 309, 310
+ nitrous acid, sodium salt E306, 307
+ pentanoic acid, magnesium salt E123, 124
+ pentanoic acid, potassium salt E121, 122
+ thiocyanic acid, sodium salt E303, 304, 305
Phosphoric acid, magnesium salt
+ propanoic acid, potassium salt 98
+ propanoic acid, sodium salt E103, 104
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