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FOREWORD
If the knowledge is

undigested or s~mply wrong,
more is not better

How to communicate and disseminate numencal data effectlvely ln chemical
SClence and technology has been a problem of ser lOUS and growlng concern to
IUPAC, the Internatlonal Union of Pure and Applied Chemistry, for the last two
decades. The steadily expanding volume of numerical lnformatlon, the
formulation of new lnterdisclplinary areas in which chemlstry is a partner,
and the llnks between these and existing tradltional sUbdisciplines in
chemistry, along wlth an lncreasing number of users, have been considered as
urgent aspects of the lnformation problem in general, and of the numerical
data problem ln partlcular.

Among the several numerical data proJects lnitiated and operated by
var lOUS IUPAC commisslons, the Solubility Data Project is probably one of
the most ambitious ones. It lS concerned with preparing a comprehensive
critical compilatlon of data on solubllltles in all physical systems, of
gases, llqUlds and SOllds. Both the basic and applied branches of almost all
sClentiflc dlsciplines require a knowledge of solubilities as a functlon of
solvent, temperature and pressure. Solublllty data are baS1C to the
fundamental understanding of processes relevant to agronomy, biology,
chemistry, geology and oceanography, medlclne and pharmacology, and metallurgy
and materials SClence. Knowledge of solubility lS very frequently of great
lmportance to such diverse practical appllcatlons as drug dosage and drug
solublll ty in blologlcal flUlds, anestheslology, cor rOSlon by dlSSolutlon of
metals, properties of glasses, ceramlcs, concretes and coatlngs, phase
relations in the formation of minerals and alloys, the deposits of minerals
and radioactive flsslon products from ocean waters, the composition of ground
waters, and the requlrements of oxygen and other gases ln life support systems.

The wldespread relevance of solubil1ty data to many branches and
dlsciplines of science, medicine, technology and englneering, and the
dlfflculty of recoverlng solublllty data from the literature, lead to the
proliferation of publlshed data in an ever lncreasing number of scientiflc and
technical primary sources. The sheer volume of data has overcome the capaclty
of the classlcal secondary and tert1ary services to respond effectlvely.

While the proportion of secondary services of tne reVlew article type lS
generally lncreaslng due to the rapld growth of all forms of primary
literature, the review artlcles become more limited ln scope, more
special1zed. The disturbing phenomenon 1S that ln some dlsc1pllnes, certalnly
ln chemlstry, authors are reluctant to treat even those limited-in-scope
reviews exhaustlvely. There is a trend to preselect the llterature, sometimes
under the pretext of reducing lt to manageable Slze. The crucial problem with
such preselectlon - as far as numerical data are concerned - is that there lS
no lndlcation as to whether the materlal was excluded by design or by a less
than thorough llterature search. We are equally concerned that most current
secondary sources, crltlcal in character as they may be, give scant attentlon
to numerlcal 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. ~hey usually attempt to cover whole dlscipllnes,
and thus ObVlously are superflc1al ln treatment. Since they command a wlde
market, we believe that their serVlce to the advancement of SClence is at
least questionable. Additlonally, the change WhlCh is taking place in the
generatlon of new and dlversified numerical data, and the rate at WhlCh this
lS done, lS not reflected in an increased third-level service. The emergence
of new tertlary literature sources does not parallel the shift that has
occurred in the primary literature.
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Wlth the status of current secondary and tertlary serVlces belng as
briefly stated above, the lnnovatlve approach of the Solub~lity Data ProJect
lS that its compllatlon and crltlcal evaluatlon work lnvolve consolldatlon and
reprocesslng serVlces when both activlties are based on lntellectual and
scholarly reworklng of lnformatlon from prlmary sources. It comprlses compact
compllatlon, ratlonallzatlon and simpllflcation, and the flttlng of lsolated
numerlcal data lnto a crltlcally evaluated general framework.

The Solubili ty Data ProJect nas developed a mechanlsm WhlCh lnvol ves a
number of lnnovatlons In explol tlng the li terature fully, and WhlCh contalns
new elements of a more lmaglnatlve approach for transfer of rellable
information from primary to secondary/tertlary sources. The fundamental
trend of the Solub~l~ty Data ProJect ~s toward integration of secondary and
tertiary services with the object~ve of producing in-depth critical analysis
and evaluation which are characteristic to secondary services, ~n a scope as
broad as conventional tertiary services.

Fundamental to the phllosophy of the proJect lS tne recognl tlon that the
basic element ot strength lS the actlve partlclpation of career SClentlsts In
It. Consolldatlng prlmary data, produclng a truly crltlcally-evaluatea set of
numerlcal data, and synthesizing data In a meanlngful relatlonshlp are demands
consldered worthy of the efforts of top SClentlsts. l.:areer sClentlsts, Who
themselves contrlbute to SClence by thelr lnvolvement In actlve sClentlfic
research, are the backbone of the proJect. The scholarly work lS commlSSloned
to recognlzed authorities, lnvolving a process of careful selection In the
best tradltlon of IUPAl.:. ThlS selectlon In turn lS the key to the quality of
the output. 'rhese top experts are expected to view thelr speclflc topics
dispasslonately, paylng equal attentlon to thelr own contrlbutlons and to
those of their peers. They dlgest literature data lnto a coherent story by
weedlng out what lS wrong from what lS belleved to be rlght. To fulflll thlS
task, the evaluator must cover all relevant open Ilterature. No reference
lS excluded by deslgn and every effort lS made to detect every blt of relevant
prlmary source. Poor quallty or wrong data are mentloned and explicltly
dlsqualifled as such. In fact, lt lS only When the rellable data are
presented alongslde the unrellable data that proper Justlce can be done. The
user lS bound to have lncomparably more confidence In a SUCClnct evaluative
commentary and a comprehensl ve review Wl th a complete blbllography to both
good and poor data.

It lS the standard practlce that the treatment of any glven solute-solvent
system conslsts of two essential parts: I. l.:rltlcal ~valuatlon and Recommended
Values, and II. Compiled uata Sheets.

The Crltlcal Bvaluatlon part gives the followlng lnformatlon:

(1) a verbal text of evaluatlon WhlCh dlscusses the numer lcal
solUblllty lnformatlon appearlng in the prlmary sources located In
the Ilterature. The evaluatlon text concerns primarlly the quallty
of data after consideratlon of the purity of the materials and
their character ization, the expenmental method employed and the
uncertaintles In control of physical parameters, the
reproduclbllity of the data, the agreement of the worker's results
on accepted test systems wlth standard values, and flnally, the
flttlng of data, with suitable statlstlcal tests, to mathematlcal
functions;

(11) a set of recommended numerical data. Whenever posslble, the set of
recommended data lncludes welghted average and standard devlatlons,
and a set of smoothlng equations derived from the experlmental data
endorsed by the evaluator;

(111) a graphlcal plot of recommended data.

The Compilatlon part conslsts of data sheets of the best experlmental data
In the pr lmary 11 terature. Generally speaklng, sucn lndependent data sheets
are glven only to the best and endorsed data covering the known range of
experlmental parameters. Uata sheets based on prlmary sources where the data
are of a lower preclsion are glven only when no better data are avallable.
Experimental data wlth a precislon poorer than consldered acceptable are
reproduced in the form of data sheets when they are tne only known data for a
particular system. Such data are considered to be stlll sUltable for some
appllcatlons, and thelr presence In the compllatlon should alert researchers
to areas that need more work.

ix
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The typlcal data sheet carries the followlng informatlon:

(11)

(111)
(lV)
(v)

components - definition of the system - thelr names, formulas and
Chemical Abstracts registry numbers;
reference to the primary source where the numerical informatlon is
reported. In cases when the prlmary source is a less common
perlodical or a report document, published though of Ilmlted
availablllty, abstract references are also glven;
experimental variables;
ldentlflcation of the complIer;
experimental values as they appear in the ptlmary source.
Whenever available, the data may be given both in tabular and
graphical form. If aUXlliary informatlon is available, the
experlmental data are converted also to SI units by the complIer.

Under the general headlng of Auxlllary Informatlon, the essential
experlmental detalls are summarlzed:

(Vl) experimental method used for the generatlon of data;
(vlll type of apparatus and procedure employed;

(vlli) source and purity of materials;
(lX) estlmated error;
(x) references relevant to the generation of experimental data as

clted in the primary source.

This new approach to numerical data presentation, formulated at the
inltlatlOn of the proJect and perfected as expetlence has accumulated, has
been strongly influenced by the diversity of background of those whom we are
supposed to serve. We thus deemed lt rlght to preface the
evaluatlon/compllation sheets in each volume with a detailed discusslon of the
prlnclples of the accurate determlnation of relevant solubllity data and
related thermodynamic information.

Finally, the role of educatlon is more than corollary to the efforts we
are seeking. The scientlfic standards advocated here are necessary to
strengthen SClence and technology, and should be regarded as a maJor effort ln
the tralnlng and formatlon of the next generation of sClentists and
englneers. Speclflcally, we believe that there lS going to be an lmpact of
our proJect on scientific-communication practlces. ~he quallty of
consolidation adopted by this program offers down-to-eart'h gUldellnes,
concrete examples Which are bound to make prlmary publlcatlon serVlces more
responslve than ever before to the needs of users. The self-regulatory
message to sClentists of the early 1970s to refrain from unnecessary
publlcat10n has not achieved much. A good fraction of the literature is stlll
cluttered with poor-quality artlcles. The Welnberg report (In I Reader 1n
Science Information', ed. J. Sherrod and A. Hodlna, Mlcrocard Editions Books,
Indian Head, Inc., 1973, p. 292) states that 'admonition to authors to
restra1n themselves from premature, unnecessary pUblication can have Ilttle
effect unless the climate of the entire technlcal and SCholarly commun1ty
encourages restraint ••• I We think that proJects of this klnd translate the
cllmate into operational terms by exertlng pressure on authors to avold
submltting low-grade material. The type of our output, we hope, w1ll
encourage attention to quality as authors w1ll lncreasingly reallze that thelr
work will not be suited for permanent retrievablllty unless lt meets the
standards adopted in this proJect. It should help to dispel confusion ln the
mlnds of many authors of what represents a permanently useful blt of
lnformation of an archlval value, and what does not.

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

A. S. Kertes



PREFACE

SCOPE OF THE VOLUME

This volume deals with the solubilities of the halides of scandium, yttrium, lanthanum,
and lanthanides in nonaqueous solvents. The volume includes the solubilities of these
"rare earth" halides in both organic and inorganic solvents, and in mixed solvents contain­
ing water where water is the minor constituent of the mixed solvent. The solubilities of
rare earth halides in mixed water-organic solvents covering the entire composition range of
100 %water to 100 % organic component will be published in a forthcoming volume.

The literature on the solubilities of Sc, Y, La and the lanthanide halides in nonaqueous
solvents has been covered through 1984, and only a few systems have not been compiled. The
paper by Safonov et al. (1) dealing with the solubility of NdC1 3 in SeOC1 2 and POC1 3 has
been rejected since it contains only qualitative limits of solubilities. Similarly we have
rejected the data of Nikolaev et al. (2) who reported the solubilities of rare earth
fluorides in water and liquid HF: the results were presented graphically. Data from (3)
have also been omitted since the original data were reported in other publications which
have been compiled in this volume. It is also noted that solubility data for didy~um

chlo~de in a number of ethers (4) have been rejected since didymium is a mixture of rare
earths.

Most of the solubility data reported in the literature are either in mass % units or in
units of mol kg-I. A number of Ma6t~ The6e6 originating in the laboratory of Prof.
Hopkins (University of Illinois) around 1930-1934 report solubilities in mol dm-3 units.
Since density data are generally unavailable, direct comparisons of these early data with
more recent results based on mass units are not possible. Hence we have not prepared
critical evaluations for those systems for which two publications exist, and for which one
publication reports solubilities in volume units and the other in mass units.

NATURE OF THE SOLID PHASE

For those researches which report analyses of equilibrated solid phases, we find
considerable disagreement in the reported compositions. For example at 298.2 K
Grigorovich (S) reports a solid phase of NdC13·3CH30H as opposed to NdC1 3 ·4CH30H reported
by Merbach et al. (6). Since Grigorovich's solubility data are always significantly
greater than those of all other workers, the evaluators assumed that Grigorovich's results
might be based upon metastable equilibria. However it is always possible that errors exist
in analyses of the solid phases which have escaped detection by the evaluators because of
insufficient experimental descriptions in the source publications. Grigorovich's high
solubilities could be due to a constant error in calculation. For example he reports a
solubility of 32.04 mass % for PrC1 3 in I-propanol at 298.2 K, and assuming this result to
be based on the anhydAoU6 PrC1 3 the evaluators calculated a solubility of 1.91 mol kg-I.
However if the solubility of 32.04 mass % is based on the solvate PrC13·2C3H70H, then the
solubility calculated by the editors is 1.28 mol kg- l which is close to the result of
1.24 mol kg- l reported by Kirmse (7): note that Kirmse reports the solid phase to be
PrC13·C3H70H. Although all of Grigorovich's mass % results have been a6~umed by the
evaluators to be based on the anhydrous salts, the reader should be aware that there is a
high probability that Grigorovich's data are based upon mass % of the solvate, and that the
reported compositions of the solvates may also be in error.

GENERAL COMMENTS

A major part of this volume consists of compilations from publications of Prof. E.M.
Kirmse and her colleagues (in particular H. Dressler). Due to the fact that experimental
details in Prof. Kirmse's publications are often incomplete, and due to the fact that her
works form a principal part of this volume, it seems appropriate to combine the experimental
details from all of her publications and present them in one place. The following therefore
is a combiaed review of Prof. Kirmse's experimental techniques.

"Anhydrous salts were prepared from the oxide or directly from the halide by the method
of Taylor and Carter. Saturated solutions were prepared isothermally by mechanical
agitation either by thermostating at 298 ± 0.2 K or at room temperature (291-298 K).
Aliquots of saturated solution were treated with KOH solution to precipitate the rare
earth hydroxide, and the rare earth content determined by complexometric titration. In
several instances (e.g. with fluorides) the anion concentration was also determined.
Anhydrous reagents were handled in a dry box containing P20S' and the reported
solubilities are mean values of 2-4 determinations. Solid phases were analysed from
"wet" residues which were placed in a vacuum desiccator over P20s until constant mass
was obtained. Both the rare earth content and the anion content of the solid phases
were determined."

xi
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Noticeably absent in all of Prof. Kirmse's publications are the sources and purities of
starting materials (oxides, halides, solvents). It is not clear why the rare earth
fluorides prepared by Kirmse and Dressler by the wet method are not stoichiometric. It
would appear that in spite of heating at around 580 K for 120 days, they obtained partially
hydrated salts.

We conclude that the determination of the solubilities of anhydrous rare earth halides
is subject to many sources of error. In spite of the large amount of data reported,
significant disagreement exists, particularly with respect to composition of the solid
phases. More rigorous thermodynamic treatment of these solublity data requires an exact
knowledge of the compositions of the solid phases, and a precise determination of both
stable and metastable equilibria. We hope that the present volume will serve as a useful
guide in this respect.

The editors gratefully acknowledge the advice and encouragement of Prof. S. Siekierski.
We also acknowledge the important comments by Prof. Kirmse, and her cooperation in sending
us many reprints of her publications. Acknowledgements are also due Ms. Brenda Shanholtz,
Reference Librarian, ERADCOM Technical Library, and Ms. Susanne Redalje, Assistant Chemistry
Librarian, University of Illinois. Ms. Redalje kindly provided us with copies of numerous
Th~~ on the solubilities of rare earth halides and nitrates.
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INTRODUCTION TO THE SOLUBILITY OF
SOLIDS IN LIQUIDS

Na~une 06 ~he Pnojee~

The Solubility Data Project (SOP) has as its aim a comprehensive search
of the literature for solubilities of gases, liquids, and solids in liquids
or solids. Data of suitable precision are compiled on data sheets in a

. uniform format. The data for each system are evaluated, and where data from
different sources agree sufficiently, recommended values are proposed. ~he

evaluation sheets, recommended values, and compiled data sheets are publish­
ed on consecutive pages.

This series of volumes includes solubilities of solids of all types in
liquids of all types.

Ve6~n~~~oM

A m~x~u~e (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 ~olu~~on (1,2) describes a liquid or solid phase containing more than
one substance, when for convenience one of the substances, which is called
the ~olven~ and may itself be a mixture, is treated differently than the
other substances, which are called ~olu~e~. If the sum of the mole
fractions of the solutes is small compared to unity, the solution is called
a d~lu~e ~olu~~on.

The ~olub~l~~y of a substance B is the relative proportion of B (or a
substance related chemically to B) in a mixture which is saturated with
respect to solid B at a specified temperature and pressure. Sa~una~ed

implies the existence of equilibrium with respect to the processes of
dissolution and precipitation: the equilibrium may be stable or metastable.
The solubility of a metastable substance is usually greater than that of
the corresponding stable substance. (Strictly speaking, it is the activity
of the metastable substance that is greater.) Care must be taken to
distinguish true metastability from supersaturation, where equilibrium does
not exist.

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

The qualifying phrase "substance related chemically to B" 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 is usually given as the relative
proportion of anhydrous salt in solution, rather than the relative
proportions of hydrated salt and water.

1. Mole 6nae~~on of substance B, x B :

c
nBI E n.

i=l 1
(1)

(2)

where ni is the amount of substance of substance i, and c is the number of
distinct substances present (often the number of thermodynamic components
in the system). Mole pen een~ of B is 100 xB.

2. Ma~~ 6nae~~on of substance B, wB:

c
m' I E m'.

B i=l 1

where m'i is the mass of substance i. Ma~~ pen een~ of B is 100 wB. The
equivalent terms weight fraction and weight per cent are not used.

3. Solu~e mole ImQ~~) 6nae~~on of solute B
c' c'

nBI E n i xBI E xi
i=l i=l

(3,4) :

(3)

where the summation is over the solutes only. For the solvent A, xS,A = xA.
These quantities are called Janeeke mole (ma~~l 6nae~~on~ in many papers.

xiii
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4. Mala.l.U.y of solute B (1,2) in a solvent A:

~ nB/nA MA 5I base units: mol kg- 1 (4)

where MA is the molar mass of the solvent.

5. Co yt c. e.yt.t!la.t.<.O yt of solute B (1,2) in a solution of volume V:

c B [B) nB/v SI base units: mol m- s (5)

The terms molarity and molar are not used.
Mole and mass fractions are appropriate to either the ~ixture or the

solution points of view. The other quantities are appropriate to the
solution point of view only. In addition of these quantities, the follow­
ing are useful in conversions between concentrations and other quantities.

6. Ve.yt~'<'ty: p = m/V 5I base units: kg m- s (6 )

7. Re.la.t.<.ve. de.yt~'<'ty: d; the ratio of the density of a mixture to the density
of a reference substance under conditions which must be specified for both
(1). The symbol dft will be used for the density of a mixture at tOe, 1
atm divided by the density of water at t,Oe, 1 atm.

Other quantities will be defined in the prefaces to individual volumes
or on specific data sheets.

The.~modYyta.m.<.c.~ 06 Solub'<'l.<.ty

The principal aims of the Solubility Data Project are the tabulation and
evaluation of: (a) solubilities as defined above; (b) the nature of the
saturating solid 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 aims are difficult to achieve
in many cases because of a lack of experimental or theoretical information
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 is not directly relevant
to solubility. The following discussion is an outline of the principal
thermodynamic relations encountered in discussions of solubility. For more
extensive discussions and references, see books on thermodynamics, e.g.,
(5-10) •

Ac.t.<.v.<.ty Coe.66.<.c..<.e.ytt~ (1)

(a) M.<.xtu~e.~. The activity coefficient f B of a substance B is given by

RT R.n(fBxB) llB - llB* (7)

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

(b) Solut'<'oyt~.

1 (8)

(i) Solute. ~ub~ta.ytc.e., B. The molal activity coefficient YB is given
by

RT R.n(YB~) llB - (llB - RT R.n ~)oo (9)

where the superscript 00 indicates an infinitely dilute sOlution. For any
solute B,

1 ( 10)

Activity coefficients YB connected with concentration cB' and f x B (called
the ~a.t'<'oyta.l a.c.t.<.v.<.ty c.oe.6 6'<' c..<. e"t) connected with mole fraction xB are
defined in analogous ways. The relations among them are (1,9):

(11)

or
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f x,B (12)

or

YB (VA + MA;mSVS)YB/VA* Vmfx,B/VA* (13)

where the summations are over all solutes, VA* is the molar volume of the
pure solvent, Vi is the partial molar volume of substance i, and Vm is the
molar volume of the solution.

For an electrolyte solute B = Cv+Av-' the molal activity is replaced by
(9 )

( 15)

and x_ are the ionic mole fractions (9), which for a

v v v
YBIDs = Y± IDs Q (14)

where v = v+ + v_, Q = (v+v+v_v-)l/V, and Y± is the mean ionic molal
activity coefficient. A similar relation holds for the concentration
activity YBcB. For the mol fractional activity,

v+ v_ v v
v+ v_ f± x±f x

Bx,B

The quantities x+
single solute are

(16)

(ii) Solven.t, A:

The o~mo.tic coe66icien.t, ~ , of a solvent substance A is defined as (1):

(17)~ (~A*-~A)/RT MA ~ms

where ~A* is the chemical potential of the pure solvent.
The 4a.tional o~mo.tic coe66icien.t, ~x' is defined as (1):

~x (~A-~A*)/RTinxA ~MAEm /in(l + MAEm ) (18)
s s s s

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

The Liquid Pha~e

A general thermodynamic differential equation which gives solubility as
a function of temperature, pressure and composition can be derived. The
approach is that of Kirkwood and Oppenheim (7). Consider a solid mixture
containing c' thermodynamic components i. The Gibbs-Cuhem equation for
this mixture is:

(20)o

c'
E x.' (5. 'dT - V. 'dp + d~i) 0 (19)

i=l ~ ~ ~

A liquid mixture in equilibrium with this solid phase contains c thermo­
dynamic components i, where, usually, c >- c'. The Gibbs-Cuhem equation for
the liquid mixture is:

c' c
E x. (5.dT - V.dp + d~.) + E x. (5.dT - V.dp + d~i)

i=1 ~ ~ ~ ~ i=c ' +1 ~ ~ ~

Eliminate d~l by multiplying (19) by Xl and (20) Xl'. After some algebra,
and use of:

c
E G.. dx. - 5.dT + V~dp

j=2 ~J J ~ ~
(21)

where (7)

(22)

it is
c'
E

i=2

found that
c
E (xi'-X,Xl/Xl)G ..dx.-

j=2 ~ ~J J

c C
(Xl' /xll E E x. G.. dx,

i=c'+l j=2 ~ ~J J

( 23)
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where

H.-H. '
~ ~

Introduction

(24 )

is the enthalpy of transfer of component i from the solid to the liquid
phase, at a given temperature, pressure and composition, and Hi' Si, Vi are
the partial molar enthalpy, entropy, and volume of component i. Several
special cases (all with pressure held constant) will be considered. Other
cases will appear in individual evaluations.

(~) SalubilLty ~4 ~ 6unction 06 tempe~~tu~e.
Consider a binary solid compound AnB in a single solvent A. There is 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 c = 2, c' = 1, xA' = n/(n+l), xB' = l/(n+l), eqn
(23) becomes

(25)

where the mole fractional activity coefficient has been introduced. If the
mixture is a non-electrolyte, and the activity coefficients are given by
the expression for a simple mixture (6):

wx 2
A (26)

then it can be shown that, if w is independent of temperature, eqn (25) can
be integrated (cf. (5), Chap. XXIII, sect. 5). The enthalpy term becomes

AHAB + n(HA-HA*) + (HB-HB*)

AHAB + w(nXs 2+xA2) (27)

where AHAB is the enthalpy of melting and dissociation of one mole of pure
solid AnB, and HA*, HB* are the molar ent~alpies of pure liquid A and B.
The differential equation becomes

(28)

Integration from xB,T to xB = l/(l+n), T = T*, the melting point of the
pure-binary compound, gives:

nn AH* -T*AC*
~n{xB(l-xB)n} ~ ~n{(l+n)n+I}- { AB R p} (¥ - ¥*)

AC * T w xA +nxB
+ ~ ~n(T*) - R{ T - (n+l)T*} (29)

where AC~* is the change in molar heat capacity accompanying fusion plus
decompos~tion of the compound at temperature T*, (assumed here to be
independent of temperature and composition), and AHlB is the corresponding
change in enthalpy at T = T*. Equation (29) has the general form

~n{xB(l-xB)n} Al + AdT oj A3~nT + A4(xA2+nxB2)/T (30)

If the solid contains only component B, n = 0 in eqn (29) and (30).
If the infinite dilution standard state is used in eqn (25), eqn (26)

becomes

and (27) becomes

RT ~n f x,B
( 31)

AH~ + w(nxB
2+xA

2-l)

(32)

where the first term, AH~, is the enthalpy of melting and dissociation of
soli2 compound AnB to the infinitely dilute state of ~ol~t7 B i~ so~vent
A; HB is the partial molar enthalpy of the solute at ~nf~n~te d~lut~on•.
Clearly, the integral of eqn (25) will have the same form as eqn (29), w~th
AHAs(T*), ACoo(T*) replacing AH~B and ACp* and xA

2-l replacing XA 2 in the
last term. p
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If the liquid phase is an aqueous electrolyte solution, and the solid ig
a salt hydrate, the above treatment needs slight modification. Using
rational mean activity coefficients, eqn (25) becomes

Rv (l/x
B
-n/xA) {1+ (aR.nf±/a ~,nx±) T, p}dXs/{l+ (v-l) xB}

{~H~B + n(HA-HA*) + (HB-H;)}d(l/T) (33)

If the terms involving activity coefficients and partial ~olar enthalpies
are negligible, then integration gives (cf. (11»:

n ~H~ (T*)-T*~C * 1 ~C* (34)
R.n{ (n+v~n+v} - { AB R P } (¥ - T*)+ -fR.n(T/T*)

A similar equation (with v=2 and without the heat capacity terms) has been
used to fit solubility data for some MOH=H20 systems, where M is an alkali
metal; the enthalpy values obtained a~reed well with known values (11).
In many cases, data on activity coeff~cients (9) and partial molal enthalpi­
es (8,10) in concentrated solution indicate that the terms involving these
quantities are not negligible, although they may remain roughly constant
along the solubility temperature curve.

The above analysis shows clearly that a rational thermodynamic basis
exists for functional representation of solubility-temperature curves in
two-component systems, but may be difficult to apply because of lack of
experimental or theoretical knowledge of activity coefficients and partial
molar enthalpies. Other phenomena which are related ultimately to the
stoichiometric activity coefficients and which complicate interpretation
include ion pairing, formation of complex ions, and hydrolysis. Similar
considerations hold for the variation of solubility with pressure, except
that the effects are relatively smaller at the pressures used in many
investigations of solubility (5).

(b) So!ub~!~~y a~ a 6unc~~on 06 compo~~~~on.

At constant temperature and pressure, the chemical potential of a saturating
solid phase ~s constant:

lJAB
n

lJA B(sln) n lJA + lJBn

(nlJA+ v+lJ+oo+v_lJ_oo) + nRT R.nf~xA

(35)

(36)

for a salt hydrate AnB which dissociates to water, (A), and a salt, B, one
mole of which ionizes to give v+ cations and v_ anions in a solution in
which other substances (ionized or not) may be present. If the saturated
solution is sufficiently dilute, fA = xA = 1, and the quantity K~o in

~Goo _ (v lJ OO+V lJ oo+nlJ*-lJ *)
++ -- AAB

-RT R.n

-RT R.n (37)

is called the ~o!ub~!~~y p~oduc~ of the salt. (It should be noted that it
is not customary to extend this definition to hydrated salts, but there is
no reason why they should be excluded.) Values of the so~ubility product
are often given on mole fraction or concentration scales. In dilute
solutions, the theoretical behaviour of the activity coefficients as a
function of ionic strength is often sufficiently well known that reliable
extrapolations to infinite dilution can be made, and values of K~o can be
determined. In more concentrated solutions, the same problems w~th activity
coefficients that were outlined in the section on variation of solubility
with temperature still occur. If these complications do not arise, the
solubility of a hydrate salt Cv Av ·nH 20 in the presence of other solutes
is given by eqn (36) as + -

v R.n{1ll3/1ll3(O)} (38)

where aH20 is the activity of water in the saturated solution, 1113 is the

molality of the salt in the saturated solution, and (0) indicates absence
of other solutes. Similar considerations hold for non-electrolytes.
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The Sof...i.d PhM e

Introduction

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 is very slow. Surface heterogeneity may
also give rise to metastability, either when one solid precipitates on the
surface of another, or if the size of the solid particles is sufficiently
small that surface effects become important. In either case, the solid is
not in stable equilibrium with the solution. The stability of a solid may
also be affected by the atmosphere in which the system is equilibrated.

Many of these phenomena require very careful, and often prolonged,
equilibration for their investigation and elimination. A very general
analytical method, the "wet residues" method of Schreinemakers (12) (see
a text on physical chemistry) is usually used to investigate the composition
of solid phases in equilibrium with salt solutions. 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 in conjunction with chemical analyses (including the wet
residues method) •

COMPILATIONS AND EVALUATIONS

The formats for the compilations and critical evaluations have been
standardized for all volumes. A brief description of the data sheets has
been given in the FOREWORD; additional explanation is given below.

Gu..i.de zo zhe Comp..i.f.az..i.o~~

The format used for the compilations is, for the most part, se1f­
explanatory. The details presented below are those which are not found in
the FOREWORD or which are not self-evident.

Compo~e~z~. Each component is listed according to IUPAC name, formula,
and Chemical Abstracts (CA) Registry Number. The formula is given either
in terms of the IUPAC or Hill (13) system and the choice of formula is
governed by what is usual for most current users: i.e. IUPAC for inorganic
compounds, and Hill system for organic compounds. Components are ordered
according to:

(a) saturating components;
(b) non-saturating components in alphanumerical order;
(c) solvents in alphanumerical order.
The saturating components are arranged in order according to a 18-co1umn,

2-row periodic table:
Columns 1,2: H, groups lA, IIA;

03,,12: transition elements (groups IIIB to VIIB, group VIII,
groups IB, lIB);

13-18: groups IlIA-VIlA, noble gases.
Row 1: Ce to Lu;
Row 2: Th to the end of the known elements, in order of atomic number.

Salt hydrates are generally not considered to be saturating components since
most solubilities are expressed in terms of the anhydrous salt. The exist­
ence of hydrates or solvates is carefully noted in the texts, and CA
Registry Numbers are given where available, usually in the critical
evaluation. Mineralogical names are also quoted, along with their CA
Registry Numbers, again usually in the critical evaluation.

O~..i.g..i.~af. Mea~u~eme~z~. References are abbreviated in the forms given by
Chem..i.eaf. Ab~z~aez~ Se~v..i.ee Sou~ee l~dex (CASSll. Names originally in other
than Roman alphabets are given as transliterated by Chem..i.eaf. Ab~z~aez~.

Expe~..i.me~zaf. Vaf.ue~. Data are reported in the units used in the original
publication, with the exception that modern ~ame~ 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 1976 atomic weights (14). Errors in calculations and fitting
equations in original papers have been noted and corrected, by computer
calculations where necessary.

Mezhod. Sou~ee a~d Pu~..i.zy 06 Maze~..i.af.~. Abbreviations used in Chem..i.eaf.
Ab~z~aez~ are often used here to save space.

E~z..i.mazed E~~o~. If these data were omitted by the original authors, and
if relevant information is available, the compilers have attempted to
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estimate errors from the internal consistency of data and type of apparatus
used. Methods used by the compilers for estimating and reporting errors are
based on the papers by Ku and Eisenhart (IS).

Comme~t~ a~d/o~ Add~t~o~al Vata. Many compilations include this section
which provides short comments relevant to the general nature of the work
or additional experimental and thermodynamic data which are judged by the
compiler to be of value to the reader.

Re6e~e~ce~. See the above description for Original Measurements.

Gu~de to the Evaluatio~~

The evaluator's task is to check whether the compiled data are correct,
to assess the reliability and quality of the data, to estimate errors where
necessary, and to recommend "best" values. The evaluation takes the form
of a summary in which all the data supplied by the compiler have been
critically reviewed. A brief description of the evaluation sheets is given
below.

Compo~e~t~. See the description for the Compilations.
Evaluato~. Name and date up to which the literature was checked.

C~itical Evaluatio~

(a) Critical text. The evaluator produces text evaluating all the
published data for each given system. Thus, in this section the evaluator
review the merits or shortcomings of the various data. Only published data
are considered; even published data can be considered only if the
experimental data permit an assessment of reliability.

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

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

(d) Recommended values. Data are ~ecomme~ded if the results of at least
two independent groups are available and they are in good agreement, and if
the evaluator has no doubt as to the adequacy and reliability of the applied
experimental and computational procedures. Data are reported as te~tative

if only one set of measurements is available, or if the evaluator considers
some aspect of the computational or experimental method as mildly
undesirable but estimates that it should cause only minor errors. Data are
considered as doubt6ul if the evaluator considers some aspect of the
computational or experimental method as undesirable but still considers the
data to have some valu~ in those instances where the order of magnitude of
the solUbility is needed. Data determined by an inadequate method or under
ill-defined conditions are ~ejected. However references to these data are
included in the evaluation together with a comment by the evaluator as to
the reason for their rejection.

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

(f) Units. While the original data may be reported in the units used by
the investigators, the final recommended values are reported in S.I. units
(1,16) when the data can be accurately converted.
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COMPONENTS:

(1) Scandium chloride; ScC13;
[ 10361-8[:-9]

, I I

(2~ Uethano1; CH 40; I67-S6-1]

VARIABLES:

One temperature: T/K = 298.2

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

Z. Chern. 1961, 1, 332-4.

PREPARED BY:

T. Mioduski

The solubility of ScC1
3

in methanol at 250 C was reported to be

45.5 mass %

The corresponding molality calculated by the compiler is

-15.52 mol kg

The solid phase was reported to be ScC1
3

.3CH
3

0H which could be fUrther dehydrated to
SCC1

3
.2CH

3
0H (see discussion below).

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that SCC1

3
has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated sIns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated sIns prior to analyses.

Solid phase composition determined by
analysis of wet residues. Samples dried in
vacuum (11 ± 1 mm Hg) over P20~ at 18 ± lOC
and weighed every 24 hours unt11 the mass was
constant. Sc and Cl analysed gravimetrically
as SC203 and AgCl. It is not clear if ele­
mental C and H analyses were also carried
out. After 28 days of drying, the solid
phase composition was found to be
ScC13.3CH30H. Additional drying in a desic­
cator or in a dry box yielded a solid phase
of composition ScC13.2CH30H.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

Methanol was purified by fractional dis­
tillation from caS04.0.5H20.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ~ 0.2 K.

REFERENCES:
1. Petru, F.; Hajek, B.; Prochazka, V.;

Vit, J. Collect. Czech. Chern. Comm.
12.ll, 22, 1534.
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COMPONENTS:

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

(1) Scandium chloride; ScC1 3 ;
[10361-84-9 ] Z. Chern. 1961, 1, 332-4.

[64-17-5]

VARIABLES:

One temperature: T/K = 298.2

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of ScC1
3

in ethanol at 250C was reported as follows:

aliquot 1 aliquot 2

soly/mass % soly/mass %

first analyses 37·5 37.3

second analyses 37.0 37.4

The mean solubility is 37.3 mass %, and the corresponding (mean) molality calculated by
the compiler is 3.93 mol kg-l •

The solid phase was reported to be ScC13.3CH3CH20H which could be further dehydrated to
ScC1

3
·2CH3CH20H.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated slns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated sIns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-10000C (1). Source and
purity of SC203 not specified.

Ethanol was dried with metallic sodium
and distilled.

Solid phase composition determined by
analysis of wet residues. Samples dried in
vacuum (11 + 1 mm Hg) over P205 at 18 + 10C ESTIMATED ERROR:
and weighed-every 24 hours until the mass was Soly: std deviation about 0.2 mass %
constant. Sc and Cl analysed gravimetrically (compiler) .
as SC203 and AgCl. It is not clear if ele- Temp: precision ~ 0.2 K.
mental C and H analyses were also carried out...-.---------------------1
After 57 days of drying, the solid phase REFERENCES:
composition was found to be ScC133CH3CH20H. 1. Petru, F.; Hajek, B.; Prochazka, V.;
Additional drying in a desiccator or in a dry Vit, J. Collect. Czech. Chern. Commn.
box yielded a solid phase of composition 1221, 22, 1534.
ScC13·2CH3CH20H.



COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

(2) I-Propanol; C3HSO; [71-23-8]

VARIABLES:

One temperature: T/K = 298.2

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

Z. Chern. 1961, 1, 332-4.

PREPARED BY:

T. Mioduski

3

EXPERIMENTAL VALUES:
The solubility of ScC1

3
in I-propanol at 250C was reported as follows

Run 1 Run 2

aliCJ.uot 1 aliCJ.uot 1 aliCJ.uot 2

soly/mass % soly/mass % soly/mass %

first analyses 26.1 25.7 26.3

second analyses 26.2 26.1 ---

third analyses 26.1 --- ---

The mean solubility is 26.1 mass %, and the corresponding (mean) molality calculated by
the compiler is 2.33 mol kg-I.

The solid phase was reported to be ScC13 .4C3H70H which could be further dehydrated to
ScC13 ·2C3H70H.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the eCJ.uilibrated sIns to settle for 3 days,
aliCJ.uots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the eCJ.uilibrated sIns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScCl3 prepa~ed by heating SC203
and activated charcoal in a st~eam of
chlorine at 900-10000C (1). Source and
purity of SC203 not specified.

I-Propanol was dried with ~eshly prepared
CaO and distilled.

Temp: precision ~ 0.2 K.

ESTIMATED ERROR:
Soly: std deviation 0.2 mass %(compiler).

Solid phase composition determined by
analysis of wet residues. Samples dried
in vacuum (11 ± 1 mm Hg) over P205 at 18 ±
10C and weighed every 24 hours until the
mass was constant. Sc and Cl analysed
gravimetrically as SC203 and AgCl. It is
not clear if elemental C and H analyses were
also carried out. After 28 days of drying, I-::'RE::'F=E=RE=N~C::E::'S:-:---------------~
the solid phase composition was found to be 1. Petru, F.; Hajek, B.; Prochazka, V.;
ScC13.4C3H70H. Additional drying in a Vit, J. Collect.' Czech; Chern. Comm~n.
desiccator or in a dry box yielded a solid ~, 22, 1534.
phase of composition ScC13.2C3H70H.
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COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9 ]

VARIABLES:

One temperature: T/K· 298.2

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

Z. Chern. 1961, 1, 332-4.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of ScC1
3

in l-butanol at 250 C was reported as follows:

Run 1 Run 2

aliquot 1 aliquot 1 aliquot 2

soly/mass % soly/mass % soly/mass %

first analyses 27.9 23.6 23.7

second analyses 27.7 23.7 ---
third analyses 27.8 --- ---

The mean solubility is 25.2 mass %, and the corresponding (mean) molality calculated by
the compiler is 2.23 mol kg-l •

The solid phase was reported to be ScC13.3C4H90H which could be further dehydrated to
ScC13·2C4H90H.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated slns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated slns prior to analyses.

Solid phase composition determined by
analysis of wet residues. Samples dried in
vacuum (11 + 1 mm Hg) over P205 at 18 + lOC
and weighed-every 24 hours until the mass was
constant. Sc and Cl analysed gravimetrically
as SC203 and AgCl. It is not clear if ele­
mental C and H analyses were also carried
out. Arter 29 days of drying, the solid
phase composition was found to be ScC13.3C4
H90H. Additional drying in a desiccator or
in a dry box yielded a solid phase of com­
position ScC13.2C4H90H.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

I-Butanol was purified by fractional
distillation.

ESTIMATED ERROR:
Soly: std deviation about 2.2 mass %

(compiler) •

Temp: precision ± 0.2 K.
REFERENCES:
1. Petru, F.; Hajek, B.; Prochazka, V.;

Vit, J. Collect. Czech. Chern. Commun.
~, 22, 1534.



COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9 ]

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

z. Chern. 1961, 1, 332-4.

5

(2) l-Pentanol; CSH120; [71-41-0]

VARIABLES:

One temperature: T/K = 298.2

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of ScC13 in l-pentanol at 250 C was reported as follows:

aliquot 1 aliquot 2

soly/mass % soly/mass %

first analyses 23.9 23·7

second analyses 23.7 23.6

third analyses --- 23.5

The mean solubility is 23.7 mass %, and the corresponding (mean) molality calculated
by the compiler is 2.05 mol kg-I.

The solid phase was reported to be ScC13.4C5HIIOH which could be further dehydrated
ScC13·2C5HllOH.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated sIns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated sIns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

I-Pentanol was purified by fractional
distillation.

ESTIMATED ERROR:
Soly: std deviation about 0.15 mass %

(compiler) •

Solid phase composition determined by
analysis of wet residues. Samples dried in
vacuum (11 ± 1 mm Hg) over P205 at 18 ±
lOC and weighed every 24 hours until the
mass was constant. Sc and Cl analysed
gravimetrically as SC203 and AgCl. It is Temp: precision ± 0.2 K.
not clear if elemental C and H analyses were
also carried out. After 57 days of drying, ~Ri:~-F~E~RE=N~C~E~'S~:---------------~

the solid phase composition was found to be 1. Petru, F.: Hajek, B.; Prochazka, V.;
ScC13·4C5HIIOH. Additional drying in a Vit J C DO ct C e h Chern Comm,. o........e. Z Co • • un.
desiccator or in a dry box yielded a solid 22 4

2C H 12ll, , 153 •
phase of composition ScC13' 5 110H.
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COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

z. Chern. 1961, 1, 332-4.

(2) l-Hexanol; C6H14 0; [111-27-3]

VARIABLES:

One temperature: T/K = 298.2

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:
The solubility of ScC13 in l-hexanol at 250 C was reported as follows:

aliquot 1 aliquot 2

soly/mass % soly/mass %

first analyses 22.0 22.2

second analyses 21.4 21.1

third analyses --- 21.1

The mean solubility is 21.5 mass %, and the corresponding (mean) molality calculated by
the compiler is 1.81 mol kg-I.

The solid phase was reported to be ScC1
3

.3C6H
13

0H which could be further dehydrated to
ScC13·2C6H130H.

COMHENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal metbod. 'About 10-15 cm3 alcohol

and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 _days. After allowing
the equilibrated sIns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203.
Identical results obtained by centrifuging
the equilibrated sIns prior to analyses.

Solid phase composition determined by
analysis of wet residues. Samples dried in
vacuum (11 + 1 mm Hg) over P20S at 18 + lOC
and weighed-every 24 hours until the mass
was constant. Sc and Cl analysed gravimetri­
cally as SC203 and AgCl. It is not clear if
elemental C and H analyses were also carried
out. After 57 days Of drying, the solid
phase com~osition was found to be
ScC13.3C6H130H., Additional drying in a
desiccator or in a dry box yielded a solid
phase of composition ScC13.2C6H130H.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

I-Hexanol was purified by fractional
distillation.

ESTIMATED ERROR:
Soly: std deviation about 0.5 mass %

(compiler) •

Temp: precision + 0.2 ~

REFERENCES:
1. Petru, F.; Hajek, B.; Prochazka, V.;

Vit, J. Collect. Czech. Chern. Commun.
1221, 22, 1534.



COMPONENTS:

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

7

(1) Scandium chloride; ScC13;
[10361-84-9]

(2) 1-Heptano1; C7H160; [111-70-6]

VARIABLES:

One temperature: T/K = 298.2

Z. Chern. 1961, 1, 332-4.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of ScC1
3

in I-heptanol at 250C was reported as follows:

first analyses

second analyses

aliquot 1

soly/mass %

19.2

19.1

aliquot 2

soly/mass %

19.4

19·7

The mean solubility is 19.3 mas): %, and the corresponding (mean) molality calculated
by the compiler is 1.58 mol kg- .

The solid phase was reported to be ScC13 .4C
7
H150H which could be further dehydrated to

ScC1
3

·3C
7

H150H.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-15 cm3 alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated slns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated slns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-10000C (1). Source and
purity of SC203 not specified.

I-Heptanol was purified by fractional
distillation.

ESTIMATED ERROR:
Soly: std deviation about 0.3 mass %

(compiler) •

Solid phase composition determined by
analysis of wet residues. Samples dried
in vacuum (11 ± 1 mm Hg) over P205 at 18 ±
10C and weighed every 24 hours until the
mass was constant. Sc and Cl analysed
gravimetrically as SC203 and AgCl. It is Temp: precision ~ 0.2 K.
not clear if elemental C and H analyses werel- -l
also carried out. After 59 days of drying, REFERENCES:
the solid phase composition was found to be 1. Petru, F.; Hajek, B.; Prochazka, V.;
ScC13.4C7H150H. Additional drying in a Vit, J. Collect. Czech. Chern. Cornman.
desiccator or in a dry box yielded a solid ~, 22, 1534. .
phase of composition ScC13.3C7H150H.
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COMPONENTS:

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

(1) Scandium chloride; ScC13;
[10361-84-9]

(2) 1-0ctano1; C8H180; [111-87-5]

VARIABLES:

One temperature: T/K = 298.2

Z. Chern. 1961, I, 332-4.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of ScC13 in l-octanol at 250 C was reported as follows:

first analyses

second analyses

aliquot 1

soly/mass %

aliquot 2

soly/mass %

17.0

The mean solubility is 16.9 mass %, and the corresponding (mean) molality calculated
by the compiler is 1.34 mol kg-l •

The solid phase was reported to be ScC13.4C8H170H which could be fUrther dehydrated to
ScC13 ·3C8H170H.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: 3
Isothermal method. About 10-15 cm alcohol
and ScC13 placed in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-15 days. After allowing
the equilibrated slns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifUging
the equilibrated sIns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

l-Octanol was purified by fractional
distillation.

Temp: precision + 0.2 K.

ESTIMATED ERROR:
Soly: std deviation about 0.1 mass %

(compiler) •

Solid phase composition determined by
analysis of wet residues. Samples dried
in vacuum (11 ± 1 rom Hg) over P205 at 18 ±
lOC and weighed every 24 hours until the
mass was constant. Sc and Cl analysed
gravimetrically as SC203 and AgCL It is
not clear if elemental C and H analyses were
also carried out. After 114 days of drying ~RE~F~E~RE"""N-C-E-S-:-----------------t

the solid phase composition was found to be
4 i i L Petru, F.; Hajek, B.; Prochazka, V.;

ScC13' C8H170H., Add tonal drying in a Vi J C DO c.:t C h Ch Ct, . O<.A.e. zee.. ern. ommun.desiccator or in a dry box yielded a solid 4
phase of composition ScC13.3C8H170H. ~, 22, 153 .



COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

(2) 1-Nonano1; C9H20; [143-08-8]

VARIABLES:

One temperature: T/K = 298.2

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

Z. Chem. 1961, 1, 332-4.

PREPARED BY:

T. Mioduski

9

EXPERIMENTAL VALUES:

The solubility of ScC1
3

in I-nonanol at 2SoC was reported as follows:

first analyses

second analyses

13.6 mass %

13.4 mass %

The mean solubility is 13.S mass %, and the corresponding (mean) molality calculated
by the compiler is 1.03 mol kg-I.

COMMENTS AND/OR ADDITIONAL DATA:

Since in the saturated solution there are almost 6 moles of solvent per mole of salt,
the author suggests that ScC13 has a coordination number of 6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 10-IS cm3 alcohol
and ScC13 place in glass stoppered bottles
and mechanically rotated at 200 rpm in a
thermostat for 14-lS days. After allowing
the equilibrated sIns to settle for 3 days,
aliquots were removed for analyses. Sc
determined gravimetrically by evaporation of
solvent followed by ignition to SC203'
Identical results obtained by centrifuging
the equilibrated sIns prior to analyses.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC13 prepared by heating SC203
and activated charcoal in a stream of
chlorine at 900-1000oC (1). Source and
purity of SC203 not specified.

I-Nonanol was purified by fractional
distillation.

ESTIMATED ERROR:
Soly: std deviation about 0.1 mass %

(compiler) •

Solid phase composition determined by
analysis of wet residues. Samples dried
in vacuum (11 ± 1 = Hg) over P20S at 18 ±
lOC and weighed every 24 hours until the
mass was constant. Sc and Cl analysed
gravimetrically as SC203 and AgCl. It is
not clear if elemental C and H analyses were~~T;;e~m:;:;p~:~:.;p,;;,r,;;,e,;;,c,;;,i:.si:.o;.:n;:-.±.-,;O;';'.,;;2;..;.K:':" -l
also carried out. After 146 days of drying REFERENCES:
the solid phase composition was found to be 1. Petru, F.; Hajek, B.; Prochazka, V.;
ScC13.3C9HlgOH. Additional drying in a Vit, J. Collect. Czech. Chem. Cornman.
desiccator or in a dry box did not change 12.21., 22, lS34.
the composition of this solvate.
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COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

VARIABLES:

One temperature: T/K • 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

TIL. 11 V.s €A. Kon6. po Te.M. RIUl.tVOILOV
1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of ScC13 in C2HSOCH2CH20H at 2SoC was reported to be

26.3 mass %

The corresponding molality calculated by the compiler is

2.36 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified. On the basis of previous
papers by the author, it appears that
reaction mixtures were equilibrated for sev­
eral days and that Sc was determined by com­
plexometric titration using xylenol orange
indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C. P.

J. InoILg. Nuc.£.. Chem. 1962, 24,
387.



COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

VARIABLES:

One temperature: TIK a 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.; Zwietasch, K. J.

Z. Chern. 1967, 7, 281.

PREPARED BY:

T. Mioduski

11

The solubility of ScC13 in C2H50CH2CH20C2H5 at 250 C was reported to be

1.22 mass %

The corresponding molatity calculated by the compiler is

0.0816 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The reaction
mixtures were equilibrated in a dry atmos­
phere with frequent shaking. The solid phase
was dried in a vacuum desiccator over P20S'
Sc was determined by comp1exometric titration
using xylenol orange indicator. C1- deter­
mined by the Volhard titration method. In
the solid phase the Sc:Cl:ether ratio was
found to be 1:3.00:1.13.

SOURCE AND PURITY OF MATERIALS;

Sources and purities of materials not given.
The anhydrous chloride was prepared by
the method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

1. Taylor, M.D .; Carter, C. P.
J. InO/l.g. ~!u.c..e.. Chern. 1962, 24,
387.
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COMPONENTS:
(1) Scandium chloride; ScC13;

[10361-84-9]

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Dressler, H.

(2) l-Methoxybutane (butyl methyl ether);
Cs H120; [628-28-4]

VARIABLES:

Room Temperature: T/K. 293-298

EXPERIMENTAL VALUES:

Z. Chern. 1975, 75, 239-40.

PREPARED BY:

T. l1ioduski

The solubility of ScC13 in CH3(CH2)30CH3 at 20-2s·C was reported to be

6.5 mass %.

The corresponding molality calculated by the compiler is

0.46 mol kg-I.

AUXILIARY INFORMATION

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

The solute-solvent mixtures were isothermal- Nothing specified.
ly agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain-
ing P40l0' Sc was determined by complexo-
metric titration using Xylenol Orange indi-
cator.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-S4-9]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:

Fir~e, A.; Kirmse, E. M.

Z. Chern. 1965, 5, 193-4.

PREPARED BY:

T. Mioduski

13

The solubility of ScC13 in tetrahydrofuran at 250 C was reported to be

1.0 mass %

The corresponding molality calculated by the compiler is

0.067 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. The compiler assumes
that the method was similar to that des­
cribed in ref (1).
The equilibrated solid phase was dried at
reduced pressure and it was found to be
ScC13.2THF with ScC13.3THF and ScC13.2.5THF
being intermediate products of drying.
IR spectra of the solution and the dry ad­
dition products are discussed. They indi­
cate the formation of coordinate bonds of
ScC13 with oxygen of THF.

MIQ-B

SOURCE AND PURITY OF MATERIALS:
Nothing specified except that anhydrous
components were used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M.

Z. Chern. 1961, T, 332.
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COMPONENTS:

(1) Scandium chloride; ScC13 ;
[10361-84-9]

(2) Ethyl acetate; C4H802 ;
[141-78-6]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:

Finke, A.; Kirmse, E. M.

Z. Chern. 1965, 5, 193-4.

PREPARED BY:

T. Mioduski

The solubility of 8cC1
3

in ethyl acetate at 250 C was reported to be

39.2 mass %

The corresponding molality calculated by the compiler is

4.26 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Not specified. The compiler assumes that
the method was similar to that described
in ref (1).
The equilibrated solid phase was dried at
reduced pressure and it was found to be
8cC13 .28 (8 = ethyl acetate). IR spectra
of the solution and the dry addition pro­
duct are discussed. The spectra indicate
the formation of coordinate bonds of 8cC13
with oxygen of ethyl acetate.

SOURCE AND PURITY OF MATERIALS:
Nothing specified except that anhydrous
components were used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M.

Z. Chern. 1961, 1, 332.



COMPONENTS:

Scandium Chloride

ORIGINAL MEASUREMENTS:

15

(1) Scandium chloride; ScC1 3 ; [10361-84-9]

(2) Amines

VARIABLES:

One temperature: T/K = 298.2

EXPERIMENTAL VALUES:

Kirmse, E.M.

Z. Chern. 1961, 1, 334-7

PREPARED BY:

Mark Salomon

solubilitya

solvent

diethylamine ; C4HllN; [109-89-7]

dipentylamine; C
lO

H23N ; [2050-92-2]

triethylamine; C6H15N; [121-44-8]

tri-n-octylamine; C24H51 N; [11l6-76-3]

a Molalities calculated by the compiler.

mass %

0.034

0.157

0.012

0.004

mol kg- l

2.2 5 x 10-3

1. 04 x 10-2

7.93 x 10-4

2.64 x 10-4

solid phase

Sc:amine ratio

1:3

1: 1

1:3

Comercially available amines were fraction­
ated several times.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ScC1 3 prepared by heating SC203

and activated charcoal in a stream of
chlorine at 900 - 10000C (1). Source and
purity of SC203 not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. ScCl3 and amine placed
in glass stoppered bottles (sealed with
glycerine) and rotated in a thermostat at
25 ~ 0.2oC for 20 days. Scandium was
determined gravimetrically as SC203'

Samples of the solid phases were dried in
vacuum (10 mm Hg) over P205 to constant
weight. Scandium was determined gravi-
metrically as SC203 and chloride determined
gravimetrically as AgCl. The nitrogen,
carbon and hydrogen contents were determined
by "usual microanalytical methods." f----------------------~

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ~ 0.2 K.

REFERENCES:
1. Petru, F; Hajek, B.; Prochazka, V.;

Vit, J. Collect. Czech. Chern. Comm •
.!222., 22, 1534.
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COMPONENTS:

(1) Scandium chloride; ScCI 3 ;

[10361-84-9]

(2) Amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

Tlt. 11 V.6e.6. Kon6. po TeOlt. Reu.tvoltov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

ScCl 3 solubility a

solvent

2-butanamine; C4H11N; [13952-84-6]

di-isobutylamine; C8H19N; [110-96-3]

aMolalities calculated by the compilers.

mass %

3.2

0.1

mol kg-l

0.218

0.0066

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to other works of the
author which are compiled throughout this
volume.

Nature of the solid phases not specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified. Presumably the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. NLLCL Chern. 1962, 24, 387.



COMPONENTS:

(1) Scandium chloride; ScC13 ;
[10361-84-9)

(2) Dimethy1formamide; C3H7NO;
[68-12-2)

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Scandium Chloride

ORIGINAL MEASUREMENTS:
Finke, A.; Kirmse, E. M.

Z. Chern. 1965, 5, 193-4.

PREPARED BY:

T. Mioduski

17

The solubility of ScC1
3

in HCON(CH
3

)2 at 250 C was reported to be

5.5 mass %

The corresponding molality calculated by the compiler is

0.385 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Not specified. The compiler assumes that
the method is similar to that described in
ref (1). The equilibrated solid phase was
dried under reduced pressure and it was
found to be ScC13.2.5S (S = dimethylforma­
mide). IR spectra of the saturated solution
and of the equilibrated solid phase were
studied. They indicate the formation of
COordinate bonds of ScC13 with oxygen of
C3H7NO.

SOURCE AND PURITY OF MATERIALS:
Nothing specified except that anhydrous
components were used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M.

Z. Chern. 1961, 1, 332.
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COMPONENTS:

(1) Scandium chloride; ScC13;
[10361-84-9]

Scandium Chloride

ORIGINAL MEASUREMENTS:

Finke, A.; Kirmse, E. M.

z. Chern. 1965, 5, 193- l f.

(2) Acetonitrile; C2H3N; [75-05-8]

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

PREPARED BY:

T. Mioduski

The solubility of ScC13 in acetonitrile at 250 C was reported to be

3.7 mass %

The corresponding molality calculated by the compiler is

0.254 mol kg-l

AUXILIARY INFORMATION

METHOD ,'APPARATUS/PROCEDURE:
Not specified. The compiler assumes that
the method was similar to that described in
ref (1). The equilibrated solid phase was
dried at reduced pressure and it was found
to be unstable. No new IR bands found for
the solution studied.

SOURCE AND PURITY OF MATERIALS:
Nothing specified except that anhydrous
components were used.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M.

z. Chern. 1961, 1, 332.
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COMPONENTS:

(1) Scandium bromide; ScBr 3;
[13465-59-3J

(2) l,4-Dioxane (p-dioxane); C4H802;
[123-91-1]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. H.

Tit. 11 V~U. K0I16. po Teolt. P.eu:tVOltOV
1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of ScBr3 in p-dioxane at 250 C was reported to be

1.0 mass %

The corresponding molality calculated by the compiler is

0.035 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified. On the basis of previous
papers of the author, it appears that re­
action mixtures were equilibrated for several
days and Sc determined by complexometric
titration using xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS;
Nothing specified. Presumably, the
anhydrous bromide was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter,
J. Il1oltg. HucL Chem.
387.

C. P.
1962, 24,



20 Yttrium Chloride

COMPONENTS:

(1) Yttrium chloride; YC1 3;
[10361-92-9 ]

(2) Alcohols; ROH

ORIGINAL MEASUREMENTS:

Golub, A.M.; Yankovich, V.N.
U~. Khim. Zh. 1977,43, 1139-42;

URn. J. Chern. (Eng£.. TJta.YI1l£")
1977, 43, 16-20.

VARIABLES:
Concentration of ROH

PREPARED BY:
M. Salomon and T. Mioduski

T/K = 295

EXPERIMENTAL VALUES:

K = [YC1 3 .nROH] I [ROH]n [1]

In this equation [YC1 3 .nROH] is the solu~~lity in units of mol dm-3 , [ROH] is the totaJ_
alcohol concentration in units of mol dm , and n is the solvate number in solution (see
ref. 1). According to this equation, n is calculated from the slope of a plot of the
logarithm of the solubility, log [YC1

3
.nROH] , against log [ROH]. Thus the solubility of

YC1
3

can be calculated as a function of ROH concentration using the reported value~3of

n and K (see table below). The alcohol concentrations were varied from 1-5 mol dm .

Numerical data were not given, but results were presented graphically and in the form of
the equation

alcohol n -log K nature of the solid phase

methanol; CH4O; [67-56-1] 1 2.00 YC1
3

·3CH
3

OH
3 2·90 "

ethanol; C2H6O; [64-17-5 ] 3 3.38 YC1
3

·2C2H
5

OH

I-propanol; C3H8O; [71-23-8] 1 2.00 YC1
3

·3C3H7OH
3 2.78 "

For those systems where two values of nand K are reported, the overall solubility of
YC1

3
is obtained by using the values for n-K in eq. [1] which give the g~eater solubility.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
Solvent mixtures of known alcohol concentra­
tion were saturated with anhydrous YC1 3 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

SOURCE AND PURITY OF MATERIALS:
Source and purity of YCI not specified.
Anhydrous YC13 prepared ~y method described
in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary points of each series of experi­
ments (method not specified). ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 1 K·

REFERENCES:
1. Golub, A.M.; Golovorushkin, V. I. Zh.

Neong. Khim. 1968, 13, 3194.
2. Spedding, F.H.; Doan, A.H. J. Am. Chern.

Soc. 1952, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). EleetJtochemi&tJty

06 Me-ta.t6 .in NonaqueolU> So.eut.[OYl1l.
Khimiya Press. Moscow. 1974. p 440.
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COMPONENTS:
(1) Yttrium chloride; YC13; [19361-92-9)

(2) Methanol; CH40; [67-56-1)

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Hetv. Chim. Acta 1972, 55, 44-52.

Pittelound, M. N.
The6e. Faculte des Sciences de l'Universite
des Lausanne. 1971.

VARIABLES:

T/K = 298.2

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

Starting with YC1
3

.4CH
3
0H, the solubility was reported to be 4.38 mol kg-

l

The equilibrated solid phase was analysed and found to contain 4.1 moles of
methanol per mole of YC1

3
.

AUXILIARY INFORMATION

Methanol was purified and dried according
to the Vogel method.

SOURCE AND PURITY OF MATERIALS;
Y203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The adduct
YC13.4cH30H prepared by dissolving the hy­
drate in a small excess of o-methylformate
followed by distillation and crystalliza­
tion from methanol. The anhydrous salt was
prepared by dehydration as described in
(3) •

The reported solubilities are mean values of
2-4 determinations.

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. yttrium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct YC13.4CH30H confirmed by IH
NMR and x-ray diffraction.

t-::-:-----.,--------------l ESTIMATED ERROR:
COMMENTS AND/OR ADDITIONAL DATA: Soly: precision ± 0.5% as in (1) (compilers)

Reference (3) was incorrectly cited in the Temp: precision probably at least ± 0.05K
SOurce paper as J. Ino~g. Nuct. Chern. 1958, as in (1) (compilers).
7, 224 (this is the reference to a paper by
J. H. Freeman and M. L. Smith which describ- REFERENCES:1. Brunisholz, F.; Quinche, J. P.; Kalo, A.M.
es the preparation of anhydrous salts by H-o C

'
- ,- AA~A 64 47 4

t )
;:..Lv. rUJII. <:AM- l22!i, , 1 .

reatment with thionyl chloride. Reference L'_'_ 6 6
(3) was corrected by the compilers. 2. Platt, R. CrUJI&.<.U 122£, , 2.

3. Taylor, M. D.; Carter, C. P. J. Ino~g.

Nuct. Chern. 1962, 24, 387 (see COMMENTS
at left).
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COHPONENTS:

(1) Yttrium chloride; YC1 3 ; [10361-92-9]

CRITICAL EVALUATION:

EVALUATOR:

Hark Salomon

USA ET & DL
Ft. Monmouth, NJ, U.S.A.

The solubility of YC1 3 in ethanol has been reported only at 298.2 K by Kirmse (1) and
by Merbach et al. (2).

Merbach et al. reported two values at 298.15 K as 2.92 mol kg-l and 2.91 mol kg- l In
the former determination, the solid phase analysed as YC1 3·4.lC2HsOH. At 298.2 K Kirmse
reported a solubility of 2.82 mol kg- l and a solid phase of YC13,C2HsOH.

The difference between these two results (3 %) appears to be greater than the
experimental precision. In addition it is doubtful that metastability could explain
this difference since it is expected that the monosolvate (if it exists) would be
metastable at 298 K and thus have a much greater solubility than the stable tetrasolvate.
Thus we select the result of Merbach et al. for tye zen~ve solubility at 298.15 K in
the stable tetrasolvate system: i.e. 2.92 mol kg- .

REFERENCES

1. Kirmse, E.M. T~. 11 V~eh. Kon6. po Teo~. Ra6zvo~oV 1971, 200.

2. Merbach, A.; Pitteloud, M.N.; Jaccard, P. Helv. Chlm. Acta 1972, 55, 44: see also

Pitteloud, M.N. Thehe. Facu1te des Sciences de 1'Universite Lausanne. 1971.



COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) Ethanol; C2H6C; [64-17-5]

VARIABLES:

TIK .. 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

TJL. II V~u. Ko1t6. po TeM. RM.tVOJLOV
1971, 200-6.

PREPARED BY:

T. Mioduski

23

The solubility of YC1 3 in ethanol at 250 C was reported to be

35.5 mass %

The corresponding molality calculated by the compiler is

2.82 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified except that the solid
phase was found to be YC1~.CH3CH20H. On the
basis of previous papers oy tlie author, it
appears that reaction mixtures were isother­
mally equilibrated for several days and that
Y was determined by complexometric titration
in the presence of xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably the anhydrous
chloride was prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M. D.; Carter,

J. IItOJLg. Nuct. Chern.
387.

C. P.
1962, 24,
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COMPONENTS:

(1) yttrium chloride; YC1 3 ; [19361-92-9]

(2) Ethanol; C2H
6

0; [64-17-5]

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Helv. Chim. Acta 1972, 55, 44-52.

Pitteloud, M. N. The1le. Faculte des
Sciences de l'Universite de Lausanne.
1971.

VARIABLES: PREPARED BY:

T/K = 298.2 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

Two results were reported for 250 C

be
contain

Starting wi~£ the solid YCl,.4CH3CH20H, the solubility was reported to
2.92 mol kg • The equilibrated solid phase was analysed and found to
4.1 moles of ethanol per mole of YC13 .

2. Starting with anhydrous YC1
3

, the solubility was reported to be 2.91 mol kg-l

The equilibrated solid phase was not analysed.

1.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDUIU;: SOURCE AND PURITY Of MATE RULS :
Isothermal method as in (l,2). Mixtures Y203 of at least 99.9~ pur~ty dissolved in
were equilibrated for at least 4 days. Pro- HCl to produce the hexahydrate. The adduct
longed operations were performed in a dry YC13.4C2H60 prepared by dissolving the
box. Yttrium determined by titration with hydrate in a small excess of o-ethylformate
(NH4)3H(EDTA) using a small amount of followed by distillation and crystallization
urotropine buffer and Xylenol Orange indica- from ethanol. The anhydrous salt was pre­
tor. Chloride was determined by potentio- pared by dehydration as described in (3).
metric titration with AgN03 solution. Com- Ethanol (Fluka) was used as received.
position of the adduct YC13.4c2H60 confirmed Purity and the absence of water was confirmed
by IH NMR and x-ray diffraction. by ID.ffi.

The reported solubilities are mean values of
2-4 determinations.

COMMENTS AND/OR ADDITIONAL DATA:

Reference (3) was incorrectly cited in the
source paper as: J. I nOll.g. Nuc.t. Chem. ~,
7, 224 (this is the reference to a paper by
J. H. Freeman and M. L. Smith which descri­
bes the preparation of anhydrous salts by
treatment with thionyl chloride). Refer­
ence (3) was corrected by the compilers.

REFERENCES:
1. Brunisholz, F.; Quinch, J. P.; Kalo, A. M.

Helv. Chim. Acta 1964. 47, 14.
2. Platt, R. Chimia 1952, 6, 62.
3. Taylor, M. D.; Carter, C. P. J. Inong.

Nuci Chem. 1962, 24, 387 (see COMMENTS
at left).
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COMPONENTS:
(1) Yttrium chloride; YC13; [10361-92-9]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, Yu.G; Ezhova, T.A.

Zh. Neo~g. Khlm. 1976, 21, 551-4; RUh6. J.
InMg. Chem. (Engl. TMn6.e.1 1976, 21,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of YC13•6H2O in 96.8 % C2H5OHa

sample 1 sample 2 sample 3 sample 4 mean solubilities

trc g/lOO gb g/lOO g g/lOO g g/lOO g g/lOO g -lcmol kg

20 35.29 35.40 35.28 35.39 35.34 1.165

30 34.64 34.85 34.74 34.69 34.73 1.145

40 34.47 34.65 34.50 34.46 34.52 1.138

50 34.90 34.95 34.70 34.78 34.83 1.148

60 35.45 35.54 35.49 35.70 35.54 1.172

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of equi­
libration, and the remaining two data points
obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
YC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The
crystals analysed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 151.0 ­
151. 8°C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CUS04 followed by distn. Ethanol
concn detd refractometrically and pycnometr}
cally.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:



26 Yttrium Chloride

COMPONENTS:

(1) Yttrium chloride; YC13 ; [10361-92-9]

ORIGINAL MEASUREMENTS:

Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Hetv. Chim. Acta 1972, 55, 44-52.

(2) 2-Propanol; C3H80; [67-63-0] Pitteloud, M. N.
The6e. Faculte des Sciences de l'Universite
des Lausanne.1971.

VARIABLES:

T/K = 298.2

PREPARED BY:

T. llioduski and M. Salomon

EXPERIMENTAL VALUES:

Two results were reported for 250 C

1. Starting with YC13 .3C,H80, the solubility was reported to be 0.91 mol kg-l

The equilibrated solia phase was analysed and found to contain 3.3 moles iso­
propanol per mole of salt.

2. Starting with anhydrous YC1
3

, the solubility was reported to be 0.93 mol kg-l

The equilibrated solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures were
equilibrated for at least 4 days. Prolonged
operations were performed in a dry box.
Yttrium determined by titration with
(NH4) H(EDTA) using a small amount of
urotrdpine buffer and Xylenol Orange indica­
tor. Chloride was determined by potentio­
metric titration with AgN03 solution. Com­
position of the adduct YC13.3C3H80 confirmed
by IH ID1R and x-ray diffraction.

The reported solubilities are mean values of
2-4 determinations.

SOURCE AND PURITY OF MATERIALS:
Y203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The adduct
YC13.3C3HaO prepared by dissolving the
hydrate in a small excess of o-methylformate
followed by distillation and trans-s Ivation
of the CH30H complex with 2-propanol. The
anhydrous salt was prepd by dehydration as
described in (3).

Iso-propanol (Fluka) used as received.
Purity and absence of water confirmed by ID1R.

REFERENCES:
1. Brunisholz, F.; Quinche, J. P.; Kalo, A. M.

Hetv. Chim. Acta 1964, 47, 14.
2. Platt, R. CfU.rrU.a. 12.2., 6, 62.
3. Taylor, M. D.; Carter, C. P. J. !rtong.

Nuc..e.. Chem. 1962, 24, 387 (see COMMENTS
at left).

Reference (3) was incorrectly cited in the
source paper as: J. ! rtOlt.g. Nuc..e.. Chem. 1.2.2§.,
7, 224 (this is the reference to a paper by
J. H. Freeman and M. L. Smith which describes
the preparation of anhydrous salts by treat­
ment with thionyl chloride). Reference (3)
was corrected by the compilers.

ESTIMATED ERROR:
t-CO-MME--N-T-S-AND-/-O-R-AD-D-I-TI-O-N-AL--D-A-TA-:------lSOly: precision ±. 0.5% as in (1) (compilers).

Temp: precision probably at least ±. 0.05 K as
in (1) (compilers).



COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9)

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

TJt. II V~e6. Konn. po TeM. RMtvoJtov
1971, 200-6.

PREPARED BY:

T. Mioduski

27

The solubility of YC13 in 2-methoxyethano1 at 250 C was reported to be

2.7 mass %

The corresponding molality calculated by the compiler is

0.142 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified except that the solid
phase was found to be a solvate containing
2-3 moles solvent per mole of salt. On the
basis of previous papers by the author, it
seems that reaction mixtures were thermo­
stated for several days, and that Y was
determined by complexometric titration in
the presence of xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the
anhydrous Chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter, C. P.
J. Inoltg. Nu.c.t. Chern. 1962, 24,
387.
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COMPONENTS:

(1) Yttrium chloride; YC1 3;
[10361-92-9]

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

Til.. II V.6 e6. Kon6. po TeoJLt Ri16tvoll.Ov
1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of YC1 3 in 2-ethoxy-ethanol at 250 C was reported to be

6.9 mass %

The corresponding molality calculated by the compiler is

0.38 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified except that the solid
phase was found to be YC13.2C4Hl002' On
the basis of previous papers by the author,
it appears that reaction mixtures were
equilibrated for several days and that Y
was determined by complexometric titration
using xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M. D.; Carter,

J. Inoll.g. Nucl. Chern.
387.

C. P.
1962, 24,
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COMPONENTS:

(1) Yttrium chloride; YC1 3;
(10361-92-9]

(2) l-Ethoxy-2-methoxyethane;
C5H1202; (5137-45-1)

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.; Zwietasch, K. J.;
Tirschmann, J.; Oelsner, L.; Niedergesaess,
U. Z. Chem. 1968, 8, 472-3:

Kirmse, E. M. TIL. 11 V.6u. K011.6. po
TeolL. Ra..6.tVOILOV 1971, 200-6.

PREPARED BY:

T. llioduski

0.4 mass %

The corresponding molality calculated by the compiler is

-10.02 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isothermally
agitated until equilibrium was attained at
250 C orland at room temperature (the dif­
ference found in the solubility was within
the limits of experimental error). Y was
determined by complexometric titration (no
further details given).

SOURCE AND PURITY OF MATERIALS:
Nothing specified except that the anhydrous
chloride was obtained by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M. D.; Carter, C. P.

J. Il1.oltg. Nu.cL Chem. 1962, 24, 387.
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COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) 1-Methoxybutane; CSH120;
[628-28-4]

VARIABLES:

One temperature: T/K = 293-298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Schmalenberg, U. Staa..t6ex.a.meYUVLbeLt.
Koethen. Paedag. Institut. ~:
Kirmse, E. 11.; Dressler, H.
Z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Hioduski

The solubility of YC13 in 1-methoxybutane at 20-250 C was reported to be

29.7 mass %

The corresponding molality calculated by the compiler is

2.16 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The solute-solvent mixtures were equilibrated Nothing specified.
isothermally at room temperature until
equilibrium was attained. The anhydrous
reagents were handled in a dry box containing
P4010' Y was determined by comp1exometric
titration using xy1eno1 orange indicator.
The reported solubility is a mean value of
four determinations. The hydrate YC13.6H20
was found to be insoluble in CSH120.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Yttrium Chloride 31

COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) 1-Ethoxybutane; C6H140;
[628-81-9]

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.; Zwietasch, K. J.; Tirschmann,
J. W-i.6.6. He6.te, Pa.ed. 1rL6.t. Koe.then .!2M,
1, 128-30: _
Kirmse, E. M.; Zwietasch, K. J.; Tirschmann,
J.; Oe1sner, L.; Niedergesaess, U. Z. Chern.
1968, S, 472-3:
Kirmse, E.M. TIL. 11 V.6e6. Kon6. po TealL.
RM-tVOILOV.!.2Z!., 200-6.

PREPARED BY:

T. Mioduski

The solubility of YC13 in 1-ethoxybutane at 2S oc was reported to be

0.03 mass %

The corresponding molality calculated by the compiler is

-3 -12.6 x 10 mol kg

-1Note that the solubility for YC1 3 reported in Z. Chern. is 0.05 mass % (0.0015 mol kg ).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

YC1 3 was isothermally agitated at 2SoC with
C6H140 until equilibrium was attained. Y was
determined by comp1exometric titration using
xy1eno1 orange indicator. The solid phase
is YC13 .0.37C6H140. No other details
avai1aole.

SOURCE AND PURITY OF MATERIALS:

The anhydrous chloride was prepared by the
method of Taylor and Carter (1). No other
information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter, C. P.
J. InolLg. Nuct. Chern. 1962, 24, 387.



32 Yttrium Chloride

COHPONENTS: EVALUATOR:

(1) Yttrium chloride; YC1 3; [10361-97-91 Mark Salomon

USA ET & DL
(2) 1-Methoxypentane; C6H4O; [628-80-8] Ft. Monmouth, NJ, U.S.A.

CRITICAL EVALUATION:

The solubility of yttrium chloride in l-methoxypentane has been reported in four
publications by Kirmse et al. In all publications the solubility was determined at
298.2 K, and the nature of the solid phase was not identified.

The studies in (1-3) report the solubility of 0.158 mol kg-I, and it is not known
if these are independent measurements. The result from (4) is 0.083 mol kg-I, and it
is therefore apparent that one of these values is in error.

REFERENCES

1. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J. (~.u,.6. HeMe, Pa.ed. IMt. Koe.thel1
1968, 7, 128.

2. Kirmse, E.M.; Zwietasch, K.J., Tirschmann, J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472.

3. Kirmse, E.M. TJ[.. 11 V.6e..6. K0I16. po TheoJ[.. RMtvOJ[.OV 1971, 200.

4. Kirmse, E.M.; Dressler, H. Z. Chem. 1975, 75, 239.



Yttrium Chloride 33

COMPONENTS:
(1) Yttrium chloridej YC1 3 j

[10361-92-9]

(2) l-Methoxypentanej C6H140j
[628-80-8]

VARIABLES:

T/K = 298

ORIGINAL MEASUREMENTS:
1. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann

J. J. W~~. He6te Paed. In6t. Koethen
1968, 1, 128-30:

2. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3:

3. Kirmse, E.M. T~. 11 V~~. Kon6. po Teo~.

RiUltvoMv 1971, 200-6.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of YC1
3

in l-methoxypentane at 25 0 was reported to be

3.0 mass %

The corresponding molality calculated by the compiler is 0.158 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: 0
tf-C1

3 was isothermally agitated at 25 C until
~aturation (no details given on how equili­
brium was ascertained). yttrium was determin­
~d by complexometric titration using Xylenol
prange indicator.

The solid phase was analysed and found to be
YC13·0.39C

5
H140.

No other details given.

SOURCE AND PURITY OF MATERIALS:
Anhydrous YC1

3
was prepared by the method

of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

(1) Yttrium chloride; YC13; [10361-92-9]

(2) Alkyl ethers

VARIABLES:

Room temperature: T/K = 293-298

EXPERIMENTAL VALUES:

Kirmse. E.M.; Dressler. H.

Z. Chern. 12I2. 15, 239-40.

PREPARED BY:

M. Salomon and T. Mioduski

solvent

I-methoxypentane;

I-methoxyheptane;

I-methoxyoctane;

I-methoxynonane;

I-methoxydecane;

YC1
3

sOlubilitya
-1mass % mol kg

C6H14O; [628-80-8] 1.6 0.083

C8H18O; [629-32-3J 2.7 0.14b

C
9

H200; 1929-56-6) 2.5 0.13

CIOH220; [7289-51-2J 2.5 0.13

Cn H24O; [7289-52-3J 2.8 0.15

~olalities calculated by the compilers.

bSolid phase is YC1
3

,C8H180 as determined by complexometric titration after drying in
a vacuum desiccator over P205'

AUXILIARY INFORMATION

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

The solute-solvent mixtures were agitated No information given.
at room temperature until the solutions were
saturated. The anhydrous reagents were
handled in a dry box containing P20

5
.

Yttrium was determined by complexometric
titration using Xylenol Orange indicator.

The reported solubilities are mean values
based on four determinations for each
system.

ESTIMATED ERROR:

No information given.

REFERENCES:



Yttrium Chloride 35

COMPONENTS:

(1) Yttrium chloride; YC13; [10361-92-9]

(2) Tetrahydrofuran; C4HaO; [109-99-9]

VARIABLES:

Room temperature: T/K about 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Rossmanith, K.; Auer-Welsbach, C.

Monathh. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of YC1
3

in tetrahydrofuran at room temperature (about 20oC) was reported as

0.930 g/lOO ml solution

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution was
equilibrated in an extractor for 60-80 hours
at room temperature. Yttrium was determined
by the oxalate method and by tit~ation with
ROTA using Xylenol Orange indicator. For
the solid phase analysis, the solvent was
determined by difference.

Anhydrous substances were handled in a dry
box through which was passed a current of
dry and CO2-free nitrogen.

SOURCE AND PURITY OF MATERIALS:
Sources and purities not specified.
YC1~ prepared by reaction of the oxide at
higli temperatures with an excess of NH4Cl
followed by heating the product in a current
of dry nitrogen, and then in vacuum to
remove unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4 .

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Yttrium chloride; YC1 3;
[10361-92-9]

(2) l,4-Dioxane (p-dioxane);
C

4
Ha02; [123-91-1]

VARIABLES:

One temperature: TIK • 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. H.; Zwietasch, K. J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U. Z. Chern.
1968, 8, 472-3.

Kirmse, E. H. TIL. 11 V~e.6. K0I16. po TeoIL.
RIU>,tvolLOv 1971, 200-6.

PREPARED BY:

T. llioduski

The solubility of YC1
3

in l,4-dioxane at 250 C was reported to be

0.1 mass %

The corresponding molality calculated by the compiler is

5.1 x 10-3 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The solute-solvent mixtures were equilibratec The anhydrous chloride was obtained by the
isothermally by agitation at 25 0 C orland at method of Taylor and Carter (1). No other
room temperature. (The difference found in information given.
the solubilities was within the limits of
experimental error. Y was determined by
complexometric titration. No other informa-
tion given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, H.D.; Carter, C. P.

J. 1110ILg. Nucl. Chern. 1962, 24, 387.



Yttrium Chloride 37

COMPONENTS:

(1) Yttrium chloride~ YC1 3;
[10361-92-9]

(2) Alcohols; ROH

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V.N.
U~. Khlm. Zh. 1977, 43, 1139-42;

U~. J. Chern. (El1gL T!l.aIUL)
1977, 43, 16-20.

VARIABLES:

Concentration of ROH
T/K :: 295

PREPARED BY:

M. Salomon and T. Mioduski

K :: [YC13 .nROH] / [ROH]n [1]

In this equation [YC1
3

.nROH] is the solu~~lity in units of mol dm-3 , [ROH] is the total
alcohol concentration in units of mol dm , and n is the solvate number in solution (see
ref. 1). According to this equation, n is calculated from the slope of a plot of the
logarithm of the solubility, log [YC13 .nROH] , against log [ROH]. Thus the solubility of
YC1 3 can be calculated as a function of ROH concentration using the reported value~3of

n and K (see table below). The alcohol concentrations were varied from 1-5 mol dm .

EXPERIMENTAL VALUES:
Numerical data were not given, but results were presented graphically and in the form of
the equation

alcohol n -log K nature of the solid phase

methanol; CH4O; [67-56-1] 1 1.40 YC1 3·3CH
3

OH
2 1.80

ethanol; C2H6O; [64-17-5] 2 2.67 YC13·2C2H5OH
3 3.17

I-propanol; C
3
H

8
O; [71-23-8] 1 1.65 YC13 ·3C3H

7
OH

2 2.00

For the systems, two values of nand K are reported, and the overall solubility of
YC13 is obtained by using the values for n-K in eq. [1] which give the greater solubility.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
Solvent mixtures of known alcohol concentra­
tion were saturated with anhydrous YC13 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

SOURCE AND PURITY OF MATERIALS:
Source and purity of YCl not specified.
Anhydrous YC1

3
prepared ~y method described

in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary points of each series of experi­
ments (method not specified). ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 1 K

REFERENCES:
1. Golub, A.M.; Golovorushkin, V. I. Zh.

Neo~g. Khlm. 1968, 13, 3194.
2. Spedding, F.H.; Doan, A. H. J. Am. Chern.

Soc. 1952, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). Etectll.oche.mL6tJty

06 Me:ta.t6 il1 NOI1Clqueou.6 Soiut.<.olU.
Khimiya Press. Moscow. 1974. p 440.
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COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) Diethylamine; C4HllN;
C

4
HllN; [109-89-7]

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. ~f.

TIL. 11 V.6e6. Konn. po TeoIL. RiU>,tvoILov
1971, 200-6.

PREPARED BY:

T. Uioduski

o
The solubility of YC13 in diethylamine, (C2HS)2NH, at 2S C was reported to be

1. 2 mass %

The corresponding value recalculated by the compiler is

-1
0.062 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. On the basis of previous
papers by the author, it seems that reaction
mixtures were thermostated for several days,
and that Y was determined by complexometric
titration in the presence of xylenol orange
indicator. For the solid phase, the ratio
Y:Cl:amine was found to be 1:2.9:2.6.

SOURCE AND PURITY OF MATERIALS:

Nothing specified. Presumably, the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, U. D.; Carter, C. P.
J. InoILg. Nucl. Chern. 1962, 24, 387.



COMPONENTS:

(1) Yttrium chloride; YC1 1 ;
[10361-92-9]

(2) l-Propanamine (propylamine);
C3H

9
N; [107-10-8]

VARIABLES:

One temperature: T/K = 295

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

TIL. II V.6e.6. Kon6. po Te.olL. RLu.:tVOlLOV
1971, 200-6.

PREPARED BY:

T. Mioduski

39

15.0 mass %

The corresponding molality calculated by the compiler is

0.904 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. On the basis of
previous papers by the author, it seems that
reaction mixtures were thermostated for
several days, and that Y was determined by
complexometric titration in the presence of
xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the anhydrous
chloride was prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M. D.; Carter, C. P.

J. InolLg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) 2-Propanamine (isopropy1amine);
C3H9N; [75-31-0]

VARIABLES:

One temperature: TIK = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. U.

TIL. II V~U. Kon6. po Te.oIL. RIU.tVOILOV
1971, 200-6.

PREPARED BY:

T. Uioduski

The solubility of YC13 in (CH3)2CHNH2 at 250C was reported to be

14.1 mass %

The corresponding molality calculated by the compiler is

0.84 mol kg- 1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. On the basis of previous
papers by the author, it seems that reaction
mixtures were thermostated for several days,
and that Y was determined by comp1exometric
titration in the presence of xy1eno1 orange
indicator.

SOURCE AND PURITY OF MATERIALS:

Nothing specified. Presumably, the anhydrous
chloride was prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter, C. P.
J. Ino~. Nuct. Chern. 1962, 24, 387.



COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) 2-Propen-l-amine (allylamine);
C3H7N; [107-11-9]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

Tit. II V.6eA. Kon6. po TeM. Rcutvoltov
1971, 200-6.

PREPARED BY:

T. Uioduski

41

The solubility of YC1
3

in H2C=CHCH2NH2 at 2S oC was reported to be

3S.6 mass %

The corresponding molality calculated by the compiler is

-12.83 mol kg

a
In the original paper, only the formula C3HSNH2 is given, but on the compiler's
request the author kindly specified the solvent name.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. On the basis of previous
works by the author, it appears that solute­
solvent mixtures were equilibrated iso­
thermally for several days and that Y was
determined by complexometric titration using
xylenol orange indicator.

SOURCE AND PURITY OF MATERIALS:

Nothine specified. Presumably anhydrous
YC1 3 was prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, U. D.; Carter, C. P.
J. Inoltg. Nuc..t. Chem. 1962, 24, 387.
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COMPONENTS:

(1) Yttrium chloride; YC13;
[10361-92-9]

(2) l-Butanamine (n-butylamine);
C4Hn N; [109-73-9]

VARIABLES:

One temperature: T/K ~ 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. H.

Til.. II V.6U. Kon6. po Teoll.. RiL6tvO!l.ov
1971, 200-6.

PREPARED BY:

T. Mioduski

21.1 mass %

The corresponding molality calculated by the compiler is

1. 37 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified. On the basis of previous
papers by the author, it seems that reaction
mixtures were thermostated for several days,
and that Y was determined by complexometric
titration in the presence of xylenol orange
indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the anhy­
drous chloride was prepared by the method
of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, H. D.; Carter, C. P.
J. Inoll.g. ~!LLc..e. Chern. 1962, 24, 387.



COMPONENTS:

(l~ Yttrium chloride; YC13;
[10361-92-9)

(2) 2-Butanamine (sec-butylamine);
C4HllN; [13952-84-6)

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. U.

Tll. II V.6U. Kon6. po Te.Oll. RlUtvOJtov
1971, 200-6

PREPARED BY:

T. Uioduski

43

11. 3 mass %

The corresponding molality calculated by the compiler is

-1
0.652 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified. On the basis of previous
papers by the author, it seems that reaction
mixtures were thermostated for several days,
and that Y was determined by complexometric
titration in the presence of xylenol orange
indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

L Taylor, U. D.; Carter, C. P.
J. InOJtg. ~uct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Yttrium chloride; YCI3 ;
[10361-92-9 )

(2) Di-isobutylamine; CaH
I9

N;
[110-96-3)

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Yttrium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

TIL. II. V.6U. KOYln. po TealL. Ra..6tvolLOV
1971, 200-6.

PREPARED BY:

T. lUoduski

0.6 mass %.

The corresponding molality calculated by the compiler is

0.03 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified. On the basis of previous
papers by the author, it seems ~hat reaction
mixtures were thermostated for several days,
and that Y was determined by complexometric
titration in the presence of xylenol orange
indicator.

SOURCE AND PURITY OF MATERIALS;
Nothing specified. Presumably, the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter, C. P.
J. IYlOlLg. Nuc£. Chern. 1962, 24, 307.



COMPONENTS:

(1) Yttrium bromide; YBr3;
[13469-98-2]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Yttrium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

TJL. 11 V~e6. Kon6. po TeM. ReutvOJLOV
1971, 200-6.

PREPARED BY:

T. Mioduski

45

1. 2 mass %

The corresponding molality calculated by the compiler is

-1
0.037 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Nothing specified. On the basis of previous
papers by the author, it seems that reaction
mixtures were thermostated for several days,
and that Y was determined by comp1exometric
titration in the presence of xy1eno1 orange
indicator.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably the
anhydrous bromide was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M. D.; Carter, C. P.
J. InMg. IfueL Chem. 1962, 24, 387.



46 Yttrium Bromide

COMPONENTS:

(1) Yttrium bromide; YBr 3; [13469-9S-2]

(2) Tetrahydrofuran; C4H
S

O; [109-99-9]

VARIABLES:

Room temperat ure : TIK about 294-296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Rossmanith, K.

Mon~h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

The solubility of YBr
3

in tetrahydrofuran at 21-230 C was reported to be

0.16 gilOO ml solution

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method employed. The solution
was equilibrated in an extractor for 60-80
hours at room temperature. yttrium was
determined by the oxalate method and by
titration with EDTA using Xylenol Orange
indicator. For the solid phase analysis, the
solvent was determined by difference.

Anhydrous substances were handled in a dry
box through which was passed a current of
dry and CO2-free nitrogen.

SOURCE AND PURITY OF MATERIALS:
Sources and purities not specified. YBr,
prepared by reaction of the oxide at hign
temperatures with an excess of NH4Br fol­
lowed by heating the product in a current
of dry nitrogen, and then in vacuum to
remove unreacted NH4Br.

Tetrahydrofuran was distilled from LiAIH4 •

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



COMPONENTS:

Yttrium Bromide

ORIGINAL MEASUREMENTS:

47

(1) Yttrium bromide; YBr3;
[13469-98-2]

(2) l,4-Dioxane (p-dioxane);
C4H802; [123-91-1]

VARIABLES:

One temperature: T/K = 298

EXPERIMENTAL VALUES:

Kirmse, E. M.; Zwietasch, K. J.; Tirschmann,
J.; Oe lsner, L.; Niedergessaess, U.
Z. Chern. 1968, 8, 472-3 '

Kirmse, E. M. Til. II V4U. Kon6. po
Teall. RMtvOltov 1971, 200-6.

PREPARED BY:

T. Hioduski

The solUbility of YBr3 in l,4-dioxane at 2SoC was reported to be

1.6 mass %

The corresponding molality calculated by the compiler is

0.049 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isothermally
agitated at 2S oC or/and at room temperature
(the difference found in the solubility was
Within the limits of experimental error).
Y was determined by complexometric titration.
No other information given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous bromide was obtained by
the method of Taylor and Carter (1).
No other details given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

L Taylor, ~!. D.; Carter, C. P.
J. Inollg. Nuct. Chern. 1962, 24, 387.



48 Yttrium Iodide

COMPONENTS:

(1) Yttrium iodide; Y1 3 ;
[13470-38-71

(2) Tetrahydrofuran; C4H80; [109-99-91

VARIABLES:

One temperature: T/K = 293

ORIGINAL MEASUREMENTS:

Kachkimbaeva, S. A.; Chalova, E. P.;
Bleshinskii, S. V.

Khim. Komplek6. Soedin. Redk.
Sop~tvuy~hchikh Elem. 1970, 122-6.

PREPARED BY:

T. Hioduski

EXPERIMENTAL VALUES:

The solubility of Y1 3 in tetrahydrofuran at 200 C was reported to be

1.53 g dm-3 (3.26 x 10-3 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were equilibrat­
ed isothermally by agitation. The phases
separated by decantation and in some cases
by centrifuging. Y determined by the
oxalate method. I determined by titration
with an AgN0

3
solution (the Volhard method).

SOURCE AND PURITY OF MATERIALS:
Y1, prepared from "c.p." grade 12 and excess
po~dered metal (Y-O-Sort) by heating in an
ampule to 1200oC. Y13 sublimated from the
hot to the cold part of the ampoule. The
product was analysed for Y and I (results
not given).

"C.p." grade tetrahydrofuran, b.p.=65.6°c,
dried with NaOH and distilled from
metallic sodium.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



COMPONENTS:

lanthanum Fluoride

ORIGINAL MEASUREMENTS:
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(1) Lanthanum fluoride; LaP3;
[13709-38-1]

(2) Bis-(2-ethylhexyl)phosphoric acid;
C16H 3504P; [298-07-7]

(3) Petroleum ether

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse, E. M.

W-W". He6te, Paed. llUlt. Koethe.n
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in 1 m solution of di(2-ethylhexl)phosphoric acid in
petroleum ether at room temperature was reported to be

0.02 mass %

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was found
to be about 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temp for 100 hours. Samples of satd
solution for analyses were obtaine by decanta
tion or by centrifuging. 5-10 g of saturated
solution were heated with about 10 cm3 of
10 % KOH solution to obtain quantitative
separation of solid La(OH)3 and a basic F­
solution. The La(OH)3 was filtered, washed
and dissolved with HCl. La was determined
by complexometric titration using a potentio­
metric method (1). The fluoride content of
the basic filtrate was determined photo­
metrically using Al-Eriochrome cyanine color
lake (2).

SOURCE AND PURITY OF MATERIALS;

La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The other components were purified and
dried by standard methods.

ESTIMATED ERROR:

Nothing speCified.

REFERENCES:

1. Schilbach, U.; Kirmse, E. M. Z. Chern.
1974, 14, 484.

2. Schilbach, U.; Hetl!:e, 1.; Kirmse, E. r<.
Chemia AnaJ.~yczna 1975, 20, 33.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1)

(2) Halongenated organic solvents

VARIABLES:
Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V~~e4t~On6e~nz. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:
T. Mioduski and M. Salomon

solvent

1-(ch1oromethoxy)propane;

l-(chloromethoxy)butane;

1-(ch1oromethoxy)pentane;

l-(bromomethoxy)butane;

l-(bromomethoxy)pentane;

LaF
3

solubilitya solid phase

-1
La:F:so1vent

mass % mol kg ratio

C4H9C10; [3587-57-3) 0.026 -3 1:2.70:0.521.33x10

C5Hn ClO; [2351-69-1) 0.045 -3
2.30x123 b

0.05 2.6xlO

C6H13ClO; [19416-65-0) 0.022 -3 1:2.41:0.401.12x10

C5Hn BrO; [59375-51-8) 0.053 -3 1:3.19:0.402.71xlO

C6H13BrO; 0.055 2.81xlO-3 1:2.43:0.22

Nonafluoro-l-butanesulfony1
fluoride; 0.060 -33.06x10 1:3.12:0.12

heptadecaf1uoro-1-octanesu1fonyl
fluoride; CSF1802S; [307-35-7)

~olalities calculated by the compilers.

bLa:F:ether:H20 ratio reported as 1:2.96:0.23:0.54

AUXILIARY INFORMATION

0.011 -45.62x10 1:2.90:0.06

METHOD/APPARATUS/PROCEDURE:

Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared as
in (1). In spite of drying the fluoride by
two methods at 573 K, the La:F:H20 ratio was
1:3.01:0.20.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M. W~~. Henze, Paed. In6z.

KOeZhen }978, 2, 85.



COMPONENTS:
(1) Lanthanum fluoride; LaF3;

[13709-38-1]

(2) Benzene; C
6
H

6
; [71-43-2]

(3) Substituted benzenes

VARIABLES:

Room temperature

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V~4ent~0n6ch4i6t. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon
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EXPERIMENTAL VALUES:
The solubi!sty of LaF3 was determined in three substituted benzene solvents containing
0.5 mol dm benzene.

solvent (component 3)

1,3-dinitrobenzene;

l-fluoro-2,4-dinitrobenzene;

l-chloro-2,4-dinitrobenzene;

C6H4N204 ;

C6H3FN204 ;

C6H3ClN204 ;

[99-65-0]

[70-34-8]

[97-00-7]

solubilitya
solid phase

LaF
3 La:F:solvent

-1mass % mol kg ratio

0.026 1.33 x 10-3 1:2.89:0.16

0.011 5.62 x 10-4 1:3.02:0.20

0.015 7.66 x 10-4 1:3.05:0.17

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared as
in (1). In spite of drying the fluoride by
two methods at 573 K, the La:F:H20 ratio
was 1:3.01:0.20.

No other information available.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Kirmse, E. M. W~~. He6te, Paed. In6t.

Koethen 1978, 2, 85.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3 ;
[13709-38-1]

(2) Benzenamine (aniline); C6H7N;
[62-53-3]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.' U.

W~~. He6~e, Paed.. I~~. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in aniline at room temperature was reported as

0.03 mass %.

The corresponding molality calculated by the compiler is

-3 -11.5 x 10 mol kg

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg of LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCI. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:

La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

REFERENCES:
1. Schilbach, U.; Kirmse, E. M. Z. Chern.

1974, 14, 484.

2. Schilbach, u.; Hetze, 1.; Kirmse, E. M.
Chem~ Anaii~yczna 1975, 20, 33.



COMPONENTS:

(1) Lanthanum fluoride; LaF3:
[13709-38-1)

(2) Hethano1; CH
4
0; [67-56-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. l!.

Wi64. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Nioduski
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The solvent was purified and dried by
standard methods.

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 310·C for 120 hours.

The solubility of LaF
3

in methanol was reported to be

0.02 mass %

The corresponding molality calculated by the compiler is

1.0 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P4010 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg of LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
Obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
With HCI. La was determined several times
by complexometric titration using a potentio I"::'==:":":":-:::~-:::'::":'~--------------i
metric method (1). The fluoride content of ESTIMATED ERROR:
the basic filtrate was determined photo- Soly: results for which reI error exceeded
metrically using AI-Eriochrome cyanine color 50% were rejected. The reported value
lake (2). is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. SchUbach, U.; Kirmse, E. U. Z. Chern.

1971" 14, l:84.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. 1'.
Chemia Ana!~Jezna 1975, 7.0, 33.

KTl\-J".
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COMPONENTS:
(1) Lanthanum fluoride; LaF3;

[13709-38-1]

(2) Urea; CH4N20; [57-13-6]

(3) Uethanol; CH40; [67-56-1]

VARIABLES:

Room temperature: T/K • 291-295

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E. 11.

w.u..6. He.6:te., Pae.d. In.6:t. Koe-the.n
1978, 2, 85-90.

PREPARED BY:

T. Y.ioduski

The solubility of LaF3 in methanol saturated with urea at room temperature
was reported to be

1.7 x 10-2 mass %

The urea content was not given.

The solid phase was dried in a desiccator over P40l0 and its La:~ ratio was
found to be about 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated at
room temp (18-220 c) for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated w~th

about 10 cm3 of 20 % KOH solution for 3 hours
to obtaine quantitative separation of solid
La(OH)3 and a basic F- solution. The La(OH)3
was filtered, washed and dissolved with HCI.
La was determined several times by complexo­
metric titration using a potentiometric
method (1). The fluoride content of the
basic filtrate was determined photometrically
using AI-Eriochrome cyanine color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The other components were purified and dried
by standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. Schilbach, U.; Kirmse, E. M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E. Yo.
che.mia. AnalLtyczna. 1975, 20, 33.



COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse. E. U.

W~~. He6te, Paed. In6t. Koethen
1978. 2, 85-90.

PREPARED BY:

T. ~:ioduski
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The solubility of LaF3 in ethanol was reported to be

0.03 mass %

The corresponding molality calculated by th~ compiler is

1.5 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

ISothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOR solution for
1-3 hours to obtain· quantitative separation
of solid La(OR)3 and a basic F- solution.
La(OR)3 was filtered, washed and dissolved
with RCI. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
Content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (2).

k:=--- __

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in RCl and the fluoride precipitat­
ed with HF. The ppt (LaF1.0.5R20) was dehy­
drated by washing with acetone followed by
drying at 310°C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which rel error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:
1. Schilbach, U.; Kirmse. E. Y-. Z. Chern.

I 1974, 14, 484.

2. SchUbach, U.; Hetze, 1.; Kirmse, E. ~:.

Chem.<.a. AnaLi;tyc.zna. 1975, 20, 33.
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COMPONENTS:

(1) Lenthan~m fluoride; LaF3 ;
[13709-38-1]

(2) Urea; CH4N20; [57-13-6]

(3) Ethanol; C2H60; [67-17-5]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. ~~.

Wih~, He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in ethanol saturated with urea at room temperature was
reported to be

-35 x 10 mass %.

The urea content was not given.

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be about 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 g of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH~3 was filtered, washed and dissolved
with HCI. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3100 C for 120 hours.

The other components were purified and dried
by standard methods.

ESTIMATED ERROR:
Soly: results for which rel error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:
1. Schllbach, U.; Kirmse, E. 11. Z. Chern.

1974, 14, 484.

2. Schllbach, U.; Hetze, 1.; Kirmse, E. U.
Chemia Analityczna 1975, 20, 33.



COMPONENTS:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

57

(1) Lanthanum fluoride; LaF3:
[13709-38-1]

(2) 1.2-Ethanediol (ethylene glycol);
C2H602; [107-21-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse. E. M.

W.i.1>~. He.6te.. Pa.e.d. rYL6t. Koe.the.n
1978. 2, 85-90.

PREPARED BY:

or. Hioduski

The solubility of LaF3 in ethylene glycol at room temperature was reported to be

0.02 mass %

The corresponding molality calculated by the compiler is

-3 -11.0 x 10 mol kg

The solid phase was dried in a desiccator over P40l0 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METROD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOR solution for
1-3 hours to obtain quantitative separation
of solid La(OR)3 and a basic F- solution.
La(OR)3 was filtered. washed and dissolved
with HCI. La was determined several times
by complexometric titration using a
potentiometbic method (1). The fluoride
Content of the basic filtrate was determined
photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. SchUbach. U.; Kirmse. E. n. Z. Chern.

1974. 14, 484.

2. Schilbach, U.; Hetze. I.; Kirmse. E. I!.
Ch~ AnalLtyczYLa. 1975, 20, 33.



58

COMPONENTS:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) 2-~~thyl-l-propanol (isobutanol);
C4H100j [78-83-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse. E. M.

w.u.~. l:Ie6te, Pa.ed. rn6t. Koethen
1978. 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in isobutanol at room temperature was reported to be

0.03 mass %

The corresponding molality calculated by the compiler is

-3 -11.5 x 10 mol kg

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was found
to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg of LaF3 and
10-20 cm3 of solvent mechanically agitated at
room temp for 50 hours. Samples of saturated
solution for analyses were obtained by
decantation. 5-10 g of saturated solution
were heated with about 10 cm3 of 10 % KOH
solution for 3 hours to obtain quantitative
separation of solid La(OH)3 and a basic F­
solution. La was determined several times by
complexometric titration using a potentio­
metric method (1). The fluoride content of
the basic filtrate was determined photo­
metrically using Al-Eriochrome cyanine color
lake (2).

The reported solubility is the mean of at
least two determinations.

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted with HF. The ppt (LaF3.0.5H20) was de­
hydrated by washing with acetone followed
by drying at 3l0oC for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. SchUbach. U.; Kirmse, E. !~. Z. Chern.

1974, 14, [.84.

2. Schilbach. U.; Hetze. I.; Kirmse. E. M.
Chemia. Ana.tLtyczna. 1975. 20, 33.



COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) 2-Butanol; C4H100; [78-92-2]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

CiJ.u..6. He6te, Pa.ed. Ilt6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Hioduski
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The solubility of LaF3 in 2-butanol at room temperature was reported to be

0.02 mass %

The corresponding molality calculated by the compiler is

1.0 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OR)3 was filtered, washed and dissolved
with Hel. La determined several times by
complexometric titration using a potentio­
metric method (2). The fluoride content of
the basic filtrate was determined photo­
metrically using Al-Eriochrome cyanine color
lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.SH20) was de­
hydrated by washing with acetone followed by
drying at 3l0oe for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which rel error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. Schilbach, U.; Kirmse, E. H. Z. Chem.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E. M.
Chemia Analityczna. 1975, 20, 33.
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COMPONENTS:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) 2-Uethyl-2-butanol (t-pentanol);
C5H

12
0; [75-85-4]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse, E. U.

W~~, He6te, Paed. In6t. roethen
1978, 2, 85-90.

PREPARED BY:

T. Uioduski

The solubility of LaF3 in t-pentanol at room temperature was reported to be

0.025 mass %

The corresponding molality calculated by the compiler is

1.3 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was found
to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCI. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was dtermined
photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF ~~TERIALS:

La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was de­
hydrated by washing with acetone followed
by drying at 3l0oC for 120 hours.

The solvent was purified and dried by
standard methods.

ESTI~TED ERROR:Soly: results for which reI error exceeded
50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:
1. SchUbach, U.; Kirmse, E. U. Z. Chem.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. H.
ChemLa Analltyczna 1975, 20, 33.



COMPONENTS:
(1) Lanthanum fluoride; LaF3;

[13709-38-1]

(2) Alkyl ethers

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

lanthanum Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

Vi6~~OnhchAi6t. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon

61

solvent

l,Z-dimethoxyethane;

1-ethoxy-Z-methoxyethane;

1-methoxy-Z-methy1propane;

1-methoxybutane;

1-methoxypentane

1-methoxyheptane;

1-methoxyoctane;

1-methoxydecane;

LaF3 solubilitya solid phase
-1 La:F:so1venmass % mol kg ratio

C4H1002 ; [110-71-4] 0.017 -4 1:2.82:0.318.68x10

C5H1202; [5137-45-1] 0.005 -4 1:2.87:0.262.6x10

C5H1ZO; [625-44-5] O.OOZ -4 1:2.97:0.361.0xlO

C5H1ZO; [628-28-4] 0.003 -4 b1.5x10

C6H14O; [628-80-8] 0.005 -4 1:3.20:0.33Z.6x10

C8H18O; [629-32-3] 0.004 -4 1:2.88:0.22Z.Ox10

C9H20O; [929-56-6] 0.003 -41.5x10 c

C11HZ4O; [7289-5Z-3] 0.020 -3 1:Z.98:0.111.0Zx10

~ola1ities calculated by the compilers.

b
La:F:ether:HZO ratio reported as 1:2.87:0.20:0.58

~a:F:ether:HzO ratio reported as 1:2.99:0.18:0.5Z

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 573 K, the La:F:HZO
ratio was 1:3.01:0.20.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E. M. Wi6~. He6te, Paed. Inht.

Koethen 1978, 2, 85.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

(Z)
W~~. He6te, Paed. In6t. Koethen

Ethyl acetate (acetic acid ethyl ester)' 1978, 2, 8S-90.
C4H80Z; [141-78-6]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

PREPARED BY:

T. Uioduski

The solubility of LaF3 in ethyl acetate at room temperature was reported to be

0.01 mass %

The corresponding molality calculated by the compiler is

-4 -1S x 10 mol kp;

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal meth~d. About 100 mg LaF3 and
10-ZO cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (Z). ,

SOURCE AND PURITY OF MATERIALS:

LaZ03 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.SHZO) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for lZO hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

SO% were rejected. The reported value
is a mean of at least two detns.

Temo: nothing specified.
REFERENCES:
1. Schilbach, U.; Kirmse, E. M. Z. Chern.

1971l, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E. M.
Chemia AnafLtyc.zna 1975, 20, 33.



COMPONENTS:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

63

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Tributyl phosphate; C12H2704P;
[126-73-8]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse. E. U.

W~~. Ue6te, Paed.. In6t. Koethen
1978. 2, 85-90.

PREPARED BY',

T. Uioduski

The solubility of LaF3 in tributyl phosphate at room temperature was
reported to be

0.03 mass %

The corresponding molality calculated by the compiler is

1.5 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
l0-2n c~~ of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
With about 10 cm3 of 10 % KOH solution for
1-3 hours to obtaine quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
Content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which rel error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. SchUbach. U.; Kirmse. E. M. Z. Chem.

1974. 14, 484.

2. Schilbach. U.; Hetze. 1.; Kirmse. E. M.
Ch~ Anatitycznd 1975. 20, 33.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Dimethylsulfoxide;
C2H60S; [67-68-5]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

W~4. Hen~e, Paed. In6~. Koet~en

1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in dimethylsulfoxide at room temperature was reported to be

0.03 mass %

The corresponding molality calculated by the compiler is

1.5 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 310°C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:

1. Schl1bach, U.; Kirmse, E. M. Z. Chern.
1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E. M.
Chemla Ana!~yczna 1975, 20, 33.



Lanthanum Fluoride 65

COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) 2-Aminoethanol (ethanolamine);
C2H7NO; [141-43-5]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

W-W.6. fle6,te, Piled. In6,t. Koe:then
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in ethanolamine at room temperature was reported to be

0.03 mass %

The corresponding molality calculated by the compiler is

1.5 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P4010 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were hearted
With about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
With HGI. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
Content of the basic filtrate was determined
photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:, ,
L8203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for 120 hours.

ESTIMATED ERROR:
Soly: results for which re1 error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:

1. SchUbach, U.; Kirmse, E. M. Z. Chern.
1974, 14, 484.

2. SchUbach, U.; Hetze, 1.; Kirmse, E. M.
Chemia Ana£i.tyczna 1975, 20, 33.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Triethylamine;
C6H1SN; [121-44-8]

VARIABLES:

Room temperature: T/K about 298

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

W~4. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in triethylamine at room temperature was
reported to be

0.01 mass %

The corresponding molality calculated by the compiler is

5 10-4 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg of LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature (about 250 C) for 100 h
Samples of saturated solution for analyses
were obtained by decantation or by centri­
fuging. 5-10 g of saturated solution were
heated with about 10 cm3 of 10 % KOH sIn fOI
3-5 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
The La(OH)3 was filtered, washed and
dissolved in HCI. La was determined severul
times by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic til trate was determiOl'll

photometrically using AI-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which rel error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:
1. SchUbach, U.; Kirmse, E. M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. M.
Chemia An~Jczna 1975, 20, 33.



COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) 2-Propanamine;
C3H9N; {75-3l-0]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

W~~. Ue6te, Paec. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Uioduski
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The solubility of LaF3 in isopropylamine at room temperature was
reported to be

0.02 mass %

The corresponding molality calculated bv the compiler is

1.0 x 10-3 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
With about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
With HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
Content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:- ~:,

La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed
by drying at 3l0·C for 120 -hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.

REFERENCES:

1. Schilbach, U.; Kirmse, E. M. 7. Chern.
1974, 14, 48/••

2. Schilbach, U.; Hetze, I.; Kirmse, E. ~.

Chemia Analityczna 1975, 20, 33.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Di-isobutylamine; C8H19N;
(110-96-3]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. ll.

W~~. He6te, Paed. ln6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in di-isobutylamine at room temperature was
reported to be

0.015 mass %

The corresponding molality calculated by the compiler is

7.7 x 10-4 mol kg- l

The solid phase was dried in a desiccator over P40l0 and its La:F ratio
was found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated with
about 10 cm3 of 10 % KOH solution for 1-3
hours to obtain quantitative separation of
solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometrically using Al-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS;
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.5H20) was dehy­
drated by washing with acetone followed by
drying at 3l0·C for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

50% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES;
1. Schilbach, U.; Kirmse, E. M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E. U.
Ch~ Anal-ityezna 1975, 20, 33.



COMPONENTS:
(1) Lanthanide fluoride; LaF3;

[13709-38-1]

(2) Pyridine; C5H
5

N; [110-86-1)

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.; Jordan, M.
Z. Chern. 1977, 17,75-6.
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VARIABLES:
Temperature not specified: presumably
room temperature.

EXPERIMENTAL VALUES:

PREPARED BY:

T. Mioduski

The solubility of LaF3 in pyridine was reported to be

4 x 10-2 mass %

The corresponding value in molal units calculated by the compiler is

2 x 10-3 mol kg- 1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. A sample of saturated
solution was evaporated to dryness, and
ab~ut 30 mg of LaF3 heated with about 10
cm of 10 % KOH solution for 1 hour to ob­
tain quantitative separation of the precipi­
tated La(OH)3 and the fluoride solution.
The precipitate was filtered, washed and
dissolved in dil HCl. La was determined by
complexometric titration with potentiometric
end-point detection. The fluoride content
of the filtrate was determined photometric­
ally using Al-Eriochrome cyanine color lake.

SOURCE AND PURITY OF MATERIALS;
Technical grade LaF3 (VEB Fluowerke Dohna)
contained 3.5 % Pr6011 and 14.5 % NdZ03 •

The salt (LaF3.0.5H20) was dehydrated by
washing with acetone and drying at
300°C (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Karpenko, L. I.; Fadeeva, L.A.;

Shevchenko, L. D. Zh. Anal. Khim.
1975, 30, 1330.
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COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Pyridine; CSHSN; [110-86-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse. E. H.

(~.w.6. He6.te, Paed. ! YL6.t. Koe.thert
1978, 2, 8S-90.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in pyridine at room temperature was reported to be

0.03S mass %

The corresponding molality calculated by the compiler is

-3 -11.8 x 10 mol kg

The solid phase was dried in a desiccator over P40 l0 and its La:F ratio was
found to be very close to 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
S-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCl. La was determined several times
by complexometric titration using a
potentiometric method (1). The fluoride
content of the basic filtrate was determined
photometr~cal1y using A1-Eriochrome cyanine
color lake (2).

SOURCE AND PURITY OF MATERIALS:

La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat
ed with HF. The ppt (LaF3.0.SH20) was dehy­
drated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The solvent was purified and dried by
standard methods.

ESTIMATED ERROR:
Soly: results for which reI error exceeded

SO% were rejected. The reported value
is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
1. SchUbach, U.; Kirmse, E. M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. H.
Chern..i.a. Arta.-UtYC.ZM 19 7S , 20, 33.



COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Urea; CH4N20; [S 7-13-6]

(3) Pyridine; CSHSN; [110-86-1]

VARIABLES:

Room temperature : T/K = 291-294

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

'~-L6-6. /Ie6te, Pa.ed. 1n6t. Koethen
1978, 2, 8S-90.

PREPARED BY:

T. l'ioduski
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The solubility of LaF3 at room temperature in pyridine saturated with urea was
reported to be

-21.2 x 10 mass %

The urea content was not given.

The solid phase was dried in a desiccator over P40l0 and its La:F ratio was
found to be about 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg of LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature (lB-220 C) for 100 hours.
Samples of saturated solution for analyses
were obtained by decantation or by centri­
fuging. 5-10 g of saturated solution were
heated with about 10 cm3 of 10 % KOH to
obtaine quantitative separation of solid
La(OH)3 and a basic F- solution. The solid
La(OH)3 was filtered, washed and dissolved
with HC1. La was determined several times
by complexometric titration using a
potentiometric method.(l).

The reported solubility is the mean of at
least two determinations.

SOURCE AND PURITY OF MATERIALS:
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3.0.SH20) was dehy­
drated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The other components were purified and dried
by standard methods.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Schilbach, U.; Kirmse, E. M. Z. Chern.
1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. M.
Chemia. AnatLtyczna. 1975, 20, 33.



72 Lanthanum Fluoride

COMPONENTS:
(1) Lanthanum fluoride; LaF3;

[13709-38-] ]

(2) Acidic nitrosyl fluoride; NOF.3HF;
[14947-17-2]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Galkin, N. P.; Shishkov, Yu. D.
Khomy akov, V. 1.
Radiokhlmiya 1978, 20, 136-41;
Soviet Radioc.hem. (Eltg£'. TMIt6L)
1978, 20, 109-13.

PREPARED BY:

T. Mioduski

The solubility of LaF3 in acidic nitrosyl fluoride at room temperature was reported to be

0.05 mass %

The molality calculated by the compiler is

2.6 x 10-3 mol kg-l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solute­
solvent mixture was placed in a Teflon
vessel and mechanically agitated at room
temperature for 10 h. The reaction mixture
was allowed to settle for 24 h and the super­
natant saturated solution was analysed for
the La content. An aliquot was evaportated
to dryness under vacuum at 100-lSO·C, and
the dry residue dissolved and analysed (the
method of analysis not specified).

SOURCE AND PURITY OF MATERIALS:
LaF

3
was at least 99 % pure.

NOF.3HF prepared by saturation of liquid
HF with NOF, and was distilled twice at
9S·C before use. The melting point of
acidic nitrosyl fluoride was 3.8·C.

The solid phase is LaF3 as found by analyses
for F,N,HF and La. ~=~--------------------1

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

(1) Lanthanum fluoride; LaF3;
[13709-38-1]

(2) Urea; CH4N20; [57-13-6]

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

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E. U.

W~4. Hente, Paed. In6t. r.oethen
1978, 2, 85-90.

PREPARED BY:

T. Uioduski
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The other components were purified and dried
by standard methods.

SOURCE AND PURITY OF MATERIALS;
La203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed with HF. The ppt (LaF3·0.5H20) was de­
hydrated by washing with acetone followed
by drying at 3l0 0 C for 120 hours.

The solubility of LaF3 in 46% aqueous solution of urea at room temperature
was reported to be

9 x 10-3 mass %

The solid phase was dried in a desiccator over P4010 and its La:F ratio was
found to be about 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

ISothermal method. About 100 mg LaF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-3 hours to obtain quantitative separation
of solid La(OH)3 and a basic F- solution.
La(OH)3 was filtered, washed and dissolved
with HCI. La was determined several times
by complexometric titration using a potentio-I-::-:"::'::":'':'':::~-:-~~ -i
metric method (1). The fluoride content of ESTIMATED ERROR:
the basic filtrate was determined photo- Soly: results for which reI error exceeded
metrically using AI-Eriochrome cyanine color 50% were rejected. The reported value
lake (2). is a mean of at least two detns.

Temp: nothing specified.
REFERENCES:
L Schilbach, U.; Kirmse, E. U. Z. Chem.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E. U.
Chemia AnalLtyczna 1975, 20, 33.



74 Lanthanum Chloride

COMPONENTS:

(1) Lanthanum chloride; LaC1 3 ;
[10099-58-8)

(2) Hexachloro-l,3-butadiene; C4C16 ;
[87-68-3)

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.M.; Gudkova, V.I.

Zh. NeO!tg. KlUrn. 1968, 13, 3096-9; RlL6~, J.
Ino!tg. Chern. (Eng,{', T!tan~,{',) 1968, 13,

1596-8. -----

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

SOlubilitya nature of the

t/oC mass % mol -1 dig -3 n !p 20 soli1 phasekg cm nD

25 0.040 0.00163 1.681 0.0382 1. 5564 LaC1
3

·4H2O

50 0.042 0.00171 1.642 0.0305 1. 5554 LaC1
3

·4H2O

75 0.057 0.00233 1.614 0.0244 1.5547 LaC1
3

,2H2O

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Depending on temp,
equil was established after 12 d at 25°C,
10 d at 500C, and 7 d at 750C.

Chloride was detd by the Volhard method, and
lanthanum detd gravimetrically by precipita­
ting as the oxalate and igniting to the
oxide. Lanthanum was also detd by titration
with Trilon B with Xylene Orange indicator.

The composition of the solid phase was es­
tablished by chemical analysis, and confirm­
ed by X-ray analysis.

Samples of the solid phases were also studieo
thermographically after removal of excess
solvent by washing with absolute ethyl ether
which is claimed not to change the composi­
tion of hydrate.

Authors state that at 1l00C the equil solid
phase is the monohydrate, but no solubility
data are given. At 1200C partial hydrolysis
takes place with formation of LaOC1.

SOURCE AND PURITY OF MATERIALS:
LaCl,.7H

2
0 prepd by dissolving La20, in HCl,

evaporat~ng and cooling, and then r~crystal­

ized and dried in a desiccator. La20~, 99.9%
pure, contained oxide impurities of o~her

rare earth metals, Fe (0.01%), Ca (0.01-0.05
%), and Cu (0.01%). Analysis of the hepta­
hydrate gave the following (in mass % units):
La 37.42; Cl 28.67; H20 33.91.

Purified solvent (method no~Ospecified) had
the f~~lowing properties: d4 = 1.6807 g/ml,
and nD = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:



COMPONENTS:

(1) Lanthanum chloride; LaC11;
[10099-58-8]

(2) Methanol; CH40; [67-56-1]

(3) Benzene; C
6
H6 ; [71-43-2]

VARIABLES:

Concentration of CH
3

0H
T/K = 295

EXPERIMENTAL VALUES:

Initia1 Concn

Methanol

mol dm-3

1.0

1.5

2.0

3.0

3.5

4.0

lanthanum Chloride

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V.N.
Uk~. Khim. Zh. !977, 43, 1139-42;

U~. J. Chern. (Engl. T4an6l.1
1977, 43, 16-20.

PRJo:PARED 'BY:

T. Mioduski

LaC1
3

solubilitya

-3mol dm

0.00225

0.00580

0.01017

0.01600

0.02350

0.03155

0.04169

75

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
SOlvent mixtures of known alcohol concentra­
tion were saturated with anhydrous LaC13 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary experimental points (method not
spec! fi ed) •

....

SOURCE AND PURITY OF MATERIALS:
Source and purity of LaCl not specified.
Anhydrous LaC1

3
prepared ~y method described

in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ~ 1 K.

REFERENCES:
1. Golub, A.M.; Golovorushkin, V. I. Zh.

Neo~g. Khhm. 1968, 13, 3194.
2. Spedding, F.H.;-Doan, A.H. J. Am. Chern.

Soc. 1952, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). Electkoche~At~y

06 Metalh ~n NonaqueoUA Solut~On6.

Khimiya Press. Moscow, 1974. p 440 .



76 Lanthanum Chloride

COMPONENTS:

(1) Lanthanum chloride; LaC1 3;
[10099-58-8]

(2) Alcohols; ROH

(3) Benzene; C6H
6

; [71-43-2]

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V. N.
Ukn. Khim. Zh. 1977, 43, 1139-42;

Ukn. J. Chern. (Engt. Tnan6t.l
1977, 43, 16-20.

VARIABLES: PREPARED BY:

Concentration of ROH
T/K = 295

M. Salomon and T. Mioduski

the compilation for
form of the

K = fLaC13.nROH] /[ROH]n [1]

In this equation [LaC1
3

.nROH] is the SOl~~ility in units of mol dm- 3 , [ROH] is the total
alcohol concentration 1n units of mol dm ,and n is the solvate number in solution (see
ref. 1). According to this equation, n is calculated from the slope of a plot of the
logarithm of the solubility, log [LaC13.nROH] , against log [ROH] Thus the solubility of
LaCl, can be calculated as a function of ROH concentration using the reported valu~3 of
n ana K (see table below). The alcohol concentrations were varied from 1-5 mol dm .

EXPERIMENTAL VALUES:
Numerical data were given only for the LaC1

3
- CH

3
0H - C6H system (see

this system). The remaining data were presented graPhical~y and in the
equation

alcohol n -log K nature of the solid phase

methanol; CH 4O; [67-56-1] 2 2.58 LaC1
3

·CH
3

OH

ethanol; C
2

H6O; [64-17-5] 1 2.05 LaC1
3

·3C2H
5

OH
3 2.57

I-propanol; C3H8O; [ 71-23-8] 1 2.10 LaC1
3

·3C
3

H
7

OH
3 3.29

For those systems where two values of n and K are reported, the overal solubility of
LaCl, is obtained by using the values for n-K in eq. [1] which give the greater
soluDility .

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
Solvent mixtures of known alcohol concentra­
tion were saturated with anhydrous LaC1 3 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

SOURCE AND PURITY OF MATERIALS:
Source and purity of LaCl not specified.
Anhydrous LaC1

3
prepared ~y method described

1n (2).

C.p. grade organic solvents were purified
by "known" methods (3).

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary points of each series of experi­
ments (method not specified). ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 1 K

REFERENCES:
1. Golub, A.M.; Golovorushkin, V.I. Zh.

Neong. Khim. 1968, 1~, 3194.
2. Spedding, F.H:;-J)oan, A. H. J. Am. Chern.

Soc.. 1952, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). Ete c.tJr. 0c.h emi-!ltny

06 Metat-!> ~n NonaqueoU-!> Sot~On6.

Khimiya Press. Moscow. 1974. p 440.



Lanthanum Chloride 77

COMPONENTS:

(1) Lanthanum chloride; LaC13; [10099-58-8)

ORIGINAL MEASUREMENTS:

Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Hetv. Chim. Acta 1972, 55, 44-52.

(2) Methanol; CH40; [67-56-1) Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
des Lausanne. 1971.

VARIABLES: PREPARED BY:

T/K = 273.2, 298.2, 323.2 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility LaC1
3

/mol -1kg

t/oC a b

° --- 2.23

25 2.45 2.44

50 --- 2.98

aInitial solid was LaCl,.4CH,OH. Equilibrated solid phase analysed and found
to contain 4.0 moles methanOl per mole of salt.

bInitial solid was anhydrous LaC1
3

. Equilibrated solid phase not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures were La203 of at least 99.9% purity dissolved in
equilibrated for at least 4 days. Prolonged HCl to produce the heptahydrate. The adduct
operations were performed in a dry box. LaC13.4CH30H prepared by dissolving the hep-
Lanthanum determined by titration with tahydrate in a small excess of o-methyl-
(NH4)3H(EDTA) using a small amount of formate followed by distillation and crystal-
urotropine buffer and Xylenol Orange indica- lization from methanol. The anhydrous salt
tor. Chloride was determined by potentio- prepared by dehydration as described in (3).
metric titration with AgN03 solution. Com-
Position of the adduct LaC13.4CH30H confirm- Methanol was purified and dried by the Vogel
ed by lH NMR and x-ray diffraction. method.

REFERENCES:
1. Brunisholz, F.; Quinche,J. P.; Kalo, A. M.

Hetv. Chim. Acta 1964, 47, 14.
2. Platt, R. Ch.i.mla. 12.2£, 6, 62.
3. Taylor, M. D.; Carter, C. P. J. Ino~9.

Nuct. Chem. 1962, 24, 387 (see CO~~TS

at left).

Reference (3) was incorrectly cited in the
Source paper as: J. Ino/lfJ. NucL Chem. 1958,
7, 224 (this is the reference to a paper by
J. H. Freeman and M. L. Smith which describes
the preparation of anhydrous salts by treat­
ment with thionyl chloride). Reference (3)
was corrected by the compilers.

The reported solubilities are mean values of
2-4 determinations. .--:---------------------~

ESTIMATED ERROR:r----------------------J Soly: precision ±. 0.5% as in (1) (compilers).
COMMENTS AND/OR ADDITIONAL DATA:

Temp: precision probably at least ~ 0.05 K as
in (1) (compilers).

HIo-D



78

COMPONENTS:
(1) Lanthanum chloride; LaC13 ;

[10099-58-8]

(2) Ethanol; C2H60; [64-17-5]

VARIABLES:

Temperature

Lanthanum Chloride

ORIGINAL MEASUREMENTS:
King, F. E.

MlUteM Thu,u,.
University of Illinois. Urbana, IL. 1932. 1

PREPARED BY:

M. Salomon and T. Mioduski

density/g cm-3

exptl ava sOlubi~~ty of LaCI3a'~1
mol dm mol kg

EXPERIMENTAL VALUES:
g La203 in 10

t/Oc experimental

o 1.8753
o 1. 8297

10 2.0314
10 2.0547

15 2.1682
15 2.1017

20 2.8246
20 2.8337

25 2.7874
25 2.7534

25
c

2.9355
25

c
2.9252

30 2.7338
30 2.7384

40 2.8743
40 2.8707

40c 3.6374

50 4.4695
50 4.4747

cc satd sIn
aaverage

1.8525

2.0431

2.1350

2.8292

2.7704

2.9304

2.7361

2.8725

4.4721

1.0487

1.0774

1.1751
1.1747

1.1697
1.1689

1.1839
1.1835

1.1510
1.1509

1.1719
1.1718

1.4100
1.4102

1.1693

1.1837

1.1510

1.1719

1.4101

1.1372

1.2541

1.3106

1. 7367

1. 7006

1.7989

1.6796

1.7633

2.2328

2.7452

1.0844

1.1640

1.4782

1. 4544

1.5196

1.4593

1.5047

1.9468

a,b Calculated by compilers. b. From average values of mass La203 and satd sln densities.
c. Repeat analyses after lowering temp: compilers presume that after reaching 500 C, the

temp was lowered first to 400 c, then to 250 C. These points probably represent
"P pnuilibria.

AUXILIARY INFORMATION

~liiO~~~PA~a1J'oVPpRfefJJ'J1Pfd 250 cc stoppered !'~'8.~Ep~~!tptb'JhYsrp~cm.t~..I1WeS1.a203 by addn
bottles and mechanically agitated in a ther- of aq HC1, and evapn to the point of crystn.
mostat for at least 24h. Bottles were sealed Crystals dried in atm of dry HCl for 24 h at
by placing rubber tubing over the stopper and room temp fOllowed by slow heating in dry HCl
neck of each bottle. Slns allowed to settle until anhydr salt obtained. The salt was
for at least 12 h and duplicate 10 cc ali- stored in a vac desiccator over P205' The
quots removed with pipet previously rinsed salt was analysed for H20 by gravimetric
with the sln. Analyses performed by evapn of analysis (oxalate-oxide method), but results
ethanol, addn of water, and pptn of lanthanum not given: presumably little or no water
with oxalic acid. The oxalate was filtered found. Ethanol obtained from the stock room
and ignited to const mass as the oxide. Den- (i.e. source and purity unknown) was dried
sities measured with a pycnometer, but author with anhydr Na2S04.
states loss by evapn resulted in slightly low~ ~

values. Soly detns using single bottle by ESTIMATED ERROR:
(1) starting at OOC and raising the temp for Soly: precision no better than ± 5%
the next detn, and (2) by cooling the bottle (compilers)
to a lower temp for a second analysis. Salt
and ethanol added to the bottle as needed. Temp: precision ± 1 K.
The results of the second duplicate analysis ~~~~~--------------------------------~
(i.e. by cooling) resulted in higher soly REFERENCES:

1. Some Of the data from King's Thesis
values (see table). Several samples of the were published in graphical form by
solid were taken for analyses, but tempeJul-
~e not ~peci6ied. These samples were dried Hopkins, B. S.; QUill, L. L. P~oc. Nat!.

Acad. Sci. U.S.A. 1933, 19, 64.
in vac over P205' weighed, converted to the
oxalate and ign~ted to the oxide. Two
analyses gave 2.77 and 1. 39 molecules of
crystallization.



Lanthanum Chloride 79

COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8]

(2) Ethanol; C2H
6

0; [64-17-5]

ORIGINAL MEASUREMENTS:

Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Hetv. Chim. Acta~, 55, 44-52.

Pitteloud, M.N.
The6e. ~aculte des Sciences de l'Universite
des Lausanne. 1971.

VARIABLES:

T/K = 273.2, 298.2, 323.2

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

Solubility I -1LaC13 mol kg

t/OC a b

0 --- 1.14

25 1.26 1.34

50 --- 1.97

a. Initial solid was LaC13 .3C2H60. Equilibrated solid phase analysed and found
to contain 3.6 moles ethanol per mole of LaC13•

b. Initial solid was anhydrous LaC13 •
analysed.

The equilibrated solid phase was not

AUXILIARY INFORMATION

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed
by ~ method.

REFERENCES:
1. Brunisholz, F.; Quinche, J. P.; Kalo, A. M.

Hetv. Chim. Acta 1964, 47, 14.
2. Platt, R. C!UmiA. ~, 6, 62.
3. Taylor, M. D.; Carter, C. P. J. Ino/tg.

Nuc.t. Chem. 1962, 24, 387 (see COMMENTS
at left).

The reported solubilities are mean values of
2-4 determinations.

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures were La203 of at least 99.9% purity dissolved in
equilibrated for at least 4 days. Prolonged HCl to produce the heptahydrate. The adduct
operations were performed in a dry box. LaC13.3C2H60 prepared by dissolving the
Lanthanum determined by titration with hydrate in a small excess of o-ethylformate
(NH4)3H(EDTA) using a small amount of followed by distillation and crystallization
urotropine buffer and Xylenol Orange indica- from ethanol. The anhydrous salt was
tor. Chloride was determined by potentio- prepared by dehydration as described in (3).
metric titration with AgN03 solution. Com­
Position of the adduct LaC13.3C2H60 confirm­
ed by IH ~~ and x-ray diffraction.

Reference (3) was incorrectly cited in the
source paper as: J. Ino/tg. Nuc.t. Chem. 1958,
7, 224. (this is the reference to a paper by
J. H. Freeman and M. L. Smith which describes
the preparation of anhydrous salts by treat­
ment with thionyl chloride). Reference (3)
was corrected by the compilers.

ESTIMATED ERROR:
rC-O-MMEN--T-S-AND--I-O-R-AD-D-I-T-I-O-N-AL--DA-T-A-:------l Soly: precision ±. 0.5% as in (1) (compilers).

Temp: precision probably at least ±. 0.05 K as
in (1) (compilers).
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COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:
Temperature

EXPERIMENTAL VALUES:

Lanthanum Chloride

ORIGINAL MEASUREMENTS:

Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. Khlm. 1975, 20, 1479-83; RU6~. J.
InMg. Chern. (Eng£. TM.n6£') 1975, 20,
830-2.

PREPARED BY:
T. Mioduski and M. Salomon

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/OC g/lOO gb g/lOO g g/lOO g g/lOO g g/lOO g mol -lckg

20 40.05 40.23 39.82 40.23 40.08 1.134

30 44.30 44.25 44.18 44.21 44.23 1.252

40 48.70 48.73 48.99 48.66 48.69 1.378

50 56.42 56.38 56.59 56.61 56.50 1.599

60 71.25 71.14 71.14 71.36 71.23 2.016

aIt is not clearly stated whether the mixture is 96.8 mass % ethanol or 96.8 volume %
ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points in
the table obtained after 3 hours of equilibra
tion, and the remaining two data points ob­
tained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 93.9 - 94.5°C.

SOURCE AND PURITY OF MATERIALS:
LaC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The
crystals analysed for the metal by titrn with
Trilon B, and for Cl by the Volhard method.
Found (%) for La: 39.20, 39.39 (calcd 39.33).
Found (%) for Cl: 30.10, 30.08 (calcd 30.16).
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by distn. Ethanol concn detd re­
fractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8% (compilers).

Temp: nothing specified.

REFERENCES:



Lanthanum Chloride 81

COMPONENTS:

(1) Lanthanum chloride; LaC13 ;
[10099-58-8 ]

(2) l,2-Ethanediol (ethylene glycol);
C2H602; [107-21-1]

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:

Racster, L.V.
Ma.6teM Thu,,u,.
University of Illinois. Urbana, IL. ~.1

PREPARED BY:

M. Salamon and T. Mioduski

EXPERIMENTAL VALUES:
density/g -3 solubility of LaCl a,bg La 203 in 10 cc of satd sIn cm

3
t/GC a exptl a -3 -1experimental average av mol dm mol kg

10 1. 92 75 1.8843 1. 3580 1.1567 0.851810 ------
1.8410 ------

15 2.1165 2.1058 1. 3856 1. 2926 0.932915 2.0950 ------------
20 1.1443 1.1466 1.2597 1.2597 0.7038 0.558720 1.1488 1. 2597

30 2.7345 2.7578 1. 4357 1. 4356 1.6929 1.179230 2.7810 1. 4355

40 3.1325 3.0523 1. 4535 1. 4570 1.8736 1. 286040 2.9720 1. 4605

50 3.0810 3.0188 1.4410 1.4413 1.8531 1. 285850 2.9565 1, 4415

60 2.5923 2.6082 ------
1. 601060 ------ ------2.6240 ------

a. Calculated by compilers.
b. Calculated by compilers from average mass LaZ0 3 and average density of satd sln.

The solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
LaC13 and solvent placed in 250 cc glass
stoppered bottle and mechanically agitated
for 24 h. Rubber tubing placed over stopper
and neck of bottle and end of tubing sealed
with a rubber stopper to prevent water from
entering the bottle. SIns allowed to settle
for lZ-18 h, but slight turbidity persisted,
particularly at the lowest and highest temps.
At 60 GC sIn turbidity was significant and
appeared different leading author to specu­
late possible reaction between solute and
solvent. Results at 50°C and 60°c said to be
approximate. Duplicate 10 cc aliquots
pipetted from the bottle for each temp. Each
aliquot diluted with 25 cc H20 and the rare
earth pptd as the oxalate with oxalic acid.
The oxalate was filtered, ignited and weighec
as the oxide. Densities of satd sIns detd
pycnometrical1y using pycnometer calibrated
at each temp. Densities at 10GC and 15°C
may be high due to the condensation of atm
water on the surface of the pycnometer.

SOURCE AND PURITY OF MATERIALS:
LaC13 prepd by addn of HCl to spectra-pure
LaZ03' and evapn of solvent until crystn.
Crystals dehydrated by method of Kremers
(2). Salt analysed for presence of HZO
gravimetrically by conversion to oxalate and
ignition to the oxide. No water of crystn
was found. Ethylene glycol (source and
purity not specified) was distilled and
initial 5% of distillate discarded. The
distilled solvent was stored in a flask
sealed with paraffin.

ESTIMATED ERROR:
Soly: Precision no better than ± 3%, and

accuracy is probably poor (.compilers).

Temp: Not specified.
REFERENCES:
1. Some data from Racster's Thesis were pub­

lished in graphical form by Hopkins, B.S.;
Quill, L. L. P~oc. Nate. Acad. Sci. U.S.A.
1933, 19, 64.

2. Kremers, H.C. J. Am. Chern. Soc. 1925 17,
298.
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COMPONENTS:

(1) Lanthanum chloride; LaC13 ;
[10099-58-8)

(2) I-Propanol; C3H80; [71-23-8)

VARIABLES:

Temperature

Lanthanum Chloride

ORIGINAL MEASUREMENTS:

West, D.H.
Ma.6teM Thu,u,.
University of Illinois. Urbana, IL. 1932. 1

PREPARED BY:

M. Salomon and T. Mioduski

EXPERIMENTAL VALUES:

g La203 in 10 cc of saturated sln solubility of LaCl
3
a,b

trC sample 1 sample 2 a -3average mol dm

10 1.8057 1.8263 1.8l60c 1.1148

20 2.0097 2.0251 2.0174 1.2384

30 2.3641 2.3763 2.3702 1.4550

40 2.8013 2.7879 2.7946 1. 7115

a. Calculated by compilers.

b. Calculated by compilers from average mass La20 3•

c. Author gives 1.8146 g for this average.

The solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 cc of alcohol
and excess salt placed in 250 cc glass stop­
pered bottle, and rubber tubing placed over
the stopper and neck of the bottle and a
rubber bung fitted into the open end of the
tubing to prevent leakage of water into the
bottle. The bottle was immersed in a ther­
mostat and mechanically agitated for at least
12 h. The saturated solutions were then per
mitted to settle for a minimum of 12 h, and
duplicate 10 cc aliquots removed with a pipet
Water was added to the aliquots and the sln
heated and oxalic acid added to precipitate
the rare earth oxalate. The precipitate was
filtered, washed with distilled water, and
ignited and weighed as the oxide.

SOURCE AND PURITY OF MATERIALS;
LaCl3 prepd by addn of HCl to spectro-pure
La203' and evaporating the sln to a paste
which crystallized upon cooling. The hydrate
was dried in a stream of dry HCl by slowly
increasing the temp. The anhyd salt was
stored in cork-stoppered bottles in a
desiccator over P20 5• Analysis by conver­
sion to the oxalate and ignition to the
oxide showed the salt to be anhydr. Commer­
cial alcohol placed over CaO for 1 week and
then distilled: the first and last 15-20 cc
were qiscarded. CuS04 test for H20 was
negat1Ve.

ESTIMATED ERROR:
Soly: precision probably within ± 3 %

(compilers) •

Temp: precision ± 0.2 K (author).

REFERENCES:
1. Some data from West's Thesis were pub­

lished in graphical form by Hopkins, B.S.;
Quill, L. L. P~oe. Natt. Aead. Sci. U.S.A.
1933, 19, 64.



COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8]

(2) 2-Propanol; C
3
H

8
0; [67-63-0]

VARIABLES:

Lanthanum Chloride

ORIGINAL MEASUREMENTS:

West, D.H.
Ma.6teM Thu,-w.
University of Illinois.

PREPARED BY:

83

1Urbana, IL. ~.

Temperature

EXPERIMENTAL VALUES:

M. Salomon and T. Mioduski

g La20
3

in 10 cc of saturated sIn

t/OC sample 1 sample 2 aaverage

10 0.0283 0.0269 0.0276

20 0.0335 0.0319 0.0327

30 0.0656 0.0642 0.0649

40 0.0884 0.0906 0.0895

solubility of LaC1
3
a ,b

mol dm- 3

0.0169

0.0201

0.0398

0.0549

a.

b.

Calculated by compilers.

Calculated by compilers from average mass La203.

The solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 cc of alcohol
and excess salt placed in 250 cc glass stop­
pered bottle, and rubber tubing placed over
the stopper and neck of the bottle and a
rubber bung fitted into the open end of the
tUbing to prevent leakage of water into the
bottle. The bottle was immersed in a ther­
mostat and mechanically agitated for at least
12 h. The saturated solutions were then per­
mitted to settle for a minimum of 12 h, and
duplicate 10 cc aliquots removed with a
pipet. Water was added to the aliquots and
the sln heated and oxalic acid added to pre­
cipitate the rare earth oxalate. The pre­
cipitate was filtered, washed with distilled
water, and ignited and weighed as the oxide.

SOURCE AND PURITY OF MATERIALS;
LaC13 prepd by addn of HCl to spectra-pure
La203 , and evaporating the sln to a paste
whlcfi crystallized upon cooling. The hy­
drate was dried in a stream of dry He1 by
slowly increasing the temp. The anhyd salt
was stored in cork-stoppered bottles in a
desiccator over P205' Analysis by conver­
sion to the oxalate and ignition to the oxide
showed the salt to be anhydr. Commercial
alcohol placed over CaO for 1 week and then
distilled: the first and last 15-20 cc were
discarded. CUS0 4 test for H20 was negative.

ESTIMATED ERROR:
Soly: precision probably within ± 3 %

(compilers) •

Temp: precision ± 0.2 K (author).
REFERENCES:
1. Some data from West's Thesis were publish­

ed in graphical form by Hopkins, B.S.;
Quill, L. L. P~oc. Nat!. Acad. Sci. U.S.A.
1933, 19, 64.



84 Lanthanum Chloride

COMPONENTS:

(1) Lanthanum chloride; LaC13 ; [10099-58-8]

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M. N.; Jaccard, P.
Hetv. Chim. Acta 1972, 55, 44-52.

Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
des Lausanne.l2lh.

VARIABLES: PREPARED BY:

T/K = 298.2 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

Two results were reported for 250 C.

1. Starting with LaCl .3C
3
HRO, the solubility was reported to be 0.004 mol kg-

l

The equilibrated sdlid pliase was analysed and found to contain a 4.5 - 5.1 moles of
iso-propanol per mole of LaC13 .

2. Starting with the anhydrous salt, the solubility was reported to be 0.016 mol kg-
l

The equilibrated solid phase was not analysed.

AUXILIARY INFORMATION

Iso-propanol (Fluka) was used as received.
Purity and absence of water confirmed by
NMR.The reported solubilities are mean values of

2-4 determinations.

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures were La203 of at least 99.9% purity dissolved in
equilibrated for at least 4 days. Prolonged HCl to produce the hepthahydrate.. The adduct
operations were performed in a dry box. LaC13.3C3H80 prepared by dissolving the
Lanthanum determined by titration with hydrate in a small excess of o-methylformate
(NH

4
) H(EDTA) using a small amount of followed by distillation and trans-solvation

urotrdpine buffer and Xylenol Orange indica- of the methanol complex with 2-propano1.
tor. Chloride was determined by potentio- The anhydrous salt was prepared by dehydra-
metric titration with AgN03 solution. Com- tion as described in (3).
position of the adduct LaC13.3C3H80 confirm­
ed by IH NHR and x-ray diffraction.

t---------------------1 ESTIMATED ERROR:COMMENTS AND/OR ADDITIONAL DATA: Soly: precision ± 0.5% as in (1) (compilers).

Reference (3) was incorrectly cited in the Temp: precision probably at least ± 0.05 K
as in (1) (compilers).

source paper as: J. Inoltg. Nuce. Chern. ~,
7, 224 (this is the reference to a paper by t-::RE::::::F~E':RE=N':C:::E':S-:------------------1
J. H. Freeman and M. L. Smith which des- 1. Brunisholz, p.;Quinche, J. P.; Kalo, A. M.
cribes the preparation of anhydrous salts Hetv. Chim. Acta 1964, 47, 14.
by treatment with thionyl chloride). Ref- 2. Platt, R. Chimia ~, 6, 62.
erence (3) was corrected by the compilers. 3. Taylor, M. D.; Carter, C. P. J. Inoltg.

Nuce. Chern. 1962, 24, 387 (see COMMENTS
at left).



COMPONENTS:

Lanthanum Chloride

ORIGINAL MEASUREMENTS:

85

(1) Lanthanum chloride; LaC13;
[10099-58-8J

(2) 1,2,3-propanetriol (glycerol);
C3H803; [56-8l-5J

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

g La20
3

in 25 cc satd sIn

t/"C experimental average- 10 0.2423 0.249510 0.2566

20 2.6962 2.691820 2.6873

25 2.0927
2.089125 2.01355

30 1. 3266 1.327730 1. 3287

40 2.3058 2.304940 2.3039

50 2.4841 2.481250 2.4782

60 2.5302 2.521360 2.5123

Dawson, L. R.

MiUteJL6 Thu.u..

University of Illinois. Urbana, 1L. 1932. 1

PREPARED BY:

M. Salomon and T. Mioduski

density/g -3 solubility of LaC1
3

a ,bcm

c -3 -1exptl ave mol dm mol kg

1. 2732 1. 2681 0.0613 0.04831.2630

1.3592 1.3595 0.6609 0.4862
1. 3598

1. 3330d 1.3332 0.5130 0.38413
1. 3334

1.3114 1. 3123 0.3260 0.2484
1. 3131

1.3639 1.3642 0.5659 0.41491.3645

1.3514 1.3494 0.6092 0.45151.3474

------ ------ 0.6191 -----

a.
b.
c.
d.

Calculated by compilers.
Based on average mass of La203 .
Recalculated by compilers.
Value tabulated in Thesis is 1.334, but this is obviously a typographical error.

The solid phase was not analysed.

AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:
LaC13 prepd by adding HCl to spectra-pure
La 0 , and evaporating the solvent to the
potn€ of crystallization. Dehydration was
carried out in a stream of dry HCl first at
room temp 24 h, then at lOO·c for - 12 h,
Ho°C for - 6 h, and 200°C for 3-4 h. HCl
prepd from NaCl + H2So and passed through
H2S0 4 drying towers. ~lycero1 (presumably
c.p. or A.R. grade: compilers) distilled at
reduced pressure and the "first portion"
rejected (no other details given).

METHOD/APPARATUS/PROCEDURE:
About 175 cc glycerol placed in 250 cc glass
stoppered bottles and "liberal amounts" of
salt added. Mixtures mechanically agitated
in thermostat for 24 h, and even after 15 h
of standing turbidity was present. All
analyses carried out on turbid sIns. For
analyses, duplicate 25 cc aliquots (from
each bottle) were taken and the rare earth
pptd as the oxalate. The ppt was filtered,
ignited. and weighed as the oxide. Author
states the presence of turbidity has small
effect on the overall accuracy of the soly
detns. Densities of satd sIns determined
by Withdrawing samples from the bottles, ESTIMATED ERROR:
placing them into a pycnometer, and weigh- Solv: based upon precision in analyses and
ing "as quickly as possible." temp control, overall precision in

soly around ± 3%. Error in accuracy
COMMENTS AND/OR ADDITIONAL DATA: due to turbidity is unknown.

Since there is a sharp rise in soly from Temp: precision ± O.5K except for the 10·C
10·C to 20·C followed by a sharp decrease to run where precision was ± 1.5 K.
30·C at which point the soly begins to rise I~RE=F:=E:=RE:::N=CE=-S=-.-.--------------­
again, it is evident that the solid phase in
equil with the satd sIns is changing. Unsuc 1. Some of the data from Dawson's Thesis
cessful attempts were made to isolate and were published in graphical form by
identify the solid phases. Hopkins, B. S.; Quill, L. L. Pnoc. Nat!.

Acad. Sci. U.S.A. 1933, 19, 64.



86 Lanthanum Chloride

COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8]

(2) 2-Methoxyethanol (~ethyl cellosolve);
C3H802; [109-86-4]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

McCarty, C.N.

MMteM The-6-u'.
University of Illinois. Urbana, IL. 1933. 1

PREPARED BY:

M. Salomon and T. ~~oduski

Temp: precision ± 0.2 K (author).

Composition of Saturated Solutions

a b bLa203 LaC13 LaC13

trC g/25 cc 3 mol/dm3g/dm

0 0.5793 34.89 0.1422
10 0.9068 54.61 0.2227
20 1.1026 66.40 0.2707
30 1.2228 73.64 0.3002
40 1. 3077 78.75 0.3211
50 1. 5886 95.67 0.3901

a. Apparently these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using
LaC13 from preparations 1 and 2.

b. Recalculated by the compilers using 1977 IUPAC recommended atomic masses (1).

The equilibrated solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 75-100 cc of sol- Commercial solvent was permitted to stand
vent + excess salt were placed in bottles and over CaO for at least 1 week and then distil­
agitated in a thermostat for at least 12 h. led. A middle portion (fraction not speci­
Ice + water was used for the OoC measurements fiedl was retained and stored in a stoppered
The bottles were fitted with ground glass flask: b.p. 123°C. La salts prepd in 1925 as
stoppers and sealed from the atmosphere by double ammonium nitrates were of "spectrosco-
placing gum rubber tubing over the stoppers pic purity" and converted to the OXide (no
and necks of the bottles, and a rubber bung details) and the anhydr chloride prepd by two
fitted into the upper end of the tubing. methods. 1. The oxide was dissolved in aq HCl
After equilibration, the solutions were al- and the excess HCl evapd. The crystallized
lowed to settle for at least 12 h, and using salt was dehydrated by heating in the presen­
a calibrated 25 cc pipet two samples were re- ce of dry HCI first at 10QoC for several h,
moved for analysis. The samples were evapora then at 200°C. 2. The rare earth benzoate
ted to dryness and dissolved in aq HCI and was pptd from the aq chloride or nitrate with
pptd as the oxalate by addn of oxalic acid. sodium benzoate, and the benzoate dehydrated
The samples were filtered, washed with dist by heating to 110°C for at least 24 h. Ex­
water and ignited to constant weight as the traction the chloride was carried out with
oxide. The oxide was found to be insoluble HCI and then in dry air. The salt was stored
in the organic solvent. in a desiccator over P205' Dry HCI was prepd
ESTIMATED ERROR: from NaCI + H2 S0 4 and by passing the result­

ing HCI through H2S04 drying towers.
Soly: precision probably within 3 % I-RE---F-E-RE-N-C-ES-:------~--------------------------------I

(compilers) • 1. IUPAC Commission on Atomic Weights,
PWle. AppL Chem. 1979, 51, 405.



Lanthanum Chloride 87

COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8]

(2) 2-Ethoxyethanol (ethyl cellosolve);
C4H1002; [110-80-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

McCarty, C.N.

Ma.6,te1L6 Thu,u,.
University of Illinois. Urbana, IL. 1933. 1

PREPARED BY:

M. Salomon and T. Mioduski

trC

Composition
aLa203

g/25 cc

of Saturated Solutions
b bLaC13 LaC13

g/dm3 mol/dm3

o
10
20
30
40
50

0.2746
0.4968
0.7331
0.9991
1.1125
1. 3391

16.54
29.92
44.15
60.17
67.00
80.64

0.0674
0.1220
0.1800
0.2453
0.2732
0.3288

a. Apparently these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using
LaC13 from preparations 1 and 2.

b. Recalculated by the compilers using 1977 IUPAC recommended atomic masses (1).

The equilibrated solid phase was not analysed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 75-100 cc of sol- Commercial solvent was permitted to stand
vent + excess salt were placed in bottles and over CaO for at least 1 week and distilled.
agitated in a thermostat for at least 12 h. A middle portion (fraction not specified)
Ice + water was used for the aOc measurements was retained and stored in a stoppered flask;
The bottles were fitted with ground glass b.p. 134°C. La salts prepd in 1925 as double
stoppers and sealed from the atmosphere by ammonium nitrates were of "spectroscopic
placing gum rubber tubing over the stoppers purity" and converted to the oxide (no
and necks of the bottles, and a rubber bung details) and the anhydr chloride prepd by two
fitted into the upper end of the tubing. methods. 1. The oxide was dissolved in aq
After equilibration, the solutions were al- HCl and the excess HCl evapd. The crystal­
lowed to settle for at least 12 h, and using lized salt was dehydrated by heating in the
a calibrated 25 cc pipet, two samples were presence of dry HCl first at 100·C for sev-
removed for analysis. The samples were eral h, then at 200·C. 2. The rare earth
evaporated to dryness and dissolved in aq benzoate was pptd from the aq chloride or
HCl and pptd as the oxalate by addn of oxalic nitrate with sodium benzoate, and the benzo­
acid. The samples were filtered, washed with ate dehydrated by heating to 1l0·C for at
dist water and ignited to constant weight as least 24 h. Extraction the chloride was car­
the oxide. The oxide was found to be insolu- ried out with HCl satd ether, and the result-
ble in the organic solvent. ing chloride heated at 60·C first in a streaID
ESTIMATE . of dry HCl and then in dry air. The salt was

D ERROR. stored in a desiccator over P205' Dry HCl
Soly: precision probably within 3 % was prepd from NaCl + H2S04 and by passing

(compilers). the resulting HCl through H2S04 drying towers
REFERENCES:

Temp: precision ± 0.2 K (author). 1. IUPAC Commission on Atomic Weights,
Pwr.e Appt. Chern. 1979, 51, 405.



88 Lanthanum Chloride

COMPONENTS:

(1) Lanthanum chloride; LaCI 3 ; [10099-5S-S]

(2) Ethers

VARIABLES:

Room temperature: T/K = 293-29S

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Dressler, H.

Z. Chern. 1975, 15, 239-40.

PREPARED BY:

Mark Salomon and Tomasz Mioduski

solubili tya, b

mass % mol kg- l

0.6 0.025

solvent

l-methoxyheptane;

l-methoxyoctane;

CSH1SO;

C9H200;

[629-32-3]

[929-56-6 ] 0.1 0.004

a Molalities calculated by the compilers.

b Solid phase ratios La:ether found to be 1: > 2.

AUXILIARY I~FORMATION

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

The solute-solvent mixtures were isothermally Nothing specified.
agitated at room temperature until equil-
ibrium was attained. The anhydrous reagents
were handled in a dry box containing P40l0 •

La was determined by complexometric
titration using Xylenol Orange indicator.

The reported solubilities are mean values
based on four determinations.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

(1) Lanthanum chloride; LaCI3 ;

(2) Ethers

VARIABLES:

Room temperature: TIK around 298

EXPERIMENTAL VALUES:

Lanthanum Chloride

ORIGINAL MEASUREMENTS:

[10099-58-8] Kirmse, E.M.; ZWietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.

Z. Chern. 1968, 8, 472-3.

PREPARED BY:

Mark Salomon and Tomasz Mioduski

89

solvent

l-ethoxy-2-methoxyethane;

1,3-dioxolane;

1,4-dioxane;

CsHI20;

C3H602;

C4H802 ;

[5137-45-1 ]

[646-06-0 I

(123-81-1 J

LaCl 3
mass %

0.4

0.5

0.02

a bsolubility ,

mol kg- l

0.016

0.020

0.0008

a Molalities calculated by the compilers.
b

Nature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother-

mally agitated at 2soC or at room tempera-

ture. Authors state that the difference

found for the solubilities was within

experimental error limits.

La determined by complexometric titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt was preapred by the

method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InoJtg. /Jud. Chern • .!,2g, 24, 387.



90 Lanthanum Chloride

COMPONENTS:

(1)

(2)

(3)

Lanthanum chloride; LaC13 ;
[10099-58-8]

Methanol; CH40; [67-56-1]

1,4-Dioxane; C4H802; [123-91-1]

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V. N.
U~. Khim. Zh. 1977, 43,1139-42;

U~. J. Chern. (Eng!. TJta.n6L) 12l7,
43, 16-20.

VARIABLES:

Concentration of CH
3

0H
T/K = 295

EXPERIMENTAL VALUES:

Initial Concn

Methanol

mol dm-3

1.5

2.0

3.0

3.5

4.0

PREPARED BY:

T. Mioduski

LaC1
3

solubilitya

-3mol dm

0.01320

0.02972

0.05482

0.09300

0.13804

0.21380

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
Solvent mixtures of known alcohol concentra­
tion were saturated with anhydrous LaCl, at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary experimental points (method not
speci fied) •

SOURCE AND PURITY OF MATERIALS:
Source and purity of LaCl not specified.
Anhydrous LaC1

3
prepared ~y method described

in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 1 K.

REFERENCES:
1. GolUb, A. M.; Golovorushkin, V. I. Zh.

Neo!Lg. Khim. 1968, 13, 3194.
2. Spedding, F.H:;:Doan, A.H. J. Am. Chern.

Soc. 1952, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). EtectJtochemi4ZJtlj

06 Me,tah, .in NonaqueolL6 Sotu:UOn6.
Khimiya Press. MOSCO~T. 1974. p 440.



Lanthanum Chloride 91

COMPONENTS:

(1) Lanthanum chloride; LaC13 ;
[10099-58-S]

(2) Alcohols; ROH

(3) 1,4-Dioxane; C4HS02; [123-91-lJ

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V.N.
U~. Khim. Zh. 1977, 43, 1139-42;

U~. J. Chern. rEngt. Ttr.O.n!>LJ
1977, 43, 16-20.

VARIABLES:
Concentration of ROH

PREPARED BY:
M. Salomon and T. Mioduski

T/K - 295

n
K = [LaC13.nROH] / IROH] [1]

In this equation [LaCl .nROH] is the sol~~ility in units of mol dm-3 , IROHJ is the tot~
alcohol concentration rn units of mol dm ,and n is the solvate number in solution tsee
ref. 1). According to this equation, n is calculated from the slope of a plo"t"Ofthe
logarithm of the solubility, log [LaC1

3
.nROH] • against log [ROH] . Thus the solubility of

LaCl, can be calculated as a function of ROH concentration using the reported valu~3 of
n ana K (see table below). The alcohol concentrations were varied from 1-5 mol dm .

EXPERIMENTAL VALUES:
Numerical data were given only for the LaC13 - CH,OH - C4H802 system (see the compilation
for this system). The remaining data were presented graphJ.caJ.ly and in the form of the
equation

alcohol n -log K nature of the solid phase

methanol; CH
4
0; [67-56-1] 3 2.36 LaC1 3·CH3OH

ethanol; C2H6O; [64-17-5J 3 3.10 LaC13 ·3C2H5OH

I-propanol; C
3
H8O; [ 71-23-8) 1 2·90 LaC13·3C3H

7
OH

2 3.45

For the last system where two values of n and K are reported, the overall solubility of
LaC1, is obtained by using the values for n-K in eq. IIJ which give the greater
soluoility.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
Solvent mixtures of known alcohol concentra­
tion were saturated with anhydrous LaC13 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

SOURCE AND PURITY OF MATERIALS:
Source and purity of LaCl not specified.
Anhydrous LaC1

3
prepared ~y method described

in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

Liquid phases were analysed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary points of each series of experi­
ments (method not specified). ESTIMATED ERROR:

Soly: nothing specified.

Temp: precision ± 1 K

REFERENCES:
1. Golub, A.M.; Golovorushkin, V. I. Zh.

Neo~g. Khim. 1968, 13, 3194.
2. Spedding, F.H.;-Doan, A.H. J. Am. Chern.

SOQ. 1222, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). Ete~oQh~tAy

06 Maw in Nona.queolL6 Sotutiol1A.
Khimiya Press. Moscow. 1974. p 440.



92

COMPONENTS:

(1) Lanthanum chloride; LaC13;
[10099-58-8)

(2) Hexamethy1phosphorotriamide;
C6H

18
N

3
0P;

[680-31-9]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Lanthanum Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

Zh. Neo~g. Khim. ~, 22, 1761-6;
RU6~, J. In~og. C~ (Engt. Tna~t.)

1977, 22, 955-8.

PREPARED BY:

T. Mioduski

Starting with anhydrous LaC1
3

, the solubility at 25 ± 30 C was given as

0.106 ± 0.002 mol dm- 3

Starting with the solvate LaC13.3((CH3)2N)3PO, the solubility at 25 ± 30 C was given as

0.107 ± 0.002 mol dm- 3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent wer
placed in a test-tube in a dry box, and the
tube agitated at room temperature (25 ± 30 C)
until eqilibrium was reached. Aliquots were
withdrawn periodically and analysed for the
metal content. Rare earth concentration was
determined by complexometric titration, and
by the radiometric method using the isotope
Tm-170 (q co 169 d). Authors state that
results for both methods agreed. Although
not clearly stated, it appears that equili­
brium was reached in several weeks to several
months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analysed and found to be LaC13.3C6H18N30P.

The solvate was analysed for metal content by
complexometric titrn, for chloride by the
Volhard method, and the solvent was obtained
by difference. IR spectra confirmed the
absence of water. Structural studies of the
solvate also carried out by x-ray analysis.

SOURCE AND PURITY OF MATERIALS:
Anhyd LaCl~_prepd similar to that in (1) by
sUbliming NH4Cl from a mixt of LaC13 and 6
moles of NH4Cl in a stream of inert gas at
200-4000 C (LaOCl content less than 3%). The
solvent was purified as in (2).

LaC13.3C6HIRN~OP prepd by dissolving the
hydrate ~n C H18N OP and heating to 140-1450

C for 5 m. ~he sdlvate was pptd by addition
of abs ether, washing 7 times with ether,
and drying over P20'1 in a stream of dry
nitrogen. Yield wa~ about 90%.

ESTIMATED ERROR: -3
Soly: precision ± 0.002 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3 K.

REFERENCES:
1. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nuct. Chern. 1962, 24, 387.
2. Fomicheva, M.G.; Kessler, Yu.M.;

Zabusova, S.E.; Alpatova, N.M.
Etektnokhimiya 1975, 11, 163.



Lanthanum Chloride 93

COMPONENTS:
(1) Lanthanum chloride; LaC13;

[10099-58-8]

(2) Tetrachlorostannate; SnC14 ;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
T/K = 293

Concentration of SnC14

ORIGINAL MEASUREMENTS:
Lyubimov, E. I.; Batyaev, I. M.
Zh. P~~. Khim. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:
SnC14 :POC13 ratio

(by volume)

°1:250
1:100
1:50
1:25
1:15
1:10

SnCl4 concentration
-3mol dm

°0.035
0.085
0.17
0.33
0.59
0.78

La203 solubilitya

moles La dm-3

0.012
0.14
0.26
0.30
0.27
0.22
0.21

a
This is also the solubility of LaC13 in the SnC14-POC13 mixtures because the oxide is
quantitatively converted to the chloride according to

La203 + 6POC13 = 2LaCl3 + 3P203C14

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14 , LaCI3 , P203C14 and POCl3 (the compiler assumes P203Cl4 is
soluble).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POCI + SnCl4
solutions were prepared by vofume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
La203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solution,
and then rotated in an air thermostat at 20°C
for 2-200 hours. Without preheating, equil­
ibrium was established after 200 hours.
Preheating to 1200C lowered the equilibra­
tion time at 20°C to 2 hours.

La was determined by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AN~ PURITY OF MAT~~IALS:
La203 of 'the first sort was ignited at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehy­
drated with P205 and distilled under
vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.2K (compiler).

REFERENCES:



94 Lanthanum Bromide

COMPONENTS:

(1) Lanthanum bromide; LaBr3 ; [13536-79-3]

VARIABLES:

Room temperature: T/K around 298

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesass, U.

Z. CheM. 1968, 8, 472-3.

PREPARED BY:

Mark Salomon and Tomasz Mioduski

EXPERIMENTAL VALUES:

The solubility of LaBr3 in p-dioxane at about 250 C was given as

0.2 mass %

The corresponding molality calculated by the compilers is

-10.0053 mol kg

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixture was isothermally
agitated at 25 0 C or room temperature. The
authors state that the difference found for
the solubility was within experimental error
limits.

La was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. 1nOltg. I/ue.!. Che.rn. 1962, 24, 387.



Lanthanum Bromide 95

COMPONENTS:

(1) Lanthanum bromide; LaBr3;
[13536-79-3]

(2) Alcohols; ROH

(3) 1,4-Dioxane; C4Ha02; [123-91-1]

VARIABLES:
Concentration of ROH

T/K '" 295

ORIGINAL MEASUREMENTS:
Golub, A.M.; Yankovich, V. N.
U~. Khim. Zh. 1977, 43, 1139-42;

U~. J. Chem. (EngL TJta.nhl.)
1977, 43, 16-20.

PREPARED BY:

M. Salomon and T. Mioduski

EXPERIMENTAL VALUES:
Numerical data were
the equation

not given, but results were presented graphically and in the form of

K = [LaC13.nRoH] / [ROHJn [lJ

In this equation ILaBr
3

.nROH] is the sol~§ility in units of mol am-3 , [ROHJ is the total
alCohol concentration ~n units of mol am ,and n is the solvate number in solution (see
ref. 1). According to this equation, n is calculated from the slope of a plot of the
logarithm of the solubility, log ILaBr3 .nROH] , against log [ROH]. Thus the solubility of
LaBr, can be calculated as a function of ROH concentration using the reported values of
n ana K (see table below). The alcohOl concentrations were varied from 1-5 mol dm- 3•

alcohol n -log K nature of the solid phase

methanol; CH4O; [67-56-lJ 1 0.89 LaBr3 ·2CH3OH
2 1.16

l-propanol' C H 0' 171-23-8] 1 1.71 LaBr
3

·2C
3
H

7
OH, 3 8 ' 2 2.16

In the above systems, two values of n and K are reported, and the overall solubility of
LaBr, is obtained by using the values for n-K in eq. [lJ which give the greater
solU15ility.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used as described in (1).
SOlvent mixtures of known alcohol concentra­
tion were saturated with anhydrous LaBr3 at
22 ± lOCo Equilibrium was confirmed from
constancy of the rare earth metal concentra­
tion upon repeated analyses.

Liquid phases were analYsed for rare earth
metal concentration (method not specified).
At least 3 separate experiments were carried
out for each system studied. In addition,
the solid phases were analysed for several
arbitrary points of each series of experi­
ments (method not specified).

SOURCE AND PURITY OF MATERIALS:
Source and purity of LaBr not specified.
Anhydrous LaBr3 prepared ~y method described
in (2).

C.p. grade organic solvents were purified
by "known" methods (3).

ESTIMATED ERROR:
Soly: nothing specified.

Temp: precision ± 1 K

REFERENCES:
1. GolUb, A.M.; Golovorushkin, V.I. Zh.

Neo~g. Khim. 1968, 13, 3194.
2. Spedding, F. H.; Doan, A. H. J. Am. Chem.

Soc. ~, 74, 2783.
3. Kolotyrkin, Ya.M. (ed). Electnocheml6~y

06 Me.ta.t6 .(.11 Nolta.que.o!L6 Solu:t<.ol14.
Khimiya Press. Moscow. 1974. p 440.



96 Lanthanum Iodide

COMPONENTS:
(1) Lanthanum iodide; La13;

[13813-22-4)

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2)

ORIGINAL MEASUREMENTS:
Moeller, T.; Galasyn, V.

J. Ino~g. Nuct. Chern. 1960, 12, 259-65.

VARIABLES: PREPARED BY:

T/K = 298.15 M. Salomon

EXPERIMENTAL VALUES:

The solubility of Lal3 in HCON(CH3)2 at 250 C was reported as

578.7 g dm-3

and as

0.5240 mol dm-3

The solid phase is the solvate LaI3.8HCON(CH3)2' The melting point (sealed tube
method) of this solvate given as 73.0-75.0oC.

AUXILIARY INFORMATION

Temp: precision ± 0.025 K (authors).

ESTIMATED ERROR:

Soly: precision around ± 0.1% (compiler).

The rare earth content was determined by
complexometric titration with EDTA at 60oC.
Iodide was determined by the Volhard method,
and carbon, hydrogen, and nitrogen by usual
microanalytical techniques.

METHOD/APPARATUS/PROCEDURE:
Authors state that solubilities were deter­
mined by analysis of aliquots after equili­
bration at 25 ± 0.0250C, and that techniques
were generally similar to those described in
(1).

SOURCE AND PURITY OF MATERIALS:
The initial material was the rare earth
oxide of 99.9+% purity. Iodides were prepd
by two methods. 1. Acetyl iodide method
(2) where the hydrated acetate is treated
with acetyl iodide in benzene. Acetyl
iodide prepd as in (3). 2. The iodide was
prepd by metathesis by reaction of the
hydrated LaC13 with KI in DMF followed by
addition of benzene and distillation of the
benzene-water azeotrope.

r===~~~~--------------------------------IFor both preparations the solvate LaI3·8DMF
REFERENCES: was recrystallized from DMF by addition of

1. Moeller, T.; Cullen, G.W. J. Ino~g. Nuct. ether.
Chern. 1959, 10, 148. The solvent, DMF, was prepared as in (4,5),

and its electrolytic conductance was
2. Watt, G.W.; Gentile, P.S.; Helvenston, ~ 3.7 x 10-7 S cm-l at 250C.

E.P. J. Am. Chern. Soc. 1955, 77, 2752.

3. Biltz, H.; Biltz, W. Labo~ato~y Method6
06 Ino~g~c Ch~tny (2nd Editionl.
John Wiley. N.Y. 1928.

4. Leader, G.R.; Gormley, J.F. J. Am. Chern.
Soc. 1951, 73, 5731.

5. Thomas, A.B.; Rochow, E.G. J. Am. Chern.
Soc. 1957, 79, 1843.



Cerium Fluoride 97

COMPONENTS:

(1) Cerium fluoride; CeF3; [7758-88-5]

(2) Acidic nitrosyl fluoride; NOF.3HF;
[14947-17-2]

VARIABLES:
Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Galkin. N. P.; Shishkov. Yu.D.
Khomyakov. V.I.

Radiokhimiya 1978. 20, 136-41;
Sov-i..et RacUochem. (Eltg£.. TJt.a.It6£")
1978. 20, 109-13.

PREPARED BY:
T. Mioduski

SOURCE AND PIJRI TY OF MATERIALS:

CeF 3 was at least 99 % pure.

NOF.3HF prepared by saturation of liquid
HF with NOF. and was distilled twice at
9S·C before use. The melting point of
acidic nitrosyl fluoride was 3.8·C

The solubility of CeF
3

in acidic nitrosyl fluoride at room temperature was reported to be

0.09 mass %

The molality calculated by the compiler is

-3 -14.6 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solute­
solvent mixture was placed in a Teflon
Vessel and mechanically agitated at room
temperature for 10 h. The reaction mixture
was allowed to settle for 24 h and the
SUpernatant saturated solution was analysed
for the Ce content. An aliquot was evaporat
ed to dryness under vacuum at 100-ls0·C. and
the dry residue dissolved and analysed (the
method of analysis not specified).

The solid phase is CeF3 as found by analyses
for F.N.HF and Ceo ~=:":":":-==~':":'~~-- ~

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



98 Cerium Chloride

COMPONENTS:
(1) Cerium chloride; CeC13; [7790-86-5J

(2) Hexachloro-l,3-butadiene; C4C16 ;
[87-68-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.M.; Gudkova, V.I.

Zh. Neo~g. Khim. 1968, 13, 3096-9; RU6~. J.
InMg. Chern. (EngL TJta.ML J
1968, 13, 1596-8

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

solubilitya
mass % mol kg-l

25

50

75

0.036

0.043

0.062

0.00146

0.00175

0.00252

nature of the

dig -3
niP

20cm nD solid phase

1.679 0.0385 1.5563 CeC13·4H2O

1.645 0.0308 1. 5556 "
1.616 0.0247 1.5549 CeC13·2H2O

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium attained
after 12 d at 25·C, 10 d at 50·C, and 7 d at
75·C.

Initial salt, liquid phases and solid phases
analyzed for Ce by the oxalate method or by
titration with Trilon B using Xylene Orange
indicator, and for chloride by the Volhard
method. Presumably water was found by dif­
ference. Solid phase compositions confirmed
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS;
CeC13.7H20 prepd by dissolving 99.8% Ce 203
in HCl, evaporating and cooling, recrystal­
lizing, and drying in a desiccator. The ox­
ide contained oxide impurities of other rare
earths and Fe (0.01%), Ca (0.01-0.05%), and
Cu (0.01%). The product was analysed for
metal and halide (mass %): Ce 37.45%, Cl
28.75%, H20 33.77%.

Purified solvent (method not specified) had
the following properties:

20 -3 20d4 = 1.6807 gem, and ~ = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:



Cerium Chloride 99

COMPONENTS:
(1) Cerium chloride; CeC13; [7790-86-5]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. Khlm. 1975, 20, l479-83;RU6~. J.
Ino~g. Chern. (Engl. T4a~l.) 1975, 20,
830-2. -----

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

of CeC13.6H2O in 96.8 % a
solubility C2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

trc g/lOO gb g/lOO g g/lOO g g/lOO g g/lOO g mol -lckg

20 43.97 44.10 44.36 44.15 44.15 1.245

30 48.91 48.89 48.90 48.92 48.9d 1.379

40 55.20 54.98 54.87 54.93 54.99 1.551

50 68.41 68.55 68.66 68.38 68.50 1.932

60 84.53 84.61 84.47 84.51 84.53 2.384

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

b
Solubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

d
Compilers calculated 48.91 g/lOO g solvent. The molality for this solution was
calculated from this value of the solubility.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points in
the table obtained after 3 hours of equili­
bration, and the remaining two data points
obtained after 4 h of equilibration.

The metal content of each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 95.5 - 96.5°C.

SOURCE AND PURITY OF MATERIALS:
CeC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The crystals
analysed for the metal by titrn with Trilon
B, and for Cl by the Volhard method.
Found (%) for Ce: 39.20, 39.34 (calcd 39.51).
Found (%) for Cl: 30.10, 29.95 (calcd 30.04).
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by distn. Ethanol concn detd
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8% (compilers).

Temp: nothing specified.

REFERENCES:



100

COMPONENTS:

(1) Cerium chloride; CeC13;
[ 7790-86-S]

(2) 2-Methoxyethanol; C3H802;
[109-86-4]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Cerium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

1Jt. II VMe.6. Kon6. po TealL. RM:tvOILOV
1971, 200-6.

PREPARED BY:

T. l-f.ioduski

The solubility of CeC13 in 2-methoxyethanol at 2SoC was reported to be

10.7 mass %

The corresponding molality calculated by the compiler is

0.486 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Nothing specified except that the solid
phase was found to be CeC13 .nC3H802 where
n = 2-3.

On the basis of previous papers by the
author compiled elsewhere in this volume,
it is assumed that the solutions were pre­
pared isothermally and equilibrated for
several days, and that Ce determined by
complexometric titration.

SOURCE AND PURITY OF MATERIALS:
Nothing specified. Presumably, the
anhydrous chloride was prepared by the
method of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoILg. Nucl. Chern. 1962, 24, 387.



COMPONENTS:
(1) Cerium chloride; CeC13;

[ 7790-86-5]

Cerium Chloride

ORIGINAL MEASUREMENTS:

Dzhuraev, Rh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

101

(2) l,l'-Oxybis-ethane (diethyl ether);
C4H

lO
O; [60-29-71

VARIABLES:

TIK = 293

EXPERIMENTAL VALUES:

Vo~l. A~ad. Nau~ Tadzh. SSR 1976, 19,
32-4.

PREPARED BY:

T. Mioduski

The solubility of CeC1
3

in diethyl ether at 20·C was reported to be

7.3 x 10-3 mass %

The corresponding molality calculated by the compiler is

4 -12.96 x 10- mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. Equilibrium
was attained within 24 h and was verified
by constancy in the Ce concentration. Both
the saturated solution and the equilibrated
solid phase were analysed. Ce determined
by complexometric titration using methyl­
thymol blue indicator and urotropine buffer.
Cl determined by titration with AgN03. The
solid phase corresponded to CeC13.0.lC4HlgO
(the solvate was dried under vacuum at 40 C
prior to analysis). The pyrolysis product
obtained by heating to 500·C is CeOCl.

SOURCE AND PURITY OF MATERIALS:
Anhydrous CeC13 prepared by the ethanol
solvate method (no details given).
Diethyl ether was dried with Na and
distilled from LiAlH4•

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



102 Cerium Chloride

COMPONENTS:

(1) Cerium chloride; CeC13; [7790-86-5]

(2) Alkyl ethers

VARIABLES:

Room temperature T/K = 293-298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Dressler, H.

Z. Chern. 1975, 75, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

0.1

0.12

solvent

l-methoxyheptane;

l-methoxyoctane;

l-methoxynonane;

C8H180;

C9H200;

C
lO

H220;

[629-32-3]

[929-56-6]

[7289-51-2]

aCeC13 solubility

mass % mol kg-l

0.1 4 x 10-3 b

4 x 10-3 c

4.9 x 10-3 c

~olalities calculated by the compilers.

bSolid phase dried in a vacuum desiccator over P20
5

and analysed. The C
8
H

18
0:ceC1

3ratio was less than 2

cSolid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The solute-solvent mixtures were isothermal-
ly agitated at room temperature. Method of Nothing specified.
ascertaining equilibrium not specified.

The anhydrous reagents were handled in a dry
box containing P205•

Cerium was determined by complexometric
titration using Xylenol Orange indicator.

The reported solubilities are mean values
based on four determinations.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Cerium Chloride 103

COMPONENTS;

(1) Cerium chloride; CeC13; [7790-86-5]

(2) l,3-Dioxolane; C
3
H602; [646-06-0]

VARIABLES;

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J.
Niedergesaess, U.

z. Chern. 1968, S, 472-3;

Kirmse, E.M. T~. 11 V~~. Kon6. po Teo~.

Rahtvo~ov 1971, 200-6

PREPARED BY;

T. Mioduski

The solubility of CeC13 in dioxolane at 25°C was reported to be

1.0 mass %.

The corresponding molality calculated by the compiler is

0.041 mol kg-I.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isothermal­
ly agitated at 25°C or at room temperature:
authors state that the difference found for
the solubility was within experimental
error limits.

Ce was determined by complexometric titra-,
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous chloride was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~g. Nuct. Chem.1962, 24, 387.



104

COMPONENTS:

(1) Cerium chloride; CeC13;
[ 7790-S6-5)

(2) Tetrahydrofuran; C4HSO;
[109-99-9)

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Cerium Chloride

ORIGINAL MEASUREMENTS:

Rossmanith, K.; Auer-Welsbach, C.

Monat6h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of CeC13 in tetrahydrofuran at 20°C (room temperature) was reported
to be

0.593 g per 100 ml of solution

-3(0.024 mol dm , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method employed. The solution
was eouilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Cerium was determined by the oxalate method
and by titration with EDTA using Xylenol
Orange indicator. The solvent was determin­
ed by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:

Sources and purities of initial materials
not specified. CeC13 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NU4Cl.

Tetrahydrofuran was distilled from LiAlH4"

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

(1) Cerium chloride; CeC13;
[7790-86-5 ]

(2) Pyridine; CsHsN; [110-86-1]

VARIABLES:

T/K = 273

EXPERIMENTAL VALUES:

Cerium Chloride

ORIGINAL MEASUREMENTS:
Mueller, R.

Z. Anoltg. AU.g. Chem. 1925, 142, 130-2.

PREPARED BY:

T. Mioduski

105

The solubility of CeC13 in pyridine at O·C was reported to be

1.58 g of anhydrous salt per 100 ml of solution

(0.0641 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solute­
solvent mixture was thermostated at O·C
for 48 h. No other information given.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



106 Cerium Chloride

COMPONENTS:
(1) Cerium chloride; CeC1

3
; [7790-86-5]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K = 298 ± 3

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. Neo~g. Khlm. 1977, 22, 1761-6;
RU.M, J. InMg. Chern. (EngL TJta.n6L)
1977, 22, 955-8.

PREPARED BY:

T. Mioduski

The solubility of the anhydrous salt at 25 ± 3°C was given as

0.109 ± 0.003 mol dm- 3

Starting with the solvate CeC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.107 ± 0.003 mol dm- 3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at rooom temperature (25 ± 3°C).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and
the tube agitated at room temperature (25 ±
3°C) until equilibrium was reached. Aliquots
were withdrawn periodically and analysed for
the metal content. Rare earth concentration
was determined by complexometric titration,
and by the radiometric method using the
isotope Tm-HO (t! = 169 d). Authors state
that results for both methods agreed. Al­
though not clearly stated, it appears that
equilibrium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analysed and found to be CeC13.3C6H18N30P.

The solvate was analysed for metal content
by complexometric titm, for chloride by the
Volhard method, and the solvent was obtained
by difference. IR spectra confirmed the
absence of water. Structural studies of
the solvate also carried out by X-ray
analysis.

SOURCE AND PURITY OF MATERIALS:
Anhyd CeC13 prepd similarly to that in (1)
by subliming NH 4Cl from a mixt of CeC1 3 and
6 moles of NN Cl in a stream of inert gas at
200-400°C (CetlCl content less than 3%). The
solvent was purified as in (2).

CeC13.3C6H18N30P prepd by dissolving the
hydrate in C H18N30P and heating to 140-150°
C for 5 m. the solvate was pptd by addition
of abs ether, washing 7 times with ether,
and drying over P205 in a stream of dry
nitrogen. Yield was about 90 %.

ESTIMATED ERROR: -3
Soly: precision ± 0.003 mol dm at a 95 %

level of confidence (authors).
Temp: precision ± 3 K.

REFERENCES:
1. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nu.c.l. Chern. 1962, 24, 387.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S.E.; Alpatova, N.M.
E!ek.:4f0klUmlya. 1975, 11, 163.



Cerium Chloride 107

COMPONENTS:

(1) CerilUD chloride; CeC13; [7790--86-5]

(2) Hydrazine; N2H
4

; [302-01-2]

VARIABLES:

Room temperature (not specified)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Welsh, T.W.B.; Broderson, H.J.

J. Am. Chern. Soc. 1915, 37, 816-24.

PREPARED BY:

T. Mioduski and M. Salomon

The solubility of CeC13 at room temperature was reported to be

0.03 g/cc

-1The compilers have not attempted to convert this value to mol kg units for several
reasons. First we do not know the temperature of the measurements and hence cannot
obtain a value for the density of hydrazine. Second we do not know whether or not
the initial salt was anhydrous or the heptahydrate as the authors did not provide
this information. If the heptahydrate was used, then the results are meaningless for the
obvious reasons. Third, the authors admit to problems with oxidation of the solvent
and some contamination with water. Fourth, the experimental technique is so crude
that in addition to the other sources of expeElmental error, it hardly seems justifiable
to estimate the solubility in units of mol kg •

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The soly was determined in small tubes which
were loosely sealed with a cork covered with
tin foil. Capillary tubing sealed to the
bottom of the tube served for the passage of
dry N2' 1 cc of N2H4 was added to the tube
and small weighed portions of powdered Ceel3
added : N2 was allowed to bubble through the
sIn to insure adequate mixing. CeC13 was
added in this manner until no more solute
would dissolve: the solubility was taken as
the total weight of the added salt which
dissolved up to this point. Weighings were
made to a precision in the 10 mg range, and
temperature was not controlled. Authors
state that slight oxidation of N2Hff probably
Occurred, and that "slight amounts' of
moisture probably were introduced into the
solution. Gassing was noted upon introduc­
tion of the solid into the solvent.

SOURCE AND PURITY OF MATERIALS:
Commercial N2H$ was dehydrated and distilled
as described in (1). Analysis for N2H4
yielded 99.7% purity. CeCl3 was "an ordin­
ary pure chemical of standard manufacture."
It is not clearly stated whether or not the
salt was dehydrated. Authors state "water
of crystallization was removed wherever
it was possible to do so without decomposi­
tion." Since many salts were studied in thi!
work, the compilers cannot determine ab­
solutely if the CeC13 starting material was
anhydrous.

ESTIMATED ERROR:
Soly: precision no better than 50%. and

accuracy may be much poorer
(compilers) •

Temp: unknown
REFERENCES:

1. Welsh, T.W.B. J. Am. Chern. Soc. 1915, 37,
497.



108 Cerium (IV) Chloride

COMPONENTS: ORIGINAL MEASUREMENTS:

(1) Cerium (IV) chloride; CeC14; Lyubimov, E.I.; Batyaev, I.M.
[14986-52-8]

(2) Tetrachlorostannate; SnC14;
[ 7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3 ]

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

Zh. P~kl. Khim. 1972, 45, 1176-8.

PREPARED BY:

T. Hioduski

(by volume)

1:50

SnC14 concentration

-3mol dm

0.17

Ce0 2 solubilitya

-3moles Ce dm

0.007

a -3Since the solubility is reported for Ce02 in terms of moles of Ce dm ,

-3this also corresponds to the solubility of CeC14 in units of mol dm

assuming that no reduction of Ce02 and CeC14 takes place. Presumably

all Ce0 2 present in the injtial mixture reacts with POCl3 to form the

chloride CeC14 (e.g. see the compilation for the LaC13-SnCI4-POC13

system by the same authors).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Ce02 were placed in sealed ampoules, heated
to l20·C for 2 hours to increase the rate of
solution, and then rotated in an air thermo­
stat at 20·C for 2 hours. Without preheat­
ing, equilibrium was established after 200
hours. Preheating to l20·C lowered the
equilibration time at 20·C to 2 hours.

Ce was determined by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:

Ce02 of "the first sort" was ignited at
950·C for 2 hours.

"Pure" grade SnC14 and POC1 3 were dehydrated
with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2K (compiler).

REFERENCES:



COMPONENTS:

(1) Cerium bromide; CeBr3;
[14457-S7-5]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Cerium Bromide

ORIGINAL MEASUREMENTS:

Rossmanith, K.

Monat4h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Hioduski
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The solubility of CeBr3 in tetrahydrofuran at 2l-23°C was reported to be

-30.60 g per 100 ml of solution (0.016 mol dm ,compiler).

AUXILIARY INFORMATION

METHOD/APPARATUs/PROCEDURE:

Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Cerium was determined by the oxalate method
and by titration with EDTA using Xylenol
Orange indicator. The solvent was deter­
mined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

Hlo-E

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. CeBr3 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4 •

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Cerium bromide; CeBr3 ;
[14457-87-5]

(2) Pyridine; C5H
5

N; [110-86-1]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Cerium Bromide

ORIGINAL MEASUREMENTS:

Muller, R.

z. Ele~ochem. 1932, 38, 227-32.

PREPARED BY:

M. Salomon and T. Mioduski

solubilities from run number 2a

t/OC mass %

-5 0.436
0 0.907

4 1.034

8 1.213
12 2.138

22 2.615
28 1.414

35 0.801
50 0.719
70 0.692

mol % mol -1 of the solid phasekg nature

0.0909 0.01153 CeBr3·~C5H5N
0.149 0.02410

0.216 0.02751 2CeBr3·3C5H5N

0.255 0.03233 CeBr3·2C5H5N
0.4523 0.05752 II

0.5551 0.07070 CeBr3·C5H5N
0.312 0.03776 II

0.167 0.02126 3CeBr3·2C5H5N
0.1502 0.01907 II

0.1456 0.01835 II

~ola1ities calculated by compilers, and mol % calculated by the author (see COl1MENTS
on next page).

continued ••••••

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method used. Solvent and excess Sources and purities of inorganic materials
solid were equilibrated in glass tubes for not specified. Anhydrous CeBr3 prepared
48 h with constant agitation. The saturated by dissolving metallic Ce in sulfuric acid
solutions were separated from the solid followed by reduction of Ce2(S04)3 with
phases by rapid filtration using a heated or H2S and high temperature reaction with HBr.
cooled filter apparatus. The filtrates were
collected in weighing bottles, and the solid Pyridine (Kah1baum) was carefully dehydrated
phases were also placed in weighing bottles with fused KOH and fractionated.
after drying by suction. Cerium in both the
filtrates and solid phases was determined
gravimetrically by conversion to the oxalate
and ignition to Ce02.

Two separate experimental runs were carried
out.

ESTIMATED ERROR:
Soly: Average reproducibility about ± 0.5%

(compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:

(1) Cerium bromide; CeBr3; [14457-87-5]

(2) Pyridine; CsHsN; [110-86-1]

EXPERIMENTAL VALUES: continued ..•

ORIGINAL MEASUREMENTS:

Muller, R.

Z. E£e~ochem. 1932, 38, 227-32.

solubilities from run number la

t/oC mass % mol % -1 nature of the solid phasemol kg

-5 0.437 0.0912 0.01156 CeBr3·3CsHsN
-2 0.713 0.1491 0.01891 "

0 0.907 0.1944 0.02410 "
3 1.33 0.281 0.0355 CeBr3.3CsHsN + 2CeBr3·3CsHsN

4 1.02 0.214 0.0271 2CeBr3' 3CsHsN

5 0.768 0.1606 0.02038 2CeBr3·3CsHsN + CeBr3·2CsHsN

8 1.218 0.255 0.03246 CeBr3' ~CsHsN
10 1.63 0.3451 0.0436
12 2.15 0.4562 0.0578 "
IS 2.91 0.6195 0.0789 "
18 3.53 0.7552 0.0963 CeBr3·2CsHsN + CeBr3,CsHsN

22 2.613 0.5:5 0.07064 CeBr3·CsHsN
25 2.12 0.4485 0.0570 "
28 1.403 0.309 0.03746 "
30 0.821 0.1719 0.02179 CeBr3·CsHsN + 3CeBr3·2CsHsN

35 0.802 0.1678 0.02129 3CeBr3' 2CSHsN
40 0.791 0.165 0.02099 "
SO 0.7s3b 0.1576 0.01997 "
60 0.721 0.1503 0.01912 "
70 0.691 0.145 0.01832 "
80 0.653 0.136 0.0173 "

aMolalities calculated by the compilers.

bSource publication gives 0.453 mass % units which is probably a typographical
error. The value probably should be 0.753 mass % units which is consistent with the
mol % value calculated by the author.

COMMENTS AND/OR ADDITIONAL DATA:

Since the experimental solubilities are those reported in mass % units, the compilers
used these data to calculate the molalities. The author's calculations for mol % differ
by around ± 0.5 % from those calculated by the compilers using 1977 IUPAC recommended
atomic masses. The compilers' calculations for mol % units are not given in any of the
above tables. ---



112 Cerium Iodide

COMPONENTS:
(1) Cerium iodide; CeI 3; [7790-87-6]

(2) Ethanol; C2H60; [64-17-5]

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

ORIGINAL MEASUREMENTS:
Yastrebova, L.F.; Grigor, T.I.; Kuznetsova,
G.P.; Stepin, B.D.

Zh. Neo4g. Kh£m. 1981, 26, 2238-9; RU6~, J.
IJ1oltg. Chern. IEJ1g.t. T4~.t.I, 1981, 26,
1203-4.

VARIABLES: PREPARED BY:

Composition at 273 K T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:
solubility at O°C

CeI 3·9H2O
aCeI 3

solvent mass % % mol -1mass kg

b 78.57 59.92 2.879C2H50H

H2O 89.51 68.26 4.129

solid phase

"

aResults for the anhydrous salt calculated by the compilers.

bAuthors' original results reported in terms of the solubility of nonohydrate in the
pure alcohol. Accounting for the waters of hydration, the compilers calculate that
at equilibrium, the solvent contains 53.46 mass % alcohol and 46.34 mass % water.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. No information was
given on how equilibrium was ascertained.
Aliquots of saturated solution were withdrawn
and analyzed for the metal complexometrical­
ly, for iodide by a potentiometric volumetric
argentometric method, and for water by the
Karl Fischer method. The alcohol and water
contents in the mixtures c were found by
quantitative gas chromatography. Solid phase
compositions were determineg by Schreine­
makers' method of residues.

SOURCE AND PURITY OF MATERIALS:
The nonohydrate, CeI 3.9H20, was synthesized
according to (1,2).

The alcohol was dried and purified by
"recommended" methods.

The source and purity of water was not
specified.

Neo4g.

Nothing specified.

REFERENCES:
1. Yakimova, Z.P.; Kuznetsova, G.P.;

Yastrebova, L.F.; Stepin, B.D. Zh.
Khim. 1977, 22, 251.

2. Belousova, A.P.; Kuznetsova, G.P.; Rukk,
N.S.; Stepin, B.D. Zh. Neo4g. Khlm.
1979, 24, 1410.

ESTIMATED ERROR:
cThese statements indicate that the authors

studied the ternary system over a wide range
of compositions. However no phase diagram
was given, and the only numerical results
reported are those given in the data table
above. The phase diagram is stated to be
similar to that for the NdI 3 - H20 - C4H90H
system (see the compilation for chis
system) •
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COMPONENTS:

(1) Cerium iodide; CeI3; [7790-87-6]

(2) I-Butanol; C4HlOO; [71-36-3]

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

VARIABLES:

Composition at 273 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Yastrebova, L. F.; Grigor, T. I.;
Kuznetsova, G. P.; Stepin, B. D.

Zh. Neo~g. Khim. 1981, 26, 2238-9; RuA4. J.
lno~g. Chem. [Eng£.. TltaYl4,e.l, 1981, 26,
1203-4. -----

PREPARED BY:

T. Mioduski and M. Salomon

solubility at O·C

CeI3 ·9H2O
aCeI

3

solventb mass % % mol -1mass kg

n-C4H9OH 55.90 42.63 1.427

H2O 89.51 68.26 4.129

solid phase

~esults for the anhydrous salt calculated by the compilers.

b
Authors' original results reported in terms of the solubility of the nonohydrate in
the pure alcohol. Accounting for the waters of hydration, the compilers calculate
that at equilibrium th~ solvent contains 76.87 mass % alcohol and 23.13 mass % water.

AUXILIARY INFORMATION

The source and purity of water was not
specified.

SOURCE AND PURITY OF MATERIALS:
he nonohydrate, CeI 3.9H20, was synthesized

according to (1,2).

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. No information wa~

given on how equilibrium was ascertained.
Aliquots of saturated solution were withdrawn
and analyzed for the metal complexometrically,
for iodide by a potentiometric volumetric The alcohol was dried
argentometric method, and for water by the recommended methods.
Karl Fischer method. The alcohol and water
contents in the mixturesc were found by
quantitative gas chromatography. Solid
phase compositions were determined by
Schreinemakcrs' method of residues. c

and purified by

cThese statements indicate that the authors
studied the ternary system over a wide range
of compositions. However no phase diagram
was given, and the only numerical results
reported are those given in the data table
above. The Phase diagram is stated to be
Similar to that for the NdI 3 - H20 - C4H90H
system (see the compilation for this
system).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Yakimova, Z.P.; Kuznetsova, G.P.;

Yastrebova, L.F.; Stepin, B.D. Zh. Neo~g.

Khim. 1977, 22, 251.

2. Belousova, A.P.; Kuznetsova, G.P.; Rukk,
N.S.; Stepin, B.D. Zh. ~'eo~. Khim.
1979, 24, 1410.



114 Cerium Iodide

COMPONENTS:

(I) Cerium iodide; CeI3; [7790-87-6]

(2) Tetrahydrofuran; C4H80; [109-99-9J

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kachkimbaeva, S.A.; Chalova, E.P.;
Bleshinskii, S.V.

Kh.Lm. Komp.e.e.k..6. Soe.c/.bt. Re.dl1.. Sopu..t­
.6tvuyU-6hc.fUb..h E.f.e.m. 1970, 122-6.

PREPARED BY:

T. Mioduski

The solubility of CeI3 in tetrahydrofuran at 20°C was reported to be

-3 -4-30.14 g dm (2.69 x 10 mol dm , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were equilibrat­
ed isothermally by agitation. The phases
were separated by decantation, and in some
cases by centrifuging. Ce determined by
the oxalate method. Iodide determined by
titration with an AgN03 solution (the
Volhard method).

SOURCE AND PURITY OF MATERIALS:
CeI3 prepared by heating "cp" grade 12 with
excess metallic Ce (Ce-E-l) in a sealed
ampoule, and the CeI3 collected by sublima­
tion to the cold part of the ampoule.
Analyses for Ce and I revealed the presence
of CeI2' The I/Ce ratio was 2.82.

"C.p." grade tetrahydrofuran (GDR), b.p. =
6S.6°c was treated with NaOH and Na, and
then distilled from metallic sodium.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:

Praseodymium Fluoride

ORIGINAL MEASUREMENTS:

115

(1) Praseodymium fluoride; PrF3;
[13709-46-1]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse, E.M.

Wi6¢. He6ze, Paed. In6z. Koezhen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Pr60ll (source and purity not specified)
was dissolved in HCl and the fluoride
precipitated by addition of aq HF. The
solid produced was PrF3.0.5H20 and was de­
hydrated by washing with acetone followed by
drying at 3l0oC for 120 hours.

The solubility of PrF3 in methanol at room temperature was reported to be

0.01 mass %

The corresponding molality calculated by the compiler is

5.1 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Pr:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of PrF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for 1-2 h to obtain
solid Pr(OH)3 and a basic F- solution. The
precipitate was washed, dissolved in aq
HCl, and Pr determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride con- ~E:::S:::T:::I:7MA:':"::T=E=D-:E:::R:::R:::O~R-:-------------i
tent in the filtrate was determined photo- Soly: results with relative errors exceedingmetrically using Al-Eriochrome cyanine
color lake indicator (2). 50% were rejected.

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 74, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemla An~yczna 1975, 20, 33.



116 Praseodymium Fluoride

COMPONENTS:
(1) Praseodymium fluoride; PrF3 ;

[13709-46-1]

(2) l-(Chloromethoxy) butane;
C4HllClO; [2351-69-1]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Dressler, H.

V-W.6eJ!.tat.i.OlU>c.hJU6:t;. Paed. IIU>.t. Koe.then.
GDR. 1980.

PREPARED BY:

T. Mioduski

The solubility of PrF3 in chloromethyl n-butyl ether was reported to be

0.03 mass %

and

1.52 x 10-4 mol/IOO g of solution.

The corresponding molality calculated by the compiler is

1.52 x 10-3 mol kg-l

In the solid phase the Pr:F:ether ratio was found to be

1:2.90:0.23.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:

It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 573 K, the Pr:F:H20 ratio
was 1:3.00:0.38.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E.M. W-W.6. He6.te, Paed. In.6.t.

Koe.then. 1978, 2, 85.



COMPONENTS:
(1) Praseodymium fluoride; PrF3;

[13709-46-1]

(2) l-Methoxydecane; CllH240;
[7289-52-3 ]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Praseodymium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V-W.6eJttailOn6clvUM;. Paed. !n6t. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski
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The solubility of PrF3 in methyl n-decyl ether was reported to be

0.02 mass %

and

1.01 x 10-4 mol/lOO g sIn

The corresponding molality calculated by the compiler is

1.01 x 10-3 mol kg-l

In the solid phase the Pr:F:ether ratio was found to be

1:2.91:0.10.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 573 K, the Pr:F:H20
ratio was 1:3.00:0.38.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E.M. W-W.6. He6te, Paed. In.6t.

Koethen. 1978, 2, 85.
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COMPONENTS:
(1) Praseodymium fluoride; PrF3[13709-46-1]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: T/K - 294-296

EXPERIMENTAL VALUES:

Praseodymium Fluoride

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Monat4h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

The solubility of PrBr3 in tetrahydrofuran at 2l-230 C was reported to be

0.62 g per 100 m1 of solution (0.016 mol dm-3, compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Praseodymium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. PrBr3 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Br followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Praseodymium Fluoride 119

COMPONENTS:
(1) Praseodymium fluoride; PrF3 ;

[13709-46-1]

(2) Tributyl phosphate; C12H2704P;
[126-73-8]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Wi&~. He6te, Paed. In6t. Kaethen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Pr60ll (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was PrF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 3l0oC for 120 hours.

The solubility of PrF3 in [CH3(CH2)3]3P(0) at room temperature was given as

0.02 mass %

The corresponding molality calculated by the compiler is

1.0 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Pr:F ratio determined to
be almost 1:3.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of PrF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid Pr(OH)3 and a basic F- solution
The precipitate was washed, dissolved in aq
HC1, and Pr determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride r.E~S~T~I~MA~T=E=D~E~R~R~O=R-:--------------------------4

content in the filtrate was determined Soly: results with relative errors exceed-
photometrically using Al-Eriochrome cyanine
color lake indicator (2). ing 50% were rejected.

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
ChemLa AnalLtyczna 1975, 20, 33.



120 Praseodymium Fluoride

COMPONENTS:
(1) Preseodymium fluoride; PrF3;

[13709-46-1]

(2) Dimethylsulfoxide; C2H60S;
[67-68-5]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~¢. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Pr60ll (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was PrF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 3l0·C for 120 hours.

The solubility of PrF3 in (CH3)2S0 at room temperature was given as

0.03 mass %

The corresponding molality calculated by the compiler is

1.5 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Pr:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of PrF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid Pr(OH)3 and a basic F- solution
The precipitate was washed, dissolved in aq
HC1, and Pr determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride ~E-S-T-I-MA--T-E-D-E-R-R-O-R-:------------------------~
content in the filtrate was determined Soly: results with relative errors exceed-
photometrically using Al-Eriochrome cyanine ing 50% were rejected.
color lake indicator (2).

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chem£a Anatityczna 1975, 20, 33.



COMPONENTS:

Praseodymium Fluoride

ORIGINAL MEASUREMENTS:

121

(1) Praseodymium fluoride; PrF3;
[13709-46-1]

(2) Pyridine; C6HSN; [110-86-1]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Kirmse, E.M.

Wi44. He6~e, PQed. In6~. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Pr60ll (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was PrF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 3l0oC for 120 hours.

The solubility of PrF
3

in pyridine at room temperature was reported to be

0.07 5 mass %

The corresponding molality calculated by the compiler is

-3 -13.8 x 10 mol kg

The solid phase was dried in a desiccator over P40ll and the Pr:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of PrF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room tem­
perature for 100 h. 5-10 g of saturaLed
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid pr(OH)3 and a basic F- solution
The precipitate was washed, dissolved" in aq
HCl, and Pr determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride r.E~S~T~I~MA~T=ED~E~R~R~O~R-:--------------------------1
content in the filtrate was determined Soly: results with relative errors exceeding
photometrically using Al-Eriochrome cyanine 50% were rejected.
color lake indicator (2).

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia AnQtityeznQ~, 20, 33.



122 Praseodymium Fluoride

COMPONENTS:
(1) Praseodymium fluoride; PrF3 ;

[13709-46-1)

(2) Acidic nitrosyl fluoride; NOF.3HF;
[14947-17-2)

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Ga1kin, N.P.; Shishkov, Yu.D.
Khomyakov, V. 1.

Radiokhimiya 1978, 20, 136-41;
Soviet Radi.oc.hem. (Engl. TJta.n6l.1
1978, 20, 109-13.

PREPARED BY:

T. Mioduski

The solubility of PrF3 in acidic nitrosyl fluoride at room temperature was reported
to be

0.06 mass %

The molality calculated by the compiler is

3.0 x 10-3 mol kg-1

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solute­
solvent mixture was placed in a Teflon
vessel and mechanically agitated at room
temperature for 10 h. The reaction mixture
was allowed to settle for 24 h and the
supernatant saturated solution was analyzed
for the Pr content. An aliquot was evaporat
ed to dryness under vacuum at 100-lS0oC, and
the dry residue dissolved and analyzed (the
method of analysis not specified).

Presumably, the solid phase is anhydrous
PrF3 (compiler).

SOURCE AND PURITY OF MATERIALS:
PrF3 was at least 99% pure.

NOF.3HF prepared by saturation of liquid
HF with NOF, and was distilled twice at
9SoC before use. The melting point of
acidic nitrosyl fluoride was 3.8oC.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Praseodymium Chloride 123

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Hexach10ro-1,3-butadiene; C4C16 ;
[87-68-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.M.; Gudkova, V.I.

Zh. Neo~g. Khim. 1968, 13, 3096-9; RU6~, J.
InMg. Chern. (Eng£.. T~a.YL6.e..) 1968, 13,
1596-8.

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

solubilitya

trC mass % -1mol kg

25 0.039 0.00158

50 0.041 0.00166

75 0.062 0.00251

nature of the

dig -3 nip
20 solid phasecm no

1.679 0.0386 1. 5565 PrC13·4.5H2O

1.646 0.0309 1.5554 "
1.612 0.0249 1. 5550 PrC13·2H2O

~ola1ities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Equilibrium attained
after 12 d at 25·C, 10 d at 50·C, and 7 d
at 75·C.

Initial salt, liquid phases and solid phases
analysed for Pr by the oxalate method or by
titration with Trilon B using Xylene Orange
indicator, and for chloride by the Volhard
method. Presumably water was found by dif­
ference. Solid phase compositions confirmed
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
PrC13.7H20 prepd by dissolving 99.5% Pr203
in HCl, evaporating and cooling, recrystal­
lizing, and drying in a desiccator. The
oxide contained oxide impurities of other
rare earths and Fe (0.01%), Ca «0.01-0.05%),
and Cu (0.01%). The product was analysed
for metal and halide (mass %): Pr 37.70%,
Cl 28.85%, H20 33.45%.

Purified solvent (method not specified) had
the following properties:

20 -3 20d4 ~ 1.6807 g cm , and ~ = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:



124 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Grigorovich, Z.I.

Zh. Neo~g. Khim. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubili tya

o

25

50

mass %

45.02

53.69

59.94

mol kg-1

3.312

4.689

6.051

~olalities calculated by the compiler. At 250 C the solid phase is
PrCI)' 3. 5CH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrCl3 (no details
were given).

The alcohol adduct was studied thermographi­
cally.

SOURCE AND PURITY OF MATERIALS:
PrCl3 prepared by dissolving "experimental"
grade oxide in distilled HCI. The resulting
chloride was dehydrated by treatment with
thiony1 chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:

1. Freeman, I.H. J. rno~g. Nucl. Chern.
1958, 7, 286.



COMPONENTS:

Praseodymium Chloride

ORIGINAL MEASUREMENTS:

125

(1) Praseodymium chloride; PrC13 ;
[10361-79-2]

(2) Ethanol; C2H60; [64-17-5]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Grigorovich, Z. I.

Zh. Neo~g. K~. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

o

25

50

mass %

37.29

43.76

47.56

solubilitya

mol kg-l

2.405

3.147

3.668

~olalities calculated by the compiler. At 2soC the solid phase is
PrC13·2.sC2HsOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi­
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HCI. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05%.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. rno~g. Nuci. Chern.

1958, 7, 286.



126 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. K~. 1975, 20, 1479-83; Ru6~. J.
lrtMg. Chem. (ErtgrrJta.~.e.) 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of PrC13.6H2O in 96.8 % aC2H6OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/lOO gb g/lOO g g/lOO g g/lOO g g/lOO g mol -Iekg

20 43.22 43.49 43.26 43.08 43.32 1.219

30 45.01 45.21 44.90 45.00 45.03 1.267

40 48.35 48.46 48.23 48.14 48.29 1.359

50 54.42 54.41 54.20 54.46 54.37 1.530

60 63.02 62.98 63.11 63.06 63.04 1. 774

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results ob­
tained by approaching equilibrium from above
and below. Two of the data points in the
table were obtained after 3 h of equilibra­
tion, and the remaining two data points were
obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 113.4 - 114°C.

SOURCE AND PURITY OF MATERIALS:
PrC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The crystals
analysed for the metal by titrn with Trilon
B, and for Cl by the Volhard method.
Found (%) for Pr: 39.50, 39.55 (calcd 39.64).
Found (%) for Cl; 29.80, 30.10 (calcd 29.97).
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by dis tn. Ethanol concn determined
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.7 % (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Praseodymium chloride; PrC1 3;

[1036l-79-2J

(2) I-Propanol; C3H
8
0; [71-23-8]

CRITICAL EVALUATION:

Praseodymium Chloride

EVALUATOR:
Tomasz Mioduski
Institute of Nuclear Research
Warsaw, Poland

and

Mark Salomon
USA ET & DL
Ft. Monmouth, NJ, U.S.A.

127

The solubility of PrC1 3 in I-propanol has been reported by Kirmse (1) for 298.2 K, and
by Grigorovich (2) for 273.2 K, 298.2 K, and 323.2 K. The data reported by these two
authors for 298.2 K are in serious disagreement with one another. For example Kirmse
reported a solubility of 1.24 mol kg- 1 and a solid phase of PrC13'C3H70H whereas
Grigorovich reported a solubility of 1.907 mol kg- l and a solid phase of PrC12·2C3H70H.

The source of this disagreement is unknown, and thus the more accurate data cannot be
identified. Thus we are not able to propose any tentative solubility data for PrC1 3 in
I-propanol at this time.

REFERENCES

1. Kirmse, E.M. TIL. 11 V.6e.6. Kon.6. po TeoIL. Ra.6tvoILov 1971, 200.

2. Grigorovich, Z.I. Zh. NeoILg. Khim. 1963, 8, 986.



128 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13 ;
[10361-79-2]

(2) Alcohols

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E. H.

Tit. II V4U. Konn. po TeM. RIU.tvoltOv
1971, 200-6.

PREPARED BY:

T. Hioduski and H. Salomon

solvent

1,2-ethanediol;

I-propanol;

2-propen-l-olb ;

aPrC13 solubility nature of the
-1mass % mol kg solid phase

C2H602 ; [107-21-1) 30.2 1. 75 PrC13·3C2H602

C3H8O; [ 71-23-8] 23.5 1.24 PrC13·C3H8O

C3H
6

O; [107-18-6] 39.5 2.64 PrC13 ·C3H6O

~olalities calculated by the compilers.

bIn the original paper the solvent was specified simply as C3HsOH. Upon request, the
author kindly identified the solvent as allyl alcohol.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Only the nature of the solid phase was
reported. Experimental details not given,
but were probably similar to previous works
of the author which are compiled throughout
this volume.

SOURCE AND PURITY OF MATERIALS;
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. Nuct. Chern. 1962, 24, 387.



Praseodymium Chloride 129

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) l-Propanol; C3H80; [71-23-8]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

o

25

50

mass %

30.08

32.04

33.10

ORIGINAL MEASUREMENTS:
Grigorovich, Z. I.

Zh. NeoJtg. Khhn. 1963, 8, 986-9.

PREPARED BY:
T. Mioduski

s01ubilitya

mol kg-l

1. 740

1.907

2.001

~olalities calculated by the compiler. At 250C the solid phase is
PrC13·2.0C3H70H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi­
cally.

50URCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.5 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. Ino~B. Nuct. Chern.

1958, 7, 286.



130 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) l-Butanol; C4H100; [71-36-3]

VARIABLES:

Temperature

EXPERIHENTAL VALUES:

ORIGINAL MEASUREHENTS:
Grigorovich, Z.I.

Zh. NeO~9. Khlm. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/oC mass % mol -1kg

0 15.42 0.737

25 23.62 1.251

50 31. 78 1.884

~olalities calculated by the compiler. At 250 C the solid phase is

2PrC13·3C4H90H.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alochol adduct was studied thermographi­
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I. H. J. InO~9. Nuc£. Chern.

1958, 7, 286.



Praseodymium Chloride 131

COMPONENTS:
(1) Praseodymium chloride; PrC13 ;

[10361-79-2]

(2) I-Pentanol; CSH120; [71-41-0]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Grigorovich, 2.1.

Zh. Neo!lfj. KIUm. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/Oc mass % mol -1kg

0 17.48 0.857

25 24.35 1.302

50 23.37 1.233

~olalities calculated by the compiler. At 250 C the solid phase is
PrC13 ·3C5HllOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for PrC13 (no details
were given).

The alcohol adduct was studied thermographi­
cally.

SOURCE AND PURITY OF MATERIALS:
PrC13 prepared by dissolving "experimental"
grade oxide in distilled HCl. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: authors claim accuracy to be about

0.5 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I. H. J. Ino~g. Nuet. Chern.

1958, 7, 286.



132 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.H. TIl.• II V4 e.6. Kort6. po TeoJt.
Ra4~voJtov. 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

PrC1
3

solubilitya,b

solvent

l-ethoxy-2-methoxyethane;

l,3-dioxolane;

l,4-dioxane;

[5137-45-1]

[646-06-0]

[123-91-1]

mass %

0.04

0.9

0.04

mol kg-l

0.0016

0.037

0.0016

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother­
mally agitated at 250 C or at room tempera­
ture. Authors state that the difference
found for:.the solubility was within exper­
imental error limits.

Pr was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. lrtoJtg. Nucl. Chern. 1962, 24, 387.



Praseodymium Chloride 133

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

(2) Alkoxy-ethanols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

Tit. 11 V6e6. K0I16. po TeOlt. Rcu>tvOltov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

aPrC1
3

solubility

solvent

2-methoxyethanol;

2-ethoxyethanol;

C3H802 ; [109-86-4]

C4Hl002 ; [110-80-5]

mass %

12.8

16.2

-1mass kg

0.594

0.782

nature of the
solid phase

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Il1oltg. Nuci.. Chem. 1962, 24, 387.



134 Praseodymium Chloride

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.; Dressler, H.

z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

PrC13 solubilitya

solvent mass % mol -1kg

l-methoxyheptane; C8H18O; [629-32-3] 0.8 b 0.033

l-methoxyoctane; C9H20O; [929-56-6] 0.07 0.0028

l-methoxynonane; ClOH22O; [7289-51-2] 0.06 0.0024

~olalities calculated by the compilers.

bSolid phase dried in a vacuum desiccator over P205• Analysis yielded the composition
PrC1

3
.2C

8
H

lS
O. Compositions of other solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother­
mally agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P4010 . Pr was determined by complexo­
metric Eitration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES;
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COMPONENTS:

(1) Praseodymium chloride; prC13 ;
[10361-79-2]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Rossmanith, K.; Auer-Welsbach, C.

MattitUck. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of PrC1
3

in tetrahydrofuran at 200 C (room temperature) was reported to be

0.590 g per 100 ml of solution

(0.0239 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor w~th agita­
tion for 60-S0 hours at room temperature.

Praseodymium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. PrC13 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



136 Praseodymium Chloride

COMPONENTS:

(1) Praseodymium chloride; PrC13;
[10361-79-2]

VARIABLES:

One Temperature: 250 C

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.
Zh. Neo~g. Khlm. 1975, 20, 908-14;
RU.6.6. J. InMg. Chern. EngL TIta.n.6L
1975, 20, 508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutioq

mass %

30.0

mol/kg sIn

1.21

-3g dm

356.5

mol dm- 3

1.45

mol kg-l density/g cm-3

(compiler)

1.73 1.24

The solid phase is Pre13

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis taker
and added to methanol and pptd with aq NH •
The pptd Pr(OH)3 was washed repeatedly an~
heated to the oxide for gravimetric analysis.
The solid phase was analyzed (no details
given) for phosphorous and only anhydrous
PrC13 was found. All operations were per­
formed in a dry box through which a stream
of argon was passed.

The major objective of this work was to
establish the nature of complextion between
TBP and PrC1

3
in solution. Additional

studies with unsaturated solutions (lR
spectra, viscosity, molar conductivities)
are discussed in the source paper.

SOURCE AND PURITY OF MATERIALS:
Anhydrous PrC13 prepared by chlorination of
Pr20~ with CC14 vapor (1,2). Source and
purify of materials not given. Pr was
analyzed gravimetrically and Cl by Volhard's
method. Tributylphosphate (TBP) was puri­
fied "by the standard method." No addition­
al details given.

ESTIMATED ERROR:
No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khlm. 1964, 9, 1427.

2. Novikov, G.l.; Tolmacheva, V.D.
Zh. P~kl. Khlm. 1965, 38, 1160.



COMPONENTS:

Praseodymium Chloride

ORIGINAL MEASUREMENTS:

137

(1) Praseodymium chloride; PrC13
[10361-79-2]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

solvent

Kirmse, E.M.

Tn. 11 V.6U. Konn. po Te.oJt. RiUlZVOJtov
1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

PrC13 solubilitya

mass % mol kg-l

2-propanamine; iso-C3H9N;

2-propen-l-amineb C3H7N;

[107-10-8]

[75-31-0]

[107-11-9]

22.2

0.08

0.05

1.15

0.0032

0.0020

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3HsNH2, and upon request the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
NothiPR specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoJtg. Nuct. Chern. 1962, 24, 387.



138 Praseodymium Chloride

COMPONENTS:..
(1) Praseodymium chloride; PrC13;

[10361-79-2]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K ~ 298 ± 3

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

Zh. Neong. Kh£m. 1977, 22, 1761-6;
Ru.6.6, J. 1nong. c1i:eiri"": (Eng!... TIUln.6.e.. J
1977, 22, 955-8.

PREPARED BY:

T. Mioduski

ESTIMATED ERROR:
-3Soly: precision ± 0.001 mol dm at a 95 %

level of confidence (authors).

SOURCE AND PURITY OF MATERIALS:
Anhyd PrCl, prepd similarly to that in (1) by
subliming NH Cl from a mixt of PrC13 and 6
moles of NN ~l in a stream of inert gas at
200-400'C (~rOCl content less than 3 %). The
solvent was purified as in (2).

PrC13.3C Hl N OP prepd by dissolving the
hydrate ~n ~3ri18N30P and heating to 140-145°C
for 5 m. The solvate was pptd by addition of
abs ether, washing 7 times with ether, and
drying over P205 in a stream of dry nitrogen.
Yield was about 90 %.

The solubility of the anhydrous salt at 25 ± 3°C was given as

0.113 ± 0.003 mol dm- 3

Starting with the solvate PrC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.128 ± 0.001 mol dm- 3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3·C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and
the tube agitated at room temperature (25 ±
3'C) until equilibrium was reached. Aliquots
were withdrawn periodically and analysed for
the metal content. Rare earth concentration
was determined by complexometric titration,
and by the radiometric method using the
isotope Tm-170 ( t; ~ 169 d). Authors state
that results for both methods agreed. Al­
though not clearly stated, it appears that
equilibrium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analyzed and found to be PrC13·3CfiH18N30P. Temp: precision ± 3 K.
The solvate was analysed for metal confent by~~~....:...;;.;;..;;.;;.......;;.;;;....=....;...-------------t

complexometric titrn, for chloride by the REFERENCES:1. Taylor, M.D.; Carter, C.P. J. Inong.
Volhard method, and the solvent was obtained N· D Ch 24 8

U<:.<.. em. 1962, ,3 7.
by difference. IR spectra confirmed the
absence of water. Structural studies of the 2. Fomicheva, M.G.; Kessler, Yu.M.; Zabusova,
solvate also carried out by X-ray analysis. S.E.; Alpatova, N.M. E.e.ektnokhlmiya

1975, 11, 163.



Praseodymium Chloride 139

COMPONENTS:
(1) Praseodymium chloride; PrC13;

[1036l-79-Z]

(Z) Tetrachlorostannate; SnC14 ;
[7646-78-8]

(3) Phosphorus oxychloride; POC13 ;
[100Z5-87-3]

VARIABLES:

T/K = Z93

Concentration of SnC14

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

Zh. P~kl. Khim. 197Z, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14:POC13 ratio

(by volume)

°1:Z50
1:100
1:50
1:Z5
1:15
1:10

SnC14 concentration

mol dm-3

°0.035
0.085
0.17
0.33
0.59
0.78

PrZ03 solubilitya

moles Pr dm-3

0.013
0.10
O.ZO
0.31
0.Z7
O.lZ
0.11

~his is also the solubility of PrC13 in the SnC14-POC13 mixtures because the oxide is
quantitatively converted to the chloride according to

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14 , PrC13, PZ03C14 and POC13 (the compiler assumes PZ03C14 is
soluble).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
PrZ03 were placed in sealed ampoules, heated
to ZO-Z500 C to increase the rate of solution,
and then rotated in an air thermostat at ZOo
C for Z-ZOO hours. Without preheating,
equilibrium was established after ZOO hours.
Preheating to lZOoC lowered the equilibra­
tion time at ZOo to 2 hours.

Pr was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Pr60ll of "the first sort" was reduced to
PrZ03 with hydrogen at 9500 C.

"Pure" grade SnC14 and POC13 were dehydrated
with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.ZK
(,.nmni 1 " ... ,

REFERENCES:



140 Praseodymium Bromide

COMPONENTS:

(1) Praseodymium bromide; PrBr3 ;
[13536-53-3]

(2) l,2-Diethoxyethane; C6H1402 ;

[629-14-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

TIl.. 11 V~e.6. Konn. po TeM. Rit6tvolWv
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

The solubility of PrBr3 in l,2-diethoxyethane at 250 C was given as

0.6 mass %

The corresponding value of the molality calculated by the compiler is

0.016 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inohg. Nuct. Chern. 1962, 24, 387.



COMPONENTS~

Praseodymium Bromide

ORIGINAL MEASUREMENTS:

141

(1) Praseodymium bromide; PrBr3;
[13536-53-3]

VARIABLES~

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. II V6eh. Kon6. po Teo~.

RMtvoMV. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of PrBr
3

in p-dioxane at around 250 C was given as

0.35 mass %

The corresponding molality calculated by the compiler is

9.2 x 10-3 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25 0 C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Pr was determined by complexometric titra­
tion.

No other details given.

Mlo-p

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR~

Nothing specified.

REFERENCES:
1. Taylor, U.D.; Carter, C.P.

J. Ino~9. Nuc£.. Chern. 1962, 24, 387.



142 Praseodymium Bromide

COMPONENTS:
(1) Praseodymium bromide; PrBr3;

[13536-53-3]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

TIl.• II V.6M. Kon6. po Te.olt. Ra.6.tVOMV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

aPrBr3 solubility

mass % mol kg-lsolvent

l-propanamine; n-C3H9N; [107-10-8]

2-propanamine; iso-C3H9N; [75-31-0]

l-butanamine; n-C4Hn N; [109-73-9]

2-butanamine; sec-C4Hn N; [13952-84-6]

di-2-butylamine; (sec-C4H9)2NH ; [626-23-3]

21.6

9.6

9.2

26.5

0.04

0.724

0.279

0.266

0.947

o.oon

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inaltg. Nuct. Chern. 1962, 24, 387.



143Praseodymium Iodide

COMPONENTS:

(1) Praseodymium iodide; PrI3;
[13813-23-5)

VARIABLES:

Room temperature: TIK around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse. E.M.; Zwietasch. K.J.; Tirschmann.
J.; Oelsner. L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.U. TIl.• 11 V<\U. Konn. po TeM..
Ra<\tvo~ov. 1971, 200-6.

PREPARED BY:

T. Uioduski

The solubility of PrI
3

in p-dioxane at about 25
0
C was given as

2.7 mass %

The corresponding molality calculated by the compiler is

0.053 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 250 C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Pr was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. rno~g. Nuc.L Chern. 1962, 24, 387.
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COMPONENTS:
(1) Praseodymium iodide; PrI3;

[13813-23-5]

(2) Alkyl amines

VARIABLES:

TIK .. 298

EXPERIMENTAL VALUES:

Praseodymium Iodide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Tit. 11 V.6U. Kon6. po TeM. Rit6.tvoltov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-propanamine;

2-propanamine;

l-butanamine;

2-butanamine;

PrI3
solubilitya

% -1mass mol kg

[107-10-8] 15.5 0.352

[75-31-0] 5.3 0.107

[109-73-9] 19.6 0.467

[13952-84-6] 2.5 0.049

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. Nucl. Chern. 1962, 24, 387.



Praseodymium Iodide 145

COMPONENTS:
(1) Praseodymium iodide ; prI3;

[13813-23-5]

(2) N,N-Dimethy1formamide; C3H7NO;
[68-12-2]

VARIABLES:

T/K = 298.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Moeller, T.; Galasyn, V.

J. Ino~g. Nucl. Chern. 1962, 72, 259-65.

PREPARED BY:
M. Salomon

The solubility of PrI3 in HCON(CH3)2 at 250 C was reported as

-3735.8 g dm

and as

-30.6650 mol dm

The solid phase is the solvate PrI3.8HCON(CH~)2' The melting point (sealed tube
method) of this solvate given as 90.5 - 92.50 C.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Authors state that solubilities were deter­
mined by analysis of a1iquots after equili­
bration at 25 ± 0.0250 C, and that techniques
were generally similar to those described in
(1).

The rare earth content was determined by
comp1exometric titration with EDTA at 600 C.
Iodide was determined by the Vo1hard method
and carbon, hydrogen, and nitrogen by usual
microanalytical techniques.

REFERENCES:

1. Moeller, T.; Cullen, G.W. J. Ino~g. Nucl.
Chern. 1959, 10, 148.

2. Watt, G.W.; Gentile, P.S.; He1venston, E.
P. J. Am. Chern. Soc. 1955, 77, 2752.

3. Biltz, H.; Biltz, W. Labonato~y Methodb
06 InO/tga.IU.c ChemiA:tIl.y (2nd Ec:l.ULonl.
John Wiley. N.Y. 1928.

4. Leader, G.R.; Gormley, J.F. J. Am. Chern.
Soc. 1951, 73, 5731.

5. Thomas, A.B.; Rochow, E.G. J. Am. Chern.
Soc. 1957, 79, 1843.

SOURCE AND PURITY OF MATERIALS:
The initial material was the rare earth
oxide of 99.9+% purity. Iodides were prepd
by two methods. 1. Acetyl iodide method (2)
where the hydrated acetate is treated with
acetyl iodide in benzene. Acetyl iodide
prepd as in (3). 2. The iodide was prepd by
metathesis by reaction of the hydrated
PrC13 with KI in DMF followed by addition of
benzene and distillation of the benzene­
water azeotrope.

For both preparations the solvate PrI3.8DMF
was recrystallized from DMF by addition of
ether.

The solvent, DMF, was prepared as in (4,5),
and its electrolytic conductance was
~ 3.7 x 10-7 S cm-1 at 250 C.

ESTIMATED ERROR:

Soly: precision around ± 0.1% (compiler).

Temp: precision ± 0.025 K (authors).
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COMPONENTS:
(1) Neodymium fluoride; NdF3;

[13709-42-7J

(2) Alcohols

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

solvent

Neodymium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~4. He6te, Paed. In6t. Koethen
~, 2, 85-90.

PREPARED BY:

T. Mioduski and M. Salomon

NdF
3

solubilitya,b

mass % mol kg-l

methanol;

ethanol;

[67-56-1J

[64-17-5J

0.02

0.02

~lalities calculated by the compilers.

bSOlid phases were dried in a desiccator over P4010 and the Nd:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of NdF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solutior
were removed by decanting or by centrifuging.

The sIn was heated with about 10 cm3 of 10%
KOH solution for 3-5 h to obtain solid
Nd(OH)3 and a basic P- solution. The preci­
pitate was washed, dissolved in aq HCl, and
Nd determined several times by complexometric
titration with potentiometric end-point de­
tection (1). The fluoride content in the
filtrate was determined as described in (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Nd203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid
produced was NdF3.O.5H20 and was dehydrated
by washing with acetone followed by drying
at 3100 C for 120 hours.

The solvents were dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown •

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 12l2, 20, 33.



COMPONENTS:
(1) Neodymium fluoride; NdF3 ;

[131'09-42-1']

(2) Ethers

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Neodymium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

Vi&4~o~e~6t. Paed. Inst. Koethen,
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon

147

solvent

1-methoxydecane;

l-(chloromethoxy)butane;

mass %

C
ll

H240; [7289-52-3] O.Ola

C
5
HllC10; [2351-69-1] 0.02

b

solubility

mol/IOO g sIn

5.0 x 10-5

9.9 x 10-5

aSolid phase. Nd:F:ether:H20 ratio found to be 1:3.03:0.06:0.24.

bSo1id phase. Nd:F:ether:H20 ratio found to be 1:2.89:0.51:0.25

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 51'3 K, the Nd:F:H20 ratio
was 1:3.01:0.45.

No other information available.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Kirmse, E.M. Wi&4. HeMe, Paed. r~t.

Koethen. 191'8, 2, 85.



148 Neodymium Fluoride

COMPONENTS:
(1) Neodymium fluoride; NdF3;

[13709-42-7 ]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

w.u,,t,. HeMe, Paed. In6.t. Koe.then
1978, 2, 85-90

PREPARED BY:

T. Mioduski

0.04 mass %

The corresponding molality calculated by the compiler is

2.0 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Nd:F ratio determined
to be almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of NdF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging.

The s In was heated with about 10
cm3 of 10% KOH solution for 3-5 h to obtain
solid Nd(OH)3 and a basic ~ solution. The
precipitate was washed, dissolved in aq HCl,
and Nd determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined as described
in (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Nd203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was NdF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
3l0oC for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E.M.
Chemia AnatLtyezna~, 20, 33.



COMPONENTS:
(1) Neodymium fluoride; NdF3 ;

[13709-42-7J

(2) Dimethylsulfoxide; C2H60S;
[67-68-5J

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Neodymium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~. He6~e, Paed. In6~. Koethen
~, 2, 85-90.

PREPARED BY:

T. Mioduski
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The solubility of NdF
3

in (CH3)2S0 at room temperature was given as

0.02 mass %

The corresponding molality calculated by the compiler is

1.0 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P4010 and the Nd:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg NdF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-2 hours to obtain quantitative separation
of solid Nd(OH)3 and a basic F- solution.
The Nd(OH)3 was filtered, washed and
dissolved with Hel. Nd determined several
times by complexometric titration with
potentiometric end-point detection (1).
The fluoride content of the basic filtrate
was determined photometrically using
AI-Eriochrome cyanine color lake (2).

The reported solubility is a mean of
"numerous parallel determinations," or at
least two parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Nd203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was NdF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
3100 C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown .

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

.!2.12±., 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
ChemLa Anatityczna ~, 20, 33.
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COMPONENTS:

(1) Neodymium fluoride; NdF3 ;
[13709-42-7]

[110-86-1J

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Neodymium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~~. He6~e, Paed. r~~. Ko~hen

1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of NdF3 in pyridine at room temperature was reported to be

0.07 mass %

The corresponding molality calculated by the compiler is

3.5 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P4010 and the Nd:F ratio found to
equal almost 1: 3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method. About 100 mg NdF3 and
10-20 cm3 of solvent mechanically agitated
at room temperature for 100 hours. Samples
of saturated solution for analyses were
obtained by decantation or by centrifuging.
5-10 g of saturated solution were heated
with about 10 cm3 of 10 % KOH solution for
1-2 hours to obtain quantitative separation
of solid Nd(OH)3 and a basic F- solution.
The Nd(OH)3 was filtered, washed and
dissolved with HCI. Nd determined several
times by complexometric titration with
potentiometric end-point detection (1).
The fluoride content of the basic filtrate
was determined photometrically using
AI-Eriochrome cyanine color lake (2).

The reported solubility is a mean of
"numerous parallel determinations," or at
least two parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Nd203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was NdF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
3100 C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.
2. Schilbach, U.; Hetze, T.; Kirmse, E.M.

Chemia Analityczna~, 20, 33.



Neodymium Chloride 151

COMPONENTS:
(1) Neodymium chloride; NdC1 3;

[10024-93-8J

(2) Hexachloro-l,3-butadiene; C4C16 ;
[87-68-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.U.; Gudkova, V.I.

Zh. Neo~g. Khlm. 1968, 13, 3096-9; RUA4, J.
IYl.o~. Chem. (El1g£.. TILa.M£") 1968, 13,
1596-8. --

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

solubilitya

t/·C mass % mol -1kg

25 0.029 0.00116

50 0.037 0.00148

75 0.055 0.00220

nature of the

dIg -3 nIp 20 solid phasecm nO

1.679 0.0389 1. 5553 NdC13·3.5H2O

1.648 0.0311 1.5553 11

1.612 0.0249 1.5550 NdC1 3·3H2O

aMolalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. EqUilibrium attained
after 12 d at 25·C, 10 d at 50·C, and 7 d at
75·C.

Initial salt. liquid phases and solid phases
analysed for Nd by the oxalate method or by
titration with Trilon B using Xylene Orange
indicator. and for chloride by the Volhard
method. Presumably water was found by dif­
ference. Solid phase compositions confirmed
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS;
NdC1 3 .6HZO prepd by dissolving 99.8% NdZ03
in HCl, evaporating and cooling, recrysfal­
lizing, and drying in a desiccator. The
oxide contained oxide impurities of other
rare earths and Fe (0.01%), Ca«0.01-0.05%).
and Cu (0.01%). The product was analysed
for metal and halide (mass %): Nd 40.25%.
Cl 26.30%, H20 33.45%.

Purified solvent (method not specified) had
the following properties:
W -3 Wd4 = 1.6807 g cm ,and ~ = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:



152 Neodymium Chloride

COMPONENTS:

(1) Neodymium chloride; NdC1 3 ; [10024-93-8]

(2) Methanol; CH40; [67-56-1]

CRITICAL EVALUATION:

EVALUATOR:
Mark Salomon
USA ET & DL
Ft. Monmouth, NJ, U.S.A.

and

Tomasz Mioduski
Institute of Nuclear Research
Warsaw, Poland

The solubility of NdC1 3 in methanol has been reported in three publications (1-3).
West (1) studied the solubility from 283-313 K and reported his results in volume units.
The results in (2) for 273-323 K and in (3) for 298.15 K are both in mass units, but there
is serious disagreement between these results. For example at 298.2 K Grigorovich (2)
reports a solubility of 4.466 mol kg- l isolid phase is NdC13·3CH30H) while Merbach et al.
(3) report a solubility of 2.75 mol kg- (solid phase is NdC13·4CH30H).

While we cannot directly compare West's solubility result of ~ 2.25 mol dm-3 at 298.2 K
with those in (2,3), it certainly is more consistent with the result of Merbach et al.
This does not necessarily imply that there is some systematic error in the results of
Grigorovich, but rather that a metastable phase is involved.

Merbach et al. report two values for the solubility of NdC1 3 in methanol at 298.15 K.
The first value of 2.75 mol kg- l was obtained when the solution was equilibrated with the
tetrasolvate. Starting with the anhydrous salt, Merbach et al. found a solubility of 2.84
mol kg-I, and the difference in these two results (3 %) is much greater than the experiment
al precision of 0.5 % estimated by the compilers. It would thus appear that the higher
solubility resul t of Merbach et al. represents a solution in "quasi" equilibrium with both
the stable NdC1 3 ·4CH30H and metastable NdC1 3 ·3CH30H solid phases.

At this time we designate both results of Grigorovich (2) and Merbach et al. (3) as
te~ve solubility data. For 298.15 K the tentative solubility in the stable tetra­
solvate system is 2.75 mol kg- 1 (3), and at 273.2 K, 298.2 K and 323.2 K the tentative
solubilities for the metastable trisolvate system are 3.349 mol kg-I, 4.466 mol kg- l and
5.133 mol kg-I, respectively (2).

REFERENCES

1. West, D.H. Ma6t~ The6~. University of Illinois. Urbana, IL. 1932. Some of West's
data have also been published in reference 4 below.

2. Grigorovich, 2.1. Zh. Neo4g. K~. 1963, 8, 986.

3. (a) Merbach, A.; Pitteloud, M.N.; Jaccard, P. Helv. C~. Acta 1972, 55,44.

(b) Pitteloud, M.N. The6e. Faculte des Sciences de l'Universite de Lausanne. 1971.

4. Hopkins, B.S.; Quill, L.L. P40C. Nat!. Acad. S~. U.S.A. 1933, 19, 64.



COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

(2) Methanol; CH40; [67-56-1J

VARIABLES:

T/K = 283 - 313

Neodymium Chloride

ORIGINAL MEASUREMENTS:
West, D.H.

Ma..6.t~ Thu-u'. The University of
Illinois. Urbana, IL. 1932.1

PREPARED BY:

M. Salomon and T. Mioduski
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EXPERIMENTAL VALUES:

g Nd203
in 10 cc of saturated sln solubility of NdCl a,b

3
t/oC sample 1 sample 2 a mol dm-3average

10 3.5696 3.5737 3.5717 2.1230

20 3.7587 3.7268 3.7428 2.2247

30 3.838 3.8162 3.8271c 2.2748

40 3.9727 3.9955 3.9841 2.3681

aCalculated by compilers.

b Calculated by compilers based on average mass of Nd20
3

.

CAuthor gives average value of 3.8221 g/lO cc.

The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 100 cc of alcohol NdC13 prepd by addn of HCl to spectro-pure
and excess salt placed in 250 cc glass stop- Nd203' and evaporating the sln to a paste
pered bottle, and rubber tubing placed over which crystallized upon cooling. The hydrate
the stopper and neck of the bottle and a rub- was dried in a stream of dry HCl by slowly
ber stopper fitted into the open end of the increasing the temp. The anhyd salt was
tUbing to prevent leakage of water into the stored in cork-stoppered bottles in a desic­
bottle. The bottle was immersed in a thermo- cator over P205' Analysis by conversion to
stat and mechanically agitated for at least the oxalate and ignition to the oxide showed
12 h. The saturated solutions were then per- the salt to be anhydr. Commercial alcohol
mitted to settle for a minimum of 12 h, and placed over CaO for 1 week and then distil-
duplicate 10 cc aliquots removed with a led: the first and last 15-20 cc were dis-
pipet. Water was added to the aliquots and carded. CUS04 test for H20 was negative.
the sln heated and oxalic acid added to ESTIMATED ERROR:
precipitate the rare earth oxalate. The Soly: precision probably within ± 3%
precipitate was filtered, washed with (compilers).
distilled water, and ignited to the oxide
and weighed. Temp: precision ± 0.2 K (author).

REFERENCES:
1. Some data from West's Thesis was pUblish­

ed in graphical form by Hopkins, B.S.;
Quill, L.L. P~Oc. Na.tt. Acad. Sci. U.S.A.
1933, 19, 64.
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COMPONENTS:

(1) Neodymium chloride; NdC13 ;
[10024-93-8]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL HEASUREHENTS:

Grigorovich, Z.l.

Zh. Neo4g. Kh1m. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/oC mass % mol -1kg

0 45.63 3.349

25 52.81 4.466

50 56.26 5.133

~olalities calculated by the compiler. At 250 C the solid phase is NdC13.3CH
3

0H.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for NdC13 (no details
were given).

The alcohol adduct was studied thermographi­
cally.

SOURCE AND PURITY OF MATERIALS:
NdC13 prepared by dissolving "experimental"
grade oxide in distilled HCl. The result­
ing chloride was dehydrated by treatment
with thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: author states accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:

1. Freeman, I.H. J. Ino4g. Nuct. Chern.
1958, 7, 286.



Neodymium Chloride 155

COMPONENTS:

Neodymium chloride; NdC1
3

;
[ 10024-93-8 ]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Merbach, A.; Pitteloud, M.N.· Jaccard P.
Helv. Chlm. Acta~, 55, 44-52. '

Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilities/mol kg-l

25

a

2.75

b

2.84

a. Initial salt is the adduct NdC13 .4CH30H. Equilibrated solid phase analyzed and
found to be NdC13.4CH30H.

b. Solutions equilibrated with anhydrous NdC13. Equilibrated solid phases not
analyzed, but assumed by the compilers to be NdC13.4cH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a drY
box. Neodymium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct NdC13.4CH30H confirmed by lH
NMR and X-ray diffraction.

The reported solubilities are mean values of
2-4 determinations.

COMMENTS AND/OR ADDITIONAL DATA

Reference (3) was incorrectly cited in the
source paper as: J. Inolt.g. NLlCL Chem. 1958,
7, 224 (this is the reference to a paper by
J.H. Freeman and M.L. Smith Which describes
the preparation of anhydrous salts by treat­
ment with thionyl chloride). Reference (3)
was corrected by the compilers.

SOURCE AND PURITY OF MATERIALS:
Nd203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The salt
was dehydrated as described in (3). The
adduct NdC13.4CH30H prepared by dissolving
the hydrate in a small excess of o-methly­
formate followed by distillation and crystal­
lization from methanol.

Methanol was puri fied and dried by the
Vogel method.

ESTIMATED ERROR:
Soly: precision ~0.5% as in (1) (compilers).

Temp: precision probably at least ± 0.05 K
as in (1) (compilers).

REFERENCES:
L Brunisholz, F.; Qulnche,J.p.; Kalo, A.M.

Helv. Chlm. Acta 1964, 47, 14.
2. Flatt, R. CfWni.a 122£, 6, 62.
3. Taylor, M.D.; Carter, C.P. J. Inolt.g.

Nu.c.l Chem. 1962, 24, 387 (see COMMENTS
at left).



156 Neodymium Chloride

COHPONENTS:

(1) Neodymium chloride; NdCI 3 ; [10024-93-8]

(2) Ethanol; C2H60; [64-17-5]

EVALUATOR:
Mark Salomon
USA ET & DL
Ft. Monmouth, NJ, U.S.A.

and

T. Mioduski
Institute of Nuclear Research
Warsaw, Poland

CRITICAL EVALUATION:

The solubility of NdCl 3 in ethanol has been reported in three publications (1-3).
King (1) studied the solubility from 273-323 K and reported his results in volume units.
The results in (2) for 273-323 K and in (3) for for 298.15 K are both in mass units, but
there is serious disagreement between these results. For example at 298.2 K Grigorovich
(2) reports a solubility of 3.080 mol kg- l (solid phase is NdC13·2C2H50H) while Merbach
et al. (3) report a solubility of 1.35 mol kg- l (solid phase is NdC13·3C2H50H).

While we cannot directly compare King's solubility result of 1.2858 mol dm-3 at 298 K
with those in (2,3), it certainly is more consistent with the result of Merbach et al.
This does not necessarily imply that there is some systematic error in the results of
Grigorovich, but rather that a metastable phase is involved.

Merbach et al. report two values for the solubility of NdC13 in ethanol at 298.15 K.
The first value of 1.35 mol kg- l was obtained when the solution was equilibrated with the
trisolvate. Starting with the anhydrous salt, Merbach et al. found a solubility of 1.52
mol kg-I, and the difference in these two results (11 %) is much greater than the
experimental precision of 0.5 % estimated by the compilers. It would thus appear that the
higher solubility resul t of Merbach et al. represents a solution in "quasi" equilibrium
with both the stable NdC13'3C2H50H and NdCI 3 '2C2H50H solid phases.

At this time we designate both results of Grigorovich (2) and Merbach et al. (3) as
tent~ve solubility data. For 298.15 K the tentative solubility in the stable trisolvate
system is 1.35 mol kg-I, and at 273.2 K, 298.2 K and 323.2 K, the tentative solubilities
for the metastable disolvate system are 2.420 mol kg-I, 3.080 mol kg- l and 2.333 mol kg-I,
respectively. At this time we cannot explain the decrease in the solubility at 323.K in
the metastable system: either an error exists or the system has reverted to the stable
trisolvate system.

REFERENCES

1. King, F.E. MaAt~ Th~~. University of Illinois. Urbana, IL. 1932. Some of King's
data have also been published in reference 4 below.

2. Grigorovich, Z.I. Zh. Neo~g. Khlm. 1963, 8. 986.

3. (a) Merbach, A.; Pitteloud, M.N.: Jaccard, P. Helv. Chlm. Acta 1972, 55, 44.

(b) Pitteloud, M.N. Th~e. Faculte des Sciences de l'Universite de Lausanne. 1971.

4. Hopkins, B.S.; Quill, L.L. P~oc. IJail. Acad. SU. U.S.A. 1933, 19, 64.



COMPONENTS:
(1) Neodymium chloride; NdC1 3;

[10024-93-8J

(2) Ethanol; C2H60; [64-17-5J

VARIABLES:

T/K = 273 - 323

Neodymium Chloride

ORIGINAL MEASUREMENTS:
King, F.E.

Ma.6.teJL6 Thu-u'. University of Illinois.
Urbana, IL. 1932.1

PREPARED BY:

M. Salomon and T. Mioduski

157

EXPERIMENTAL VALUES:
g Nd20

3
in 10 cc satd sIn

experimental averagea

-3
density/g cm solUbility of NdCl a,b

3
mol dm-3 mol kg-l

o
o

10
10

15
15

20
20

25
25

30
30

40
40

40c

40c

50
50

1.5598
1.5748
1.6053
1.6190

1.6338
1.6322

2.0129
2.0035

2.4274
2.4113

1.9223
1.9260

2.2178
2.2333

3.0182
3.0164

2.9742
2.9667

1.5673

1.6122

1.6330

2.0082

2.4194

1.9242

2.2256

3.0173

2·9705

exptl
1.0102
1.0108
1.0370
1.0378

1.0502
1.0507

1.0613
1.0615

1.1183
1.1185

1.0524
1.0524

1.0832
1.0831

1.207

1.1740
1.1750

aav

1.0105

1.0374

1.0505

1.0614

1.1184

1.0524

1.0832

0.9316

0.9582

0.9706

1.1937

1.4380

1.1437

1. 3228

1. 7935

1.7656

0.9219

0.9237

0.9240

1.1246

1.2858

1.0868

1.2213

1.486

1.5033

aCalculated by compilers.

bCalculated by compilers using average values for mass Nd203 and density of satd sIns.

cThese points detd after two points at 500 Cdetd:i.e. after cooling from 50°C to 400 c.
'Ph""" ;1"+..,, nni n+.." nrnhahlv r"nr"o:ent m,,+'a"+.abJ e • 10

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Salt and alcohol placed in 250 cc stoppered
bottle and mechanically agitated in a thermo
stat for at least 24 h. Bottle sealed by
placing rubber tubing over stopper and neck
of bottle. SIns allowed to settle for at
least 12 h and duplicate 10 cc aliquots re­
moved with pipet previously rinsed with the
sIn. Analyses performed by evapn of alcohol
addn of water, and pptn of the rare earth
with oxalic acid. The oxalate was filtered
and ignited to const weight as the oxide.
Densities measured with a pycnometer, but
author states loss by evapn resulted in
slightly low values. Soly detns using singlE
bottle by (1) starting at OoC and raising thE
temp for the next detn, and (2) by cooling
the bottle to a lower temp for a second
analysis. Salt and solvent added to the
bottle as needed. The results of the second
duplicate analysis (i.e. by cooling) resulte
in higher soly values (see table). Several
samples of the solid were taken for analyses,
but .ter.lpeJuU:uJt.e. n.ot g.<.ve.n.. These samples
were dried in vac over P205' weighed, con­
verted to the oxalate and ignited to the
oxide. Two analyses gave. 2.59 and 1. 65

.• "f' ",..,r-;,+~,,:r~o+i"n

SOURCE AND PURITY OF MATERIALS:
NdC13 prepd from spectro-pure Nd203 by trea~
ment with aq HCl, and evapn to the point of
crystn. Crystals dried in atm of dry Hel
for 24 h followed by slow heating in dry
HCl until the anhydr salt was obtained. 'l'he
salt was stored in a vac desiccator over
P205' The salt was analyzed for presence of
H20 by gravimetric analysis (oxlalate-oxide
method), but results not given: presumably
little or no water was found. Ethanol ob­
tained from the stock room (i.e. source and
purity unknown) dried with anhydr Na2S04'

ESTIMATED ERROR:
Soly: precision no better than ± 5%

(compilers) .

Temp: precision ± 1 K.

REFERENCES:
1. Some of the data from King's Thesis was

published in graphical form by Hopkins,
B.S.; Quill, L.L. PIWC. Nail. Aca. d
Sc.<.. U.S.A. 1933, 19, 64.
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COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-0J

(2) Ethanol; C2H60; [64-17-5J

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Grigorovich, Z.I.

Zh. Neo~g. Kh£m. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

mass % mol kg-l

o

25

50

37.75

43.56

36.89

2.420

3.080

2.333

~olalities calculated by the compiler. At 250 C the solid phase is
NdC1

3
·2C2H

5
0H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for NdC1 3 (no details
were given).

The alcohol adduct was studied thermo­
graphically.

SOURCE AND PURITY OF MATERIALS:

NdC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The result­
ing chloride was dehydrated by treatment
with thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: author states accuracy to be about

0.05%.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. Ino~. Nucl. Chern.

1958, 7, 286.
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COMPONENTS:
(1) Neodymium chloride; NdC1 3;

[10024-93-8 ]

[64-17-5 ]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
He£.v. CIUm. Ada. 1972, 55, 44-52.

Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilities/mol kg-l

25

a

1.35

b

1.52

a. Initial salt is the adduct NdC13.3C2H50H. Equilibrated solid phase analyzed and
found to be NdC13.3C2H50H.

b. Solutions equilibrated with anhydrous NdC13 • Equilibrated solid phases not
analyzed, but assumed by the compilers to oe NdC13.3C2H50H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Neodymium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct NdC13' 3C2H50 confirmed by IH
NMR and X-ray diffraction.

The reported solubilities are mean values
of 2-4 determinations.

COMMENTS AND/OR ADDITIONAL DATA:

Reference (3) was incorrectly cited in the
SOurce paper as: J. 1noltg. NucL Chern. 1958,
7, 224 (this is the reference to a paper by
J.H. Freeman and M.L. Smith which describes
the preparation of anhydrous salts by
treatment with thionyl chloride). Reference
(3) was corrected by the compilers.

SOURCE AND PURITY OF MATERIALS:
Nd203 of at least 99.9% purity dissolved in
HCl to produce the heXahydrate. The salt
was dehydrated as in (3). The adduct
NdC13.3C2H60 prepared by dissolving the
hydrate in a small excess of o-ethylformate
followed by distillation and crystalliza­
tion from ethanol.

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed by
NMR method.

ESTIMATED ERROR:
Soly: precision ± 0.5% as in (1) (compilers).

Temp: precision probably at least ± O.05K as
in (1) (compilers).

REFERENCES:
1. Brunisholz, F.;Quinche, J.P.; Kalo, A.M.

He£.v. CIUm. Ada. 1964, 47, 14.
2. Flatt, R. Chlmia.~, 6, 62.
3. Taylor, M.D.; Carter, C.P. J. Inoltg.

Nuct Chern. 1962, 24, 387 (see COMMENTS
at lef't).
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COMPONENTS:

(1) Neodymium chloride; NdC13;
[10024-93-8]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Neodymium Chloride

ORIGINAL MEASUREMENTS:

Sakharova, N.N.; Sakharova, Yu.Gl; Ezhova,
T.A.; Izmailova, A.A.

Zh. Neo4g. Khlm. 1975, 20, 1479-83; RU4~. J.
1110/1.g. Chem. (El1grrJta.~.e.l 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:
solubility of NdC13 .6H2O in 96.8% C2H5OHa

sample 1 sample 2 sample 3 sample 4 mean solubilities
trC gllOO gb gllOO g gllOO g gllOO g gllOO g mol kg-lc

20 35.38 35.54 35.44 35.50 35.47 0.989

30 36.75 36.80 36.87 36.70 36.80 1.026

40 38.92 38.86 39.39 39.03 39.05 1.089

50 42.98 43.19 48.64d 42.78 42.89 1.196

60 47.89 47.60 47.68 48.18 47.84 1.334

aIt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

dThis value appears to be a typographical error in the English translation. To obtain
the reported mean solubility of 42.89 gllOO g, the correct value for this data point
should be 42.64 gilOO g (compilers).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results ob­
tained by approaching equilibrium from above
and below. Two of the data points in the
table were obtained after 3 h of equilibra­
tion, and the remaining two data points
were obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at l26.9-l28.l o C.

SOURCE AND PURITY OF MATERIALS:
NdC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The crysta~

analysed for the metal by titrn with Trilon
B, and for Cl by the Volhard method.
Found (%) for Nd:40.30, 40.10 (calcd 40.20).
Found (%) for Cl; 29.59, 29.45 (calcd 29.69).
98.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by dis tn. Ethanol concn determined
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8%. (compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

(2) l,2-Ethanediol (ethylene glycol);
C2H

6
02 ; [107-21-1J

VARIABLES:

T/K = 283 - 333

ORIGINAL MEASUREHENTS:
Racster, L. V.

Ma.6.teJL6 TheA,u,. University of Illinois.
Urbana, IL. 1932.1

PREPARED BY:

M. Salomon and T. Mioduski

EXPERIMENTAL VALUES:
g Nd20

3
in 10 cc of satd sln

experimental averagea

-3
density/g em

exptl ava
solubility NdC1

3
a ,b

mol dm-3 mol kg-l

10
10

15
15

20
20

25
25

30
30

40
40

50
50

60
60

1.5788
1.6205

2.2830
2.2818

2.7850
2.8268

2.7790
2.7895

2.3184
2.3244

2.9200
2.9878

3.3283
3.3750

3.0925
3.0703

1.5996

2.2824

2.8059

2.7843

3.3517

3.0814

1. 3123

1.4029

1.4087
1.4087

1.4550
1.4560

1.3490
1.3489

1.4666
1.4666

1·5050
1·5070

1.4087

1.4555

1.3490

1.4666

1.5060

0.9508

1.3566

1.6678

1.3798

1. 7554

1.9922

1.8316

0.7245

0.9670

1.1839

1.1370

1.0229

1.1972

1.3228

SOURCE AND PURITY OF MATERIALS:
NdC13 prepd by addn of HCl to spectro-pure
Nd203, and evapn of solvent until crystn.
Crystals dehydrated by method of Kremers (2)
Salt analyzed for presence of H20 gravimetri
cally by conversion to oXalate and ignition
to the oxide. No water of crystn was found.
Ethylene glycol (source and purity not
specified) was distilled and initial 5% of
distillate discarded. The distilled solvent
was stored in a flask sealed with paraffin.

aCalculated by compilers.

bCalculated by compilers from average mass Nd203 and average density of satd sln.

cAuthor gives av value of 2.3218 g Nd203: this appears to be a typographical error.

dAuthor gives av value of 2.9589 g Nd203: this appears to be a typographical error.
The solid nhase was not analvzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
NdC13 and solvent placed in 250 cc glass
stoppered bottle and mechanically agitated
for 24 h. Rubber tubing placed over stopper
and neck of bottle, and end of tubing sealed
with a rubber stopper to prevent water from
entering the bottle. Slns allowed to settle
for 12-18 h, but slight turbidity persisted,
particularly at the lowest and highest
temps. At 600c turbidity was significant
and appeared different leading author to
speculate possible reaction between solute
and solvent. Results at 500 and 600c said
to be approximate. Duplicate 10 cc aliquots ~E~S:":T:":I:":MA~T~E~D~E~R~RO-R-:--------------1
pipetted from the bottle for each temp. Soly: precision no better than ± 3%
Each aliquot diluted with 25 cc H20 and the (compilers).
rare earth pptd as the oxalate with oxalic
acid. The oxalate was filtered, ignited, Temp: not specified.
and weighed as the oxide. Densities of satd~~~~~~ -I
slns detd pycnometrically using pycnometer REFERENCES:
calibrated at each temp. Densities at 100C 1. Some data from Racster's Thesis was pub-
and 150C may be high due to the condensa- lished in graphical form by Hopkins, B.S.
tion of atm water on the surface of the Quill, L.L. PILOC.. Na..tt. Ac.a.d. ScL U.S.A.
pycnometer. 1933, 19, 64.

2. Kremers, H.C. J. A n; Chern Sac.. 1925,
17, 298.
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COHPONENTS:

(1) Neodymium chloride; NdC1 3 ;

Neodymium Chloride

EVALUATOR:
Hark Salomon

[10024-93-8] USA ET & DL
Ft. Honmouth, NJ, U.S.A.

(2) I-Propanol; C3H80; [71-23-8]

CRITICAL EVALUATION:

and

Tomasz Hioduski
Institute of Nuclear Research
Warsaw, Poland

The solubility of NdC1 3 in I-propanol has been reported in three publications (1-3).
West (1) reported solubility data over the temperature range of 283-313 K, and his data
are in volume units. The results for 273-323 K (2) and 298 K (3) are both in mass units,
but there is serious disagreement between these two publications. For example at 298.2 K
Grigorovich (2) reports a solubility of 1.587 mol kg- l (solid phase is NdC13·2C3H70H), and
Kirmse (3) reports a solubility of 1.295 % (the nature of the solid phase was not
specified) •

Since the difference in the results of (2,3) is much greater than the experimental
precision in either study, a probable explaination is that the results of Grigorovich
are for metastable equilibria (see the critical evaluations for the NdC1 3 - CH30H and
NdC1 3 - C2H50H systems).

Kirmse's data probably represent the stable system at 298 K, and for which we assign a
tentat~ve solubility of 1.295 mol kg- l and a solid phase of NdC1 3 ·nC3H70H where n ~ 3.

Grigorovich's data probably represent metastable equilibria involving the solid phase
NdC13·2C3H70H, and for which the tent~ve solubilities at 273.2 K, 298.2 K and 323.2 K
are 1.474 mol kg-I, 1.547 mol kg- l and 1.483 mol kg-I, respectively. Again the low
solubility at 323.2 K either represents experimental error or (partial) reversion to the
stable higher solvate system.

REFERENCES

1. West, D.H. The6~. University of Illinois. Urbana, IL. 1932. Some data from West's
thesis were published in graphical form in reference 4 below.

2. Grigorovich, 2.1. Zh. Neo~g. K~. 1963, 8, 986.

3. Kirmse, E.H. T~. 11 V.6e6 Kon6. po TeM. RtUtvMoV 1971, 200.

4. Hopkins, B.S.; Quill, L.L. P~oc. Nat!. Acad. S~. U.S.A. 1933, 19, 64.



COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

[71-23-8J

VARIABLES:

T/K = 283-313

Neodymium Chloride

ORIGINAL MEASUREMENTS:
West, D.H.

MiUteJL6 The6.iA. The University of
Illinois. Urbana, IL. 1932.1

PREPARED BY:

M. Salomon and T. Mioduski

163

EXPERIMENTAL VALUES:

g Nd20
3

in 10 cc of saturated sln

t/oC sample 1 sample 2 aaverage

10 1.4392 1.4694 1.4543

20 1.8311 1.8353 1.8332

30 2.0328 2.0293 2.0311

40 2·5593 2.5753 2.5673

aCalculated by compilers.

solubility of NdC1
3
b

mol dm- 3

0.8644

1.0896

1.2072

1.5260

b Calculated by compilers using average mass of Nd20
3

.

The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 cc of alcohol
and excess salt placed in 250 cc glass stop­
pered bottle, and rubber tubing placed over
the stopper and neck of the bottle and a
rubber stopper fitted into the open end of
the tubing to prevent leakage of water into
the bottle. The bottle was immersed in a
thermostat and mechanically agitated for at
least 12 h. The saturated solutions were
then permitted to settle for a minimum of 12
h, and duplicate 10 cc aliquots removed with
a pipet. Water was added to the aliquots
and the sln heated and oxalic acid added to
precipitate the rare earth oxalate. The
precipitate was filtered, washed with dis­
tilled water, and ignited and weighed as
the oxide.

SOURCE AND PURITY OF MATERIALS:
NdC1 3 prepd by addn of HCl to spectro-pure
Nd203' and evaporating the sln to a paste
which crystallized upon cooling. The hy­
drate was dried in a stream of dry HCl by
slowly increasing the temp. The anhyd salt
was stored in cork-stoppered bottles in a
desiccator over P205. Analysis by conver­
sion to the oxalate and ignition to the ox­
ide showed the salt to be anhydr. Commer­
cial alcohol placed over CaO for 1 wk and
then distilled: the first and last 15-20 cc
were discarded. CUS04 test for H20 was neg.

ESTIMATED ERROR:
Soly: precision probably within ~ 3%

(compilers) .

Temp: precision ~ 0.2 K (author).

REFERENCES:
1. Some data from West's Thesis was pub­

lished in graphical form by Hopkins, B.S.
Quill, L.L. P~oc. Nat!. Acad. Sci. U.S.A.
1933, 19, 64.
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COMPONENTS:

(1) Neodymium chloride; NdC1
3

;
[10024-93-8J

[71-23-8J

VARIABLES:
Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Grigorovich, Z.I.

Zh. Neo~g. Khim. 1963, 8, 986-9.

PREPARED BY:
T. Mioduski

solubilitya

mass % mol kg-l

°
25

50

26.98

28.46

27.10

1.474

1.587

1.483

~olalities calculated by the compiler. At 25
0

C the solid phase is
NdC1

3
·2C

3
H

7
0H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for NdC13 (no details
were given).

The alcohol adduct was studied thermo­
graphically.

SOURCE AND PURITY OF MATERIALS:
NdC13 prepared by dissolving "experimental"
grade oxide in distilled HC1. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: author states accuracy to be about

0.05 %.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. Ino~g. Nuct. Chern.

12.2§., 7, 286.



COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[ 10024-93-8 J

(2) Alcohols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIt. II V.6e6. Kon6. po TeolL. RIl.6.tvolLOv
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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solvent

2-me~hoxyethanol;

2-ethoxyethanol;

1,2-ethanediol;

l-propanol;

C
3
HS02 ;

C4H1002 ;

C2H602 ;

C
3
HSO;

[109-S6-4 J

[110-S0-5 J

[107-2l-1J

[71-23-8J

NdC1
3

solubilitya,b

mass % mol kg-l

16.8 0.806

18.3 0.S94

31.0 1.793

24.5 1.295

~Olalities calculated by the compilers.

bNature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled thrOUghout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors the al'hydrous salt was
probably prepared by the method of T8¥1or
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. T8¥10r, M.D.; Carter, C.P.

J. Inoltg. Nucl. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Neodymium chloride; NdC1

3
;

[10024-93-8J

[67-63-0J

VARIABLES:

T/K = 283 - 313

ORIGINAL MEASUREMENTS:
West, D.H.

Ma.steJL6 Thu-U. The University of
Illinois. Urbana, IL. 19321

PREPARED BY:

M. Salomon and T. Mioduski

EXPERIMENTAL VALUES:

g Nd20
3

in 10 cc of saturated sln solubility of NdC1
3
b

t/oC sample 1 sample 2 a mol dm- 3average

10 0.0152 0.0149 0.0151 0. 00895

20 0.0175 0.0187 0.0181 0.0108

30 0.0300 0.0295 0.0298 0.0177

40 0.0743 0.0710 0.0727 0.0432

aCalculated by compilers.

bCalculated by compilers using average mass of Nd20
3

.

The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 100 cc of alcohol NdC13 prepd by addn of HCl to spectro-pure
and excess salt placed in 250 cc glass stop- Nd203' and evaporating the sln to a paste
pered bottle, and rubber tubing placed over which crystallized upon cooling. The hydrate
the stopper and neck of the bottle and a was dried in a stream of dry HCl by slowly
rubber stopper fitted into the open end of increasing the temp. The anhyd salt was
the tubing to prevent leakage of water into stored in cork-stoppered bottles in a desic-
the bottle. The bottle was immersed in a cator over P205' Analysis by conversion to
thermostat and mechanically agitated for at the oxalate and ignition to the oxide showed
least 12 h. The saturated solutions were the salt to be anhydr. Commercial alcohol
then permitted to settle for a minimum of 12 placed over CaO for 1 week and then distil­
h, and duplicate 10 cc aliquots removed with led: the first and last 15-20 cc were dis­
a pipet. Water was added to the aliquots ane carded. CUS04 test for H20 was negative.
the sln heated and oxalic acid added to pre- ~~~~~~~~----------------------------~ESTIMATED ERROR:
cipitate the rare earth oxalate. The pre- Soly: precision probably within ± 3%
cipitate was filtered, washed with distilled (compilers).
water, and ignited and weighed as the oxide.

Temp: precision ± 0.2 K (author).

REFERENCES:
1. Some data from West's Thesis was publish­

ed in graphical form by Hopkins, B.S.;
Quill, L.L. P~oc. Natt. Acad. Sci. U.S.A.
1933, 19, 64.
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COMPONENTS:
(1) Neodymium chloride; NdC1 3;

[ 10024-93-8 ]

ORIGINAL MEASUREHENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Hetv. Chim. Acta~, 55, 44-52.

[67-63-0 ] Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
de Lausanne. ~.

VARIABLES: PREPARED BY:

T/K = 298.2 T. Mioduski and M. Salomon

EXPERIHENTAL VALUES:

mean solubilities/mol kg-l

a b

25 0.04 0.06

a. Initial salt is the adduct NdC13.3C3H70H. Equilibrated solid phase analyzed and
found to be NdC13.3C3H70H.

b. Solutions equilibrated with anhYdrous NdC13 . Equilibrated solid Phases not
analyzed, but assumed by the compilers to be NdC13.3C3H70H.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Neodymium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct NdC13.3C3H80 confirmed by lH
NMR and X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Nd203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The salt
was dehYdrated as in (3). The adduct
NdC13.3C3H80 prepared by dissolving the
hydrate in a small excess of o-methYlformate
followed by distillation and trans-solvation
of the methanol complex with 2-propanol.

Iso-propanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR.

REFERENCES:
1. Brunisholz, F.; Quinche,J.p.; Kalo, A.M.

Hetv. Chim. Acta. 1964, 47, 14.
2 • Flatt, R. C/Um.i.a. 122£, 6, 62.
3. Taylor, M.D.; Carter, C.P. J. Iltoltg.

Nuc.! Chern. 1962, 24, 387 (see COMMENTS
at left).

The reported solubilities are mean values
of 2-4 determinations. ESTIMATED ERROR:

I·C="'O::':"MMENT==""S-AND=-/""O:-=R--:-.AD="'D="'I="'T""I::-:O~N::-:AL""""D::-A':":T="'A:-:-----~Soly: precision ±. 0.5% as in (1) (compilers).

Reference (3) was incorrectly cited in the Temp: precision probably at least ±. 0.05K as
in (1) (compilers).source paper as: J. r Itoltg. Nuc.!. Chern. 1958,

7, 224 (this is the reference to a paper by
J.H. Freeman and M.L. Smith which describes
the preparation of anhYdrous salts by treat­
ment with thionyl chloride). Reference (3)
was corrected by the compilers.



168 Neodymium Chloride

COMPONENTS:
(1) Neodymium chloride; NdC1

3
;

[10024-93-8J

VARIABLES:

T/K = 283 - 333

ORIGINAL MEASUREMENTS:
Dawson, L.R.

MM.te!Ul Thu..w. University of Illinois.
Urbana, IL. 1932.1

PREPARED BY:
M. Salomon and T. Mioduski

EXPERIMENTAL VALUES:
-3g Nd20

3
in 25 cc satd sln density/g em soly NdC1

3
a ,b

t/oC experimental
a c dm-3 -1average exptl ave mol mol kg

10 0.4982 0.4971 1.2690
1.2737 0.1182 0.092810 0.4959 1.2784

20 2.7237 2.7264 1.3593 1.3595 0.6482 0.476820 2.7290 1.3597

25 2.1932 2.1892 1.3386
1. 3395 0.5205 0.3886

25 2.1851 1.3403

30 1.3407 1.3418 1.3135 1.3141 0.3190 0.2428
30 1.3429 1.3147

40 2.2771 2.2782 1.330 1.330 0.5417 0.407
40 2.2793 1.329

50 3.0694 3.0785 1.3727 1.3723 0.7319 0.5334
50 3.0875 1.3718

60 2.8782 2.8824 ----- 0.685360 2.8865 ----- -----

aCalculated by compilers.

bBased on average mass of Nd20
3

.

cRecalculated bv comnilers.
The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
About 175 cc glycerol placed in 250 cc glass NdC1 3 prepd by adding HCl to spectro-pure
stoppered bottles and "liberal amounts" of Nd203' and evaporating the solvent to the
salt added. Mixtures mechanically agjtated point of crystallization. Dehydration was
in thermostat for 24 h, then permitted to carried out in a stream of dry HCl first at
stand for 15 h after Which slns were still room temp for 24 h, then at 1000C for - 12 h
turbid. For analyses, duplicate 25 cc ali- 1100C for - 6 h, and 2000C for 3-4 h. HCl
quots of turbid slns were taken from each bo~ prepd from NaCl + H2S04 and passed through
tle and the rare earth pptd as the oxalate. H2S04 drying towers. Glycerol (presumably
The ppt was filtered, ignited, and weighed as c.p. or A.R. grade: compilers) distilled at
the oxide. Author states the presence of reduced pressure and the "first portion"
turbidity had a small effect on the overall rejected (no other details given).
accuracy of the soly determinations. Densi- ESTIMATED ERROR:
ties of satd slns determined by withdrawing Solv:_ ba~ed ~P9n precision in analyses and
samples from the bottles, placing them into temp control, overall precision in soly
a pycnometer, and weighing "as quickly as around ±. 3% (compilers). Error in accuracy
possible." The pycnometer was calibrated due to turbidity is unknown.

I~f:-:o::-r=e=a=c:::h:-:-t"::emp::-;~.::-:-=:==:=:-;-'::":'=-: 1Temp: preci sion ±. O. 5 K except for the 100C
COMMENTS AND/OR ADDITIONAL DATA: f-- run where precision was ±. 1. 5 K.

Since there is a sharp rise in soly from 100C
to 200C followed by a sharp decrease to 300C
at which point the soly begins to rise again,
it is evident that the solid phase in equil
with the satd slns is changing. Unsuccess­
ful attempts were made to isolate and
identifY the solid phases.

REFERENCES:
1. Some of the data from Dawson's Thesis was

published in graphical form by Hopkins,
B.S.; Quill, L.L. PMc-. Na:te.. Acad.
Sci. U.S.A. 1933, 19, 64.



Neodymium Chloride 169

COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

(2) I-Butanol; C4HIOO; [71-36-3]

VARIABLES:

T/K = 283 - 313

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
West, D.H.

Ma.6,teM Thu.u,. The University of
Illinois. Urbana, IL. 1932.1

PREPARED BY:

M. Salomon and T. Mioduski

g Nd20
3

in 10 cc of saturated sln

t/oC sample 1 sample 2 aaverage

10 1.9230 1.9047 1.9139

20 2.1378 2.1323 2.1351

30 2.2974 2.3028 2.3001

40 2·9250 2.8954 2.9102

aCalculated by compilers

Solubility of NdC1 3
b

-3mol dm

1.1376

1.2691

1. 3672

1.7298

ESTIMATED ERROR:
Soly: precision probably within ± 3%

(compilers).

Temp: precision ± 0.2 K (author).

bCalculated by compilers using average mass of Nd20
3

•

The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 100 cc of alcohol NdC13 prepd by addn of HCl to spectro-pure
and excess salt placed in 250 cc glass stop- Nd203, and evaporating the sln to a paste
pered bottle, and rubber tubing placed over Which crystallized upon cooling. The hydrate
the stopper and neck of the bottle and a was dried in a stream of dry HCl by slowly
rubber stopper fitted into the open end of increasing the temp. The anhyd salt was
the tubing to prevent leakage of water into stored in cork-stoppered bottles in a desic-
the bottle. The bottle was immersed in a cator over P20S. Analysis by conversion to
thermostat and mechanically agitated for at the oxalate ana ignition to the oxide showed
least 12 h. The saturated solutions were the salt to be anhydr. Commercial alcohol
then permitted to settle for a minimum of 12 placed over CaO for 1 week and then distil­
h, and duplicate 10 cc aliquots removed with led: the first and last 15-20 cc were dis-
a pipet. Water was added to the aliquots carded. CUS04 test for H20 was negative.
and the sln heated and oxalic acid added to
precipitate the rare earth oxalate. The
precipitate was filtered, washed with dis­
tilled water, and ignited and weighed as the
oxide.

REFERENCES:
1. Some data from West's Thesis was publish­

ed in graphical form by Hopkins, B.S.;
Quill, L.L. PMC. Nati.. Acad. ScL U.S.A.
1933, 19, 64.



170 Neodymium Chloride

COMPONENTS:

(1) Neodymium chloride; NdC13 ;
[10024-93-8 J

[7l-36-3J

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Grigorovich, Z.I.

Zh. Neo~g. KhLm. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

mass % mol kg-l

o

25

50

16.01

17.64

25.00

0.761

0.855

1.330

~olalities calculated by the compiler. At 250 C the solid phase is
2NdC13·3C4H

9
0H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for NdC13 (no details
were given).

The alcohol adduct was studied thermo­
graphically .

SOURCE AND PURITY OF MATERIALS:
NdC13 prepared by diSSOlving "experimental"
grade oxide in distilled HCl. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: author states accuracy to be about

0.05%.

Temp: nothing specified.

REFERENCES:
1. Freeman, I.H. J. Ino~g. Nuct. Chern.

1958, 7, 286.



Neodymium Chloride 171

COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

(2) I-Pentanol (amyl alcohol); C5H120;
[71-41-0J

VARIABLES:

T/K = 283 - 313

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
West, D.H.

Mi16teJt6 The-6.u,. The University of Illinois.
Urbana, IL. 1932. 1

PREPARED BY:

M. Salomon and T. Mioduski

g Nd20
3

in 10 cc of saturated sln

a
t/oC sample 1 sample 2 average

10 2.5211 2.4910 2.5061

20 2.5312 2.5403 2.5358

30 2.5545 2.5825 2.5685

40 2.8731 2.8873 2.8802

aCalculated by compilers.

solubility of NdC1
3
a ,b

-3mol dm

1.4896

1.5072

1.5267

1.7120

bCalculated by compilers from average mass Nd203•

The solid phase was not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 cc of alcohol
and excess salt placed in 250 cc glass stop­
pered bottle, and rubber tubing placed over
the stopper and neck of the bottle and a rub
ber stopper fitted into the open end of the
tubing to prevent leakage of water into the
bottle. The bottle was immersed in a ther­
mostat and mechanically agitated for at lead;
12 h. The saturated solutions were then per
mitted to settle for a minimum of 12, and
duplicate 10 cc aliquots removed with a
pipet. Water was added to the aliquots and
the sln heated and oxalic acid added to pre­
cipitate the rare earth oxalate. The pre­
cipitate was filtered, washed with distilled
water, and ignited and weighed as the
oxide.

SOURCE AND PURITY OF MATERIALS:
NdC13 prepd by addn of HCl to spectro-pure
Nd203, and evaporating the sln to a paste
which crystallized upon cooling. The hy­
drate was dried in a stream of dry HCl by
slowly increasing the temp. The anhyd salt
was stored in cork-stoppered bottles in a
desiccator over P205' Analysis by conver­
sion to the oxalate and ignition to the
oxide showed the salt to be anhydr. Com­
mercial alcohol placed over CaO for 1 wk and
then distilled: the first and last 15-20 cc
were discarded. CuS04 test for H20 was neg.

ESTIMATED ERROR:
Soly: precision probably within ~ 3%

(compilers) •

Temp: precision ± 0.2 K (author).

REFERENCES:
1. Some data from West's Thesis was pub­

lished in graphical form by Hopkins, B.S.
Quill, L.L. P~oc. Nat!. Acad. Scl. U.S.A.
1933, 19, 64.



172 Neodymium Chloride

COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8 J

[7l-4l-0J

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Grigorovich, Z.I.

Zh. Neo~g. Khim. 1963, 8, 986-9.

PREPARED BY:

T. Mioduski

solubilitya

t/oC % mol -1mass kg

0 15.96 0.758

25 15.30 0.721

50 14.23 0.662

~olalities calculated by the compiler. At 25 0 C the solid phase is
•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Solutions were
thermostated and equilibrated for 3 days.
Both the saturated solutions and the solid
phase were analyzed for NdC13 (no details
were given).

The alcohol adduct was studied thermo=
graphi cally.

SOURCE AND PURITY OF MATERIALS:
NdC13 prepared by dissolving "experimental"
grade oxide in distilled HCl. The resulting
chloride was dehydrated by treatment with
thionyl chloride (1).

The alcohol was purified and dried by
"standard methods."

ESTIMATED ERROR:
Soly: author states accuracy to be about

0.05%.

Temp: nothing speci fied.

REFERENCES:
1. Freeman, I.H. J. rno~g. Nuct. Chern.

1958, 7, 286.



Neodymium Chloride 173

COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8J

(2) 2-Methoxyethanol (methyl cellosolve);
C

3
H802 ; [109-86-4J

VARIABLES:

T/K == 273 - 323

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
McCarty, C.N.

Ma.6.teJt 0 6Suenee TheA-w. The University
of Illinois. Urbana, IL, USA. 1933.

PREPARED BY:

M. Salomon and T. Mioduski

Composition of Saturated Solutions

a NdC1
3
b NdC1

3
bNd20

3

t/oC g/25 cc g/dm3 mOl/dm3

0 0.3470 20.67 0.0825
10 0.5709 34.02 0.1357
20 0.7465 44.48 0.1775
30 0.9132 54.41 0.2171
40 1.1691 69.66 0.2780
50 1.2654 75·39 0.3009

aApparently these are average values of at least two analyses from a given bottle. The
author did not indicate whether there were any differences in results using NdC13 from
preparations 1 and 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic masses.

Equilibrated solid phase not analyzed

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 75-100 cc of sol­
vent + excess salt were placed in bottles and
agitated in a thermostat for at least 12 h.
Ice + water was used for the OOC measure­
ments. The bottles were fitted with ground
glass stoppers and were sealed from the at­
mosphere by placing gum rubber tUbing over
the stoppers and necks of the bottles, and a
rubber stopper was fitted into the open end
of the tubing. After equilibration, the
solutions were allowed to settle for at leas
12 h, and using a calibrated 25 cc pipet,
two samples were removed for analysis. The
samples were evaporated to dryness and dis­
solved in aq HCl and pptd as the oxalate by
addn of oxalic acid. The samples were fil­
tered, washed with dist water and ignited to
constant weight as the oxide. The oxide
was found to be insoluble in the organic
solvent.

ESTIMATED ERROR:

Soly: precision probably within 3%
( compilers) •

Temp: precision ± 0.2 K (author).

SOURCE AND PURITY OF MATERIALS:
Commercial solvent was permitted to stand
over CaO for at least 1 wk and then distil­
led. A middle portion (fraction not speci­
fied) was retained and stored in a stoppered
flask: b.p. l230C. Nd salts prepd in 1925 as
double ammonium nitrates were of "spectro­
scopic purity" and converted to the oxide
(no details) and the anhydr chloride prepd
by two methods. 1. The oxide was dissolved
in aq HCl and the excess HCl evapd. The
crystallized salt was dehydrated by heating
in the presence of dry HCl first at 1000C
for several h, then at 2000C. 2. The rare
earth benzoate was pptd from the aq chloride
or nitrate with sod!um benzoate, and the
benzoate dehydrated by heating to 1100C for
at least 24 h. Extraction of the chloride
was carried out with HCl satd ether, and the
resultin~ chloride heated at 600 c first in
a stream of dry HCl and then in dry air.
The salt was stored in a desiccator over
P205. Dry HCl was prepd from NaCl +
H2S04 and by passing the resulting HCl
through H2S04 drying towers.



174 Neodymium Chloride

COMPONENTS:
(1) Neodymium chloride; NdC1 3 ;

[10024-93-8J

(2) 2-Ethoxyethanol (ethyl cellosolve ) ;
C4HI002 ; [110-80-5J

VARIABLES:

T/K = 273 - 323

EXPERIHENTAL VALUES:

ORIGINAL MEASUREHENTS:
McCarty. C.N.

Ma.6.teJt 06 Science The6..u. The University
of Illinois. Urbana. IL. USA. 1933.

PREPARED BY:

M. Salomon and T. Mioduski

Composition of Saturated Solutions
a NdCl~b NdC1

3
bNd20

3
t/oC g/25 cc g/dm mOl/dm3

0 0.2656 15.82 0.0631
10 0.4642 27.66 0.1104
20 0.6396 37.95 0.1514
30 0.7627 45.44 0.1813
40 0.9410 56.07 0.2237
50 1.1581 69.00 0.2753

aApparently these are average values of at least two analyses from a given bottle. The
author did not indicate whether there were any differences in results using NdC1 3 from
preparations 1 and 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic masses.

Equilibrated solid phase not analyzed.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method. About 75-100 cc of sol­
vent + excess salt were placed in bottles and
agitated in a thermostat for at least 12 h.
Ice + water was used for the OOC measurements.
The bottles were fitted with ground glass
stoppers and were sealed from the atmosphere
~y placing gum rubber tUbing over the stop­
~ers and necks of the bottles. and a rubber
stopper was fitted into the open end of the
ttubing. After equilibration. the solutions
~ere allowed to settle for at least 12 h. and
~sing a calibrated 25 cc pipet. two samples
Iwere removed for analysis. The samples were
!evaporated to dryness and dissolved in aq
IHCl and pptd as the oxalate by addn of oxalic
acid. The samples were filtered. washed with
dist water and ignited to constant weight as
tthe oxide. The oxide was found to be in­
soluble in the organic solvent.

ESTIMATED ERROR:

Soly: precision probably within 3%
(compilers) •

Temp: precision ± 0.2 K (author).

SOURCE AND PURITY OF MATERIALS:
Commercial solvent was permitted to stand
over CaO for at least 1 week and then distil
led. A middle portion (fraction not speci­
fied) was retained and stored in a stoppered
flask: b.p. 134°c. Nd salts prepd in 1925 as
double ammonium nitrates were of "spectro­
scopic purity" and converted to the oxide
(no details) and the anhydr chloride prepd
by two methods. 1. The oxide was dissolved
in aq HCl and the excess HCl evapd. The
crystallized salt was dehydrated by heating
in the presence of dry HCl first at 1000C
for several h. then at 2000C. 2. ~ne rare
earth benzoate was pptd from the aq chloride
or nitrate with sodium benzoate. and the
benzoate dehydrated by heating to 1100C for
at least 24 h. Extraction of the chloride
was carried out with HCl satd ether. and the
resultinB chloride heated at 60 0 C first in a
stream of dry HCl and then in dry air. The
salt was stored in a desiccator over P20S'
Dry HCl was prepd from NaCl + H2S04 and by
passing the resulting HCl through H2S04
drying towers.



COMPONENTS:

(1) Neodymium chloride; NdC13;
[10024-93-8]

Neodymium Chloride

ORIGINAL MEASUREMENTS:

Dzhuraev, Kh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

175

(2) Diethyl ether (ethyl ether);
C4HlOO; [60-29-7]

VARIABLES:

TIK .. 293

EXPERIMENTAL VALUES:

Vo~. Akad. Nauk Tadzh. SSR 1976, 19, 32-4.

PREPARED BY:

T. Mioduski

Ethyl ether was dried with Na and
distilled from LiAlH4•

The solubility of NdC13 in diethyl ether at 20°C was reported to be

5.8 x 10-3 mass %

The corresponding molality calculated by the compiler is

-4 -12.31 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method employed. Equilibrium was Anhydrous NdC13 prepared by the ethanol
attained within 24 h and it was verified by solvate method (no details given).
constancy in the Nd concentration. Both the
saturated solution and the equilibrated
solid phase were analyzed. Nd determined
bv complexometrir titration in the presence
of urotropine buffer and methyl-thymol blue
indicator. Chloride determined by titra-
tion with AgN03• The solid phase corres-
ponded to NdCl3.0.3Et20 (the etherate was
dried under vacuum at 40°C prior to
analysis).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Neodymium chloride; NdC1

3
;

[ 10024-93-8 ]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
z. Chern. 1968, 8, 472-3.

Kirmse, E.M. Tit. 11 V6e6. KonO. po Teolt.
RM.tVOJtOV. 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solubilitya,b
-1mass % mol kg

0.04 1.6 x 10-3

0.07 2.8 x 10-3

solvent

l-ethoxy-2-methoxyethane;

I-methoxypentane;

1,3-dioxolane;

1,4-dioxane;

C
5
H1202 ;

C6H140;

C3H60 2;

C4H80 2;

[5137-45-1 ]

[628-80-8 ]

[646-06-0 ]

[123-91-1 ]

0.8

0.1

3.2 x 10-2

4.0 x 10-2

~olalities calculated by the compilers.

bNature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 250 C or at room tempera­
ture. Authors state that the difference
found for the solubility was wi thin experi­
mental error limits.

Nd was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Dressler, H.

Z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

177

solvent

l-methoxyheptane;

l-methoxynonane;

C8H180;

ClQH220;

[629-32-3]

[7289-51-2 ]

mass %

0.02c

solubilitya

mol kg-l

0.016

8 x 10-4

~olalities calculated by the compilers.

bSolid phase NdC1 3:CSH180 found to be 1: > 2.

cSolid phase not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated (at room temperature) until
eqUilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P40l0' Nd was determined by complexo­
metric titration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



178 Neodymium Chloride

COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024-93-a]

(2) Tetrahydrofuran; C4HaO; [109-99-9]

VARIABLES:

Room temperature: T/K about 293

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

Monathh. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of NdC13 in tetrahydrofuran at room temperature (about 20oC) was
reported as

1.16 g/IOO ml solution (0.046 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor for 60-aO
hours at room temperature. Neodymium was de­
termined by the oxalate method and by
titration with EDTA using Xylenol Orange
indicator. For the solid phase analysis,
the solvent was determined by difference.

Anhydrous substances were handled in a dry
box through which was passed a current of
dry and C02-free nitrogen.

Analysis of the solid phase yielded
a NdC13:C4HaO ratio of 1:1.99.

SOURCE AND PURITY OF MATERIALS:
Sources and purities not specified.
NdC13 prepared by reaction of the oxide at
high temperatures with an excess of NH4Cl
followed by heating the product in a cur­
rent of dry nitrogen, and then in vacuum
to remove unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAIH4 •

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8]

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, a.v.;
Lebedeva, E.N.; Voronskaya, G.N.

179

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

One temperature

EXPERIMENTAL VALUES:

Zh. Neong. Khim. 1975, 20, 908-14; RU4~. J.
1nM.g. Chern. (Engl. TJta.Ml.) 1975, 20,
508-11. -----

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solution

mass %

31.8

mol/kg sIn

1.27

-3g dm

408.0

-3mol dm

1.63 1.86

-3density/g cm

1.28

The solid phase is NdC13•

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Satd sIns prepared isothermally with magnetic Anhydrous NdC13 prepd by chlorination of
stirring. Equil was attained after 25-30 d. Nd203 with CC14 vapor (1,2). Source and
The sIn was centrifuged and an aliquot for purity of materials not given. Nd was
analysis taken and added to methanol and pptd analyzed gravimetrically, and Cl by
with aq NH3' The pptd Pr(OH)3 was washed Volhard's method. Tributylphosphate (TBP)
repeatedly and heated to the oxide for was purified "by the standard method.'.' No
gravimetric analysis. The solid phase was additional details given.
analysed (no details given) for phosphorous
and only anhydr PrC13 was found. All opera-
tions were performed in a dry box through
which a stream of argon was passed.

The major objective of this work was to es­
tablish the nature of complextion between
TBP and PrC13 in solution. Additional
studies with unsaturated solutions (IR
spectra, viscosity, molar conductivities) are
discussed in the source paper.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.; Bukhti~

yarov, V.V.; Shevtsova, Z.N. Zh. Neo~g.

Khim. 1964, 9, 1427.

2. Novikov, G.!., Tolmacheva, V.D. Zh. PniR.e
Khim. 1965, 38, 1160.
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024-93-8]

(2) Alkyl amines

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Neodymium Chloride

ORIGINAL MEASUREMENTS:
Kirmse. E.M.

TIL. II V~e..6. Konn. po TeolL. RtUt:voILov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-propanamine;

2-propanamine;

2-propen-l-amineb ;

C3H9N;

iso-C3H9N;

C3H7N;

[107-10-8 ]

[75-31-0]

[107-11-9 ]

solubilitya

mass %

25.7

0.1

0.05

mol kg-l

1.380

0.004

0.002

~olalities calculated by the compilers.

b The original paper simply specifies the solvent as C3HsNH2, and upon request the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InoILg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8]

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

(2) Hexamethylphosphorotriamide;
C

6
H

18
N

3
0P; [680-31-9]

Zh. Neo/f.g. Khim. 1977, 22, 1761-6;
Ru.6o, J. Ino/f.g. Chem. [Eng!. TJLano.e.1
1977, 22, 955-8.

VARIABLES: PREPARED BY:

Room temperature: T/K = 298 ± 3 T. Mioduski

EXPERIMENTAL VALUES:

The solubility of the anhydrous salt at 25 ± 3°C was given as

0.119 ± 0.005 mol dm-3

Starting with the solvate NdC13.3«CH3)2N)3PO, the solubility at 25 ± 3°C
a

was given as

0.125 ± 0.001 mol dm- 3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at room temperature (25 ± 3°C).

AUXILIARY INFORMATION

J. Inoll.g.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S .E.; Alpatova, N.H.
EtelWtoklUmi.ya. 1975, 11, 163.

ESTIMATED ERROR: -3
Soly: precision ± 0.001 mol dm at a 95 %

level of confidence (authors).

Temp: precision ± 3 K.

SOURCE AND PURITY OF MATERIALS:
Anhyd NdC1 3 prepd similarly to that in (1)
by subliming NH4Cl from a mixt of NdC13 and
6 moles of NN Cl in a stream of inert gas at
200-400·C (NdaCl content less than 3%). The
solvent was purified as in (2).

NdC13.3C6H1SN30P prepd by dissolving the
hydrate in C H18N30P and heating to 140-145·
C for 5 m. the solvate was pptd by addition
of abs ether, washing 7 times with ether,
and drying over P205 in a stream of dry
nitrogen. Yield was about 90 %.

by REFERENCES:
1. Taylor, M.D.; Carter, C.P.

Hu.e£.. Chern. 1962, 24, 387.

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and
the tube agitated at room temperature (25 ±
3°C) until equilibrium was reached. Aliquots
were withdrawn periodically and analysed for
the metal content. Rare earth concentration
was determined by complexometric titration,
and by the radiometric method using the
isotope Tm-170 (t; = 169 d). Authors state
that results for both methods agreed. Al­
though not clearly stated, it appears that
equilibrium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analysed and found to be NdC13.3C6H18N30P.

The solvate was analysed for metal content
complexometric titrn. for chloride by the
Volhard method, and the solvent was obtained
by difference. IR spectra confirmed the
absence of water. Structural studies of
the solvate also carried out by X-ray
analysis.
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024.lJ3-8]

(2) Gallium chloride; GaC13;
[13450-90-3]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:

Concentration of GaC13 at 298 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Batyaev, I.M.; Solov'ev, M.A.

Zh. Neo~g. Kh£m. 1976, 21, 2556-7;
RlL6.6. J. Ino~. Chem. (Engl. TIta.n.6l.1
).976, 21, 1406.
Zh. F~z. Kh£m. 1979, 53, 1588-90; RlL6.6. J.
Phy.6. Chem. (Engl. TIta.n.6l. ) .!21.2, 53, 897-9.

PREPARED BY:

T. Mioduski and M. Salomon

GaC13/NdC13 GaC13 concentration NdC13 solubility equiv conductivity

molar ratio -3 DUnol dm-3 cm2 equiv- 1DUnol dm S

pure POC13 -- 0.01 ----
1:22.4 1.0 23 4.6

1:17.8 2.3 39 3.9

1:11. 9 3.0 36 5.6

1:10.0 4.1 41 5.2

1:7.6 5.5 42 5.1

1:7.5 6.1 46 4.8

1:5.9 7.1 42 5.4

1:6.3 8.1 51 4.6

1:5.6 9.1 51 5.7

1:5.3 10.1 54 5.8

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Anhydrous GaC13 and NdC13 were added to
POC13 in an argon filled dry box. The
specified amounts of GaC13 were dissolved
first in POC13. Solubilities were deter ­
mined at 25°C.

SOURCE AND PURITY OF MATERIALS:
Anhydrous NdC13 and GaC13 were prepared as
described in (1).

POC13 was dehydrated with P205 and distil­
led twice under vacuum.

No other information given. Solutions were prepared in an argon filled

-=:-::-:===-""7.:=~:-:-===~;---:;:-:-;;;-;-------;dry box.
COMMENTS AND/OR ADDITIONAL DATA:

The authors state that the increase in the
solubility of NdC13 upon increasing GaC13
concentration is due to complex formation.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Puzankova, N.L.; Slastenova, N.M.;

Solov'ev, M.A.; Batyaev, I.M.
S~ntez ~ l.6.6ledova~e Niz~o~empeJr.a.­

Wltnykh KhloMdnykh Ma.tJrw. XXVI Herzen
Lecture. Scientific Papers. 1973.
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024-93-8]

(2) Gallium chloride; GaC13;
[13450-89-0]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:

Concentration of GaC13

Temp not specified, but probably 298 K

EXPERIMENTAL VALUES:

GaC13 concentration

mol dm- 3

o
1.0

~.3

3.0

4.1

5.5

6.1

7.1

9.1

9.1

10.1

ORIGINAL MEASUREMENTS:
Batyaev, I.M.; Solov'ev, M.A.

Zh. F~z. Khlm. 1979, 53, 1588-90;
RU6". J. Ph!!". Chern. (E/'lg~. TJut/'lh.e..) 1979,
53, 897-9. Zh. Nea~g. Khtm. 1976, 21,
2556-7; RU6". J. l/'la~g. Chern.~gl. TJut/'lhll
1976, 21, 1406.

PREPARED BY:

T. Mioduski and M. Salomon

NdC13 solubility

-3mol dm

0.01

22

39

36

41

42

46

42

51

51

54

Authors state that the increase in the solubility of NdC13 with increasing concentration
is due to the formation of NdC13(POC13)x(GaC13)y complexes. Stepwise formation constants
for these complexes are given below.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The NdC13-POC13-GaC13 systems were synthe­
sized in sealed tubes by the solvolthermal
method at 120°C as described in (1). No
other details given. The compilers assume
that after treating the solutions at 120°C
for about 2 h, they were then isothermally
equilibrated at 25°C (see the compilations
of references 1 and 2 in this volume.)

COMMENTS AND/OR ADDITIONAL DATA:

For the equilibria

NdC13 + yGaC13 = NdC13·yGaC13

the following stepwise formation constants
constants, By, were given:

8 1 = (2.7 ± 0.1) x 106

82= (3.6±0.2) x 109

8 3 = (3.8 ± 0.2) x 108

8 4 = (3.6 ± 0.2) x 1014

SOURCE AND PURITY OF MATERIALS:
Anhydrous metal chlorides were prepared as
described in (3).

POC13 was purified by the usual method.

ESTIMATED ERROR:

Nothing speCified.

REFERENCES:
1. Lyubimov, E.I.; Batyaev, I.M. Zh. P~~.

Khlm. 1972, 45, 1176.

2. Batyaev, I.M.; Solov'ev, M.A. Izv. ARad.
Na.ulz. SSSR, Nea~. Ma.-t~. 1977, 13, 104.

3. Slastenova, N.M.; Batyaev, I.M.; Be1'kova
N.L.; Kuz'menko, A.S.; Ryabov, E.N.
7i." Uk ;hPII£':m '07«: iii , O~':I
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[100Z4-93-8]

(Z) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13 ;
[100Z5-87-3]

VARIABLES:
SnC14 concentration

TIK c Z93 and 333

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

Zh. P~kl. KhLm. 197Z, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14 :POC13 ratio

(by volume)

o
1:Z50
1:100
1:50
1:Z5
1:15
1:10
1:5
1:1.5
1:1
4:1
pure SnC14

SnC14 concn solubility of NdZ03/mol dm-3a

dm-3 b cod
mol ZOOC ZOOC 60 C

0 0.007 ----- 0.003
0.035 0.11 0.093 0.09Z
0.085 0.Z7 0.Z3 O.ZO
0.17 0.30 0.30 0.Z6
0.33 0.Z6 O.ZO 0.31
0.59 0.15 0.13 O.ZZ
0.78 0.11 0.10 O.ZZ
1.4 ----- ----- O.ZO
3.0 ----- ----- 0.19
4.6 ----- ----- 0.090
6.8

;-~-~0-4
0.010 0.010

8.5 ----- -----

~his is also the solubility of NdCl3 since the oxide is quantitatively converted to the
chloride according to

NdZ03 + 6POC13 = ZNdC13 + 3PZ03Cl4

Assuming PZ03C14 to be soluble, the equilibrated solutions would then constitute a
four component mixture.

bpreheated at lZOoC for Z hours.

Cpreheated at 600 C (time not specified).

dNo pretreatment.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnCl4 content was verified by
chemical analysis for Sn. This solution and
NdZ03 were placed in sealed ampoules, heated
to lZOoC for Z hours to increase the rate of
solution, and then rotated in an air thermo­
stat at ZOOC for Z hours. Without preheating
equilibrium was established after ZOO hours.
Preheating to lZOoC lowered the equilibra­
tion time at ZOOC to Z hours.

Nd was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

The solubility of NdCl3 in pure POC13 is
small, but in the presence of SnC14 fhe
solubility increases due to complexation:

SOURCE AND PURITY OF MATERIALS:
NdZ03 of "the first sort" was ignited at
9500C for Z hours.

"Pure" grade SnC14 and POC13 were dehydrated
with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%

Temp: precision presumably ± O.ZK (compiler).

REFERENCES:
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COMPONENTS:
(1) Neodymium chloride; NdC13 ;

[10024-93-8]

(2) Tetrachlorostannate; SnC14 ;
[7646-78-8]

(3) Phosphorous oxychloride; POC13;
[10025-87-3]

ORIGINAL MEASUREMENTS:
Batyaev, I.M.; Solov'ev, M.A.

Izv. Akad. Ncw.k SSSR, Neo/lfJ. MateJL.
1977, 13, 104-8.

VARIABLES:

SnC14 concentration

T/K = 293

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

SnC14/POC13
voliJm~ ratio

SnC14 concn
2 -310 c2/mol dm

SnCl/NdC13
mol ratio

solubility of NdC13
3 -310 cl/mol dm

5.0
5.2
5.4
5.6
5.7
5.9
6.1
6.3
6.5
6.7
6.9

0.25:29.7
0.50:29.5
1.0:29.0
1. 25: 28. 7
1.50:28.5
1. 75:28.2
2.0:28.0
2.25:27.7
2.50:27.5
2.75:27.2
3.0:27.0

5.0 10:1
10.0 19.2:1
15.0 27.7:1
20.0 35.7:1
25.0 43.9:1
30.0 50.91:1
35.0 57.4:1
40.0 63.5:1
45.0 69.2:1
50.0 74.6:1
55.0 79.7:1

-5 -3The solubility of NdC13 in pure POC13 was reported to be 10 mol dm (solubility product
= 2.7 x 10-19 mo14 dm-I2). The increasing solubility of NdC13 observed upon increasing
the SnC14 concentration from 0.05-0.55 mol dm-3 is attributed to outer sphere coordina­
tion of SnC14 by POC13. Stability constants, ai' for the reactions

Were calculated for i = 1-4.

AUXILIARY INFORMATION

REFERENCES:
1. Lyubimov, E.I.; Batyaev, I.M.

Zh. P~ki. Khlm. 1972, 45, 1176.
(see previous page for the compilation
of this paper).

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

METHOD/A:.PPARATUS/PROCEDURE:
Isothermal method used. Solvent-solute mix­
tures were sealed in glass ampoules and
rotated in an air thermostat at l200 C for 24
h. The ampoules were then rotated in a ther­
mostat at 200 C for 24 h. After equilibrium
was reached, aliquots were withdrawn in a dry
argon atmosphere and evaporated in vacuum.
The dry residues were hydrolyzed, the hydro­
lyzed products filtered, and Nd determined
spectrophotometrically. The solutions were
analyzed at pH 3 (phormic buffer) using
0.05% arsenazo III solution. A calibration
curve was used for these analyses. ESTIMATED ERROR:

-r.:-C':::OMME==-=N=T=S:-;"AN::D::::'"7/0;::R::-:AD=D-=I=T:;-IO:::N~AL;-;--=D:-;:A:.=T7A-: ------1 Nothing specified.

Conflicting data exist between the source
paper and earlier work (1). In the source
paper the solubility of NdC13 in pure POC13
is given as 10-5 mol dm- 3 compared to
7 x 10-3 mol dm-3 reported in (1). In (I),
the enhancement of the solubility of NdC13 is
attributed to the formation of Nd2(SnC16)3,
and in the present work the enhancement is
attributed to coordination of SnC14 by POC13.
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024-93-8]

(2) Tetrach1orostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
Concentration of SnC14

Temp not specified, but probably 298 K

EXPERIMENTAL VALUES:

SnC14 concentration

-3mol dm

o
50

100

150

200

250

300

350

400

450

500

ORIGINAL MEASUREMENTS:
Batyaev, I.M.; Solov'ev, M.A.

Zh. F~z. Khim. 1979, 53, 1588-90;
RU.M. J. Ph!f.6. Chem. (EngR.. T!La.I1.6R..1 1979,
53, 897-9.

PREPARED BY:

T. Mioduski and M. Salomon

NdC13 solubility

mol dm-3

0.01

5.0

5.2

5.4

5.6

5.7

5.9

6.1

6.3

6.5

6.7

Authors state that the increase in the solubility of NdC13 with increasing concentration
is due to the formation of NdC13(POC13)x(SnC14)y complexes. Stepwise formation constants
for these complexes are given below.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The NdC13-POC13-SnC14 systems were synthe­
sized in sealed tubes by the solvolthermal
method at 120°C as described in (1). No
other details given. The compilers assume
that after treating the solutions at 120°C
for about 2 h, they were then isothermally
equilibrated at 25°C as in (2): see the
compilations of references 1 and 2 in this
volume
COMMENTS AND/OR ADDITIONAL DATA:

For the equilibria

NdC13 + ySnC14 = NdC13·ySnC14

the following stepwise formation constants
constants, 6y, were given:

61 = (1.5 ± 0.1) x 104

62 = (3.8 ± 0.2) x 106

63 = (3.6 ± 0.2) x 105

64 = (1.2 ± 0.1) x 108

SOURCE AND PURITY OF MATERIALS:
Anhydrous metal chlorides were prepared as
described in (3).

POC13 and SnC14 were purified by the usual
methods.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Lyubimov, E.I.; Batyaev, I.M. Zh. P4£kl.

Khim. 1972, 45, 1176.

2. Batyaev, I.M.; Solov'ev, M.A. Zh. Neo~g.

Khim. 1976, 21, 2556.

3. Slastenova, N.M.; Batyaev, I.M.; Bel'kova
N.L.; Kuz'menko, A.S.; Ryabov, E.N.
Zh. P4£kl. Khim. 1975, 48, 1953.
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COMPONENTS:
(1) Neodymium chloride; NdC13;

[10024-93-8]

(2) Zinc chloride; ZnC12;
[7846-85-7)

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
Concentration of ZnC12

Temp not specified, but probably 298 K

EXPERIMENTAL VALUES:

ZnC12 concentration

mol dm-3

o
17

16

14

13

12

12

11

10

9

9

ORIGINAL MEASUREMENTS:
Batyaev, I.M.; Solov'ev, M.A.

Zh. F~z. KhLm. 1979, 53, 1588-90;
RtUI~. J. Phy~. Chern. (Eng£.. T!Ut~.e..) 1979,
53, 897-9.

PREPARED BY:

T. Mioduski and M. Salomon

NdC13 solubility

-3mol dm

0.01
2.0

1.9

1.8

1.7

1.6

1.5

1.4

1.3

1.2

1.1

Authors state that the increase in the solubility of NdC13 with increasing concentration
is due to the formation of NdC13(POC13)x(ZnC12)y complexes. Stepwise formation constants
for these complexes are given below.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The NdC13-POC13-ZnC12 systems were synthe­
sized in sealed tubes by the solvothermal
method at 120°C as described in (1). No
other details given. The compilers assume
that after treating the solutions at 120°C
for about 2 h, they were then isothermally
equilibrated at 25°C as in (2): see the
compilations of references 1 and 2 in this
volume.

COMMENTS and/OR ADDITIONAL DATA:

For the equilibria

NdC13 + yZnC12 = NdC13·yZnC12

the following stepwise formation constants
constants, 6 y ' were given:

61 = (6.7 ± 0.3) x 104

62 = (2.5 ± 0.1) x 105

63 = (7.4 ± 0.3) x 107

64 = (5.4 ± 0.2) x 109

SOURCE AND PURITY OF MATERIALS:
Anhydrous metal chlorides were prepared as
described in (3).

POC13 was purified by the usual method.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Lyubimov, E.l.; Batyaev, I.M. Zh. P~k£..

KhLm. 1972, 45, 1176.

2. Batyaev, I.M.; Solov'ev, M.A. Zh. Neo~.

KhLm. 1976, 21, 2556.

3. Slastenova, N.M.; Batyaev, I.M.; Bel'kova,
N.L.; Kuz'menko, A.S.; Ryabov, E.N.
ZII. 'PJribP.. I<ltJm lQ7, 48 lQ'3.
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COMPONENTS:

(I) Neodymium bromide; NdBr3 ;
[13536-80-6]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Neodymium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIl.• II V-6e6. Kon6. po TeNe.. RM.tVO!l.OV
1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

The solubility of NdBr3 in l,2-diethoxyethane at 250 C was reported as

0.5 mass %

The corresponding molality calculated by the compiler is

0.013 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inong. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Neodymium bromide; NdBr3;

[13S36-80-6]

(2) Alkyl ethers

Neodymium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Dressler, H.

z. Chern. 1975, 15, 239-40.

189

VARIABLES:

Room Temperature: (293-298 K)

EXPERIMENTAL VALUES:

PREPARED BY:
T. Mioduski and M. Salomon

solubilitya

solvent % mol -1mass kg

l-methoxybutane; CSH12O; [628-28-4] 1.6 0.042

l-methoxypentane; C6H14O; [628-80-8] 6.1 0.169

l-methoxyheptane; CBHlSO; [629-32-3] 7.lb 0.199

l-methoxyoctane; C9H20O; [929-S6-6] 6.9c 0.193

l-methoxynonane; ClOH22O; [7289-Sl-2] 2.1 0.OS6

l-methoxydecane; CU H24O; [7289-S2-3 ] 3.6 0.097

~olalities calculated by the compilers. Composition of most solid phases were not
specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isothermal­
ly agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P40l0. Nd was determined by complexo­
metric titration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



190 Neodymium Bromide

COMPONENTS:
(1) Neodymium bromide; NdBr3 ;

[13536-80-6]

(2) Tetrahydrofuran; C4H80; [109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Monat&h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

The solubility of NdBr3 in tetrahydrofuran at 2l-230 C was reported to be

0.71 g per 100 ml of solution (0.018 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROC~DURE:

Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Neodymium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. NdBr3 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Br followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



191Neodymium Bromide

COMPONENTS:

(1) Neodymium bromide; NdBr3;
[13536-80-6J

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T4. 11 V~eA. Kon6. po Teo4.
Ra6~V040V. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of NdBr3 in p-dioxane at about 2soC was given as

0.95 mass %

The corresponding molality calculated by the compiler is

0.025 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 2soC or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Nd was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino4g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Neodymium bromide; NdBr3 ;

[13536-80-6]

(Z) 1,Z-Ethanediamine; CZH8NZ;
[107-15-3]

VARIABLES:

T/K .. 303.15

EXPERIMENTAL VALUES:

Neodymium Bromide

ORIGINAL MEASUREMENTS:
Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-5.

PREPARED BY:

T. Mioduski

oThe solubility of NdBr3 in HZNCHZCHZNHZ at 30 C was given as

0.936 g/lOOg solvent

The corresponding molality calculated by the compiler is

0.OZ44 mol kg-l

Solid phase composition not determined.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in Z5 x ZOO mm test
tubes and thermostated for one week at
30 ± 0.050 C with frequent agitation. The
density of the supernatant liquid was
determined pycnometrically (but not reported
in the source paper), and the neodymium
content determined by precipitating the
hydrous hydroxide from an aliquot by adding
excess water, igniting to the oxide and
weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of COZ
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite. All
solutions were prepared in the dry box, and
were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
NdZ03 was converted to the bromide by high
temperature reaction with NH4Br. Unreacted
NH4Br was removed by heating in NZ and then
in vacuo. The oxide labeled Nd-Z8 from
University stocks contained traces of other
rare earth metals. Ethylenediamine (Carbide
and Carbon Chemicals) purified as in (1).
The product had an electrolytic resistivity
of Z.65 x 105 ohm cm-l • The solvent was
stored under nitrogen in glass stoppered
flasks sealed with wax.

ESTIMATED ERROR:
Soly: precision probably 1% at best

(compiler) •

Temp: precision ± 0.05K (authors).

REFERENCES:
1. Putnam, G.L.; Kobe, K.A.

TIl.a.YI.6. E.eec.tJtochern. Soc.
1938, 74, 609.



COMPONENTS:

(1) Neodymium bromide; NdBr3 ;
[13536-80-6]

(2) Alkyl amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Neodymium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

Tit. 11 V-6e6. Kon6. po TeM. RMtvoltOV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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solvent

2-propanamine;

1-butanamine;

2-butanamine;

di-2-buty1amine;

solubilitya

% mol -1mass kg

iso-C3H9N; [75-31-0] 15.9 0.492

n-C4Hn N; [109-73-9] 10.8 0.315

sec-C4Hn N; [13952-84-6] 18.1 0.576

(sec-C4H9)2NH ; [626-23-3] 0.02 5 x 10-4

~01a1ities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. Nuc!. Chern. 1962, 24, 387.



194 Neodymium Bromide -

COMPONENTS:
(1) Neodymium bromide; NdBr3;

[13536-80-6]

(Z) Ethanolamine; CZH7NO; [75-39-8]

VARIABLES:

TIK .. 303.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-5.

PREPARED BY:

T. Mioduski

The solubility of NdBr3 in HZNCHZCHZOH at 300 C was given as

3.Z0 gllOOg solvent

The corresponding molality calculated by the compiler is

0.0833 mol kg-l

Solid phase composition not determined.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in Z5 x ZOO mm test
tubes and thermostated for one week at
30 ± 0.050 C with frequent agitation. The
density of the supernatant liquid was de­
termined pycnometrically (but not reported
in the source paper). and the neodymium
content determined by precipitating the
hydrous hydroxide from an aliquot by adding
excess water, igniting to the oxide and
weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of COZ
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite. All
solutions were prepared in the dry box, and
were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
NdZ03 was converted to the bromide by high
temperature reaction with NH4Br. Unreacted
NH4Br was removed by heating in NZ and then
in vacuo. The oxide labeled Nd-Z8 from
University stocks contained traces of other
rare earth metals. Ethanolamine (Carbide
and Carbon Chemicals) purified as in (1).
The product boiled at l680 C (uncor), had a
density of 1.0108 glml at Z6.50 C and had an
electrolytic conductivity of 1.93 x 10-5 S
cm-l at ZOoC. It was stored under NZ in
flasks sealed with wax.

ESTIMATED ERROR:
Soly: precision probably 1% at best

(compiler) •

Temp: precision ± 0.05 K (authors).

REFERENCES:
1. Dirkse, T.P.; Briscoe, H.T. Metal Ind.

1938, 36, Z84.



Neodymium Bromide 195

COMPONENTS:
(1) Neodymium bromide; NdBr3;

[13536-80-6]

(2) Morpho1ine; C4H9NO; [110-91-8]

VARIABLES:

T/K .. 303.15

EXPERIMENTAL VALUES:

ORIGINAL KEASUREKENTS:

Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-5.

PREPARED BY:

T. Mioduski

The solubility of NdBr3 in morpho1ine at 300 C was given as

0.099 g/100g solvent

The corresponding molality calculated by the compiler is

2.58 x 10-3 mol kg-1

Solid phase composition not determined.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in 25 x 200 mm test
tubes and thermostated for one week at
30 ± 0.050 C with frequent agitation. The
density of the supernatant liquid was deter­
mined pycnometrica11y (but not reported in
the source paper), and the neodymium content
determined by precipitating the hydrous
hydroxide from an aliquot by adding excess
water, igniting to the oxide and weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of C02
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite. All
solutions were prepared in the dry box, and
were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
Nd203 was converted to the bromide by high
temperature reaction with NH4Br. Unreacted
NH4Br was removed by heating in N2 and then
in vacuo. The oxide labeled Nd-28 from
University stocks contained traces of other
rare earth metals. Morpho1ine was purified
as in (1), and had a density of 0.9863 g/m1
at 27oC, and an electrolytic conductivity of
3.368 x 10-8 S cm-1 • The solvent was stored
under nitrogen in glass stoppered flasks
sealed with wax.

ESTIMATED ERROR:
Soly: precision probably 1% at best

(compiler) •

Temp: precision ± 0.05 K (authors).

REFERENCES:
1. Dermer, V.H.; Dermer, O.C. J. Am. Chern.

Soc. 1937, 59, 1148.



196 Neodymium Iodide

COMPONENTS:
(1) Neodymium iodide; NdI 3; [13813-24-6]

(2) I-Butanol; C4H100; [71-36-3]

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

VARIABLES:

Composition at 273 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Yastrebova, L.F.; Grigor, T.I.; Kuznetsova,
G.P.; Stepin, B.D.

Zh. Neo~. Khim. 1981, 26, 2238-9; R~~, J.
InOltg. Chem. (EngrrJLa~.e..l, 1981, 26,
1203-4. -----

PREPARED BY:

T. Mioduski and M. Salomon

solubility at O·C

NdI 3·9H2O NdI a
3

solventb mass % % mol -1mass kg

n-C 4H9OH 57.97 44.29 1.514

H2O 87.21 66.63 3.804

solid phase

aResults for thp anhydrous salt calculated by the compilers.

bAuthors' original results reported in terms of the solubility of the nonohydrate in
the pure alcohol. Accounting for the waters of hydration, the compilers calculate
that at equilibrium the solvent contains 75.44 mass % alcohol and 24.56 mass % water.

The solubility isotherm for the ternary
system is reproduced at the right.
Numerical data for the various composi­
tions represented in this diagram were
not given.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermalmethod used. No information was
given on how equilibrium was ascertained.
Aliquots of saturated solution were withdrawn
and analyzed for the metal complexometrical­
ly, for iodide by a potentiometric volumetric
argentometric method, and for water by the
Karl Fischer method. The alcohol and water
contents in the mixtures were found by
quantitative gas chromatography. Solid phase
compositions were determined by Schreine­
makers' method of resudues.

NdJ •• mass If

tOO

80 ~'9H 0
::-: 3 Z

- ~:-.~
60

20

1l.z0 '--..l..-2-!'0=-'-!4":0,-L-6~0:-'--8-!'0=-'~'00

n.cJJ,oH, mass %

SOURCE AND PURITY OF MATERIALS:
The nonohydrate, NdI 3.9H20, was synthesized
according to (1,2).

The alcohol was dried and purified by
"reco=ended" methods.

The source and purity of water was not
specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Yakimova, Z.P.; Kuznetsova, G.P.;

Yastrebova, L.F.; Stepin, B.D. Zh. Neo~g.

Khim. 1977, 22, 251.

2. Belousova, A.P.; Kuznetsova, G.P.; Rukk,
N.S.; Stepin, B.D. Zh. Neo~g. Khim.
1979, 24, 1410.



197Neodymium Iodide

COMPONENTS:
(1) Neodymium iodide; NdI3;

[13813-24-6]

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. Tit. 11 V&e.h. KOl1n. po Te.olt.
RMtvoltOV. 1971, 200-6.

PREPARED BY:

T. Miodusk1

The solubility of NdI
3

in p-dioxane at about 2S·C was given as

1.6 mass %.

The corresponding molality calculated by the compiler is

-10.031 mol kg

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 2SoC or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Nd was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Il1oltg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Neodymium iodide; NdI 3 ;
[13813-Z4-6]

(Z) 1,Z-Ethanediamine; CZH8NZ;
[107-15-3]

VARIABLES:

T/K = 303.15

EXPERIMENTAL VALUES:

Neodymium Iodide

ORIGINAL MEASUREMENTS:

Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-3.

PREPARED BY:

T. Mioduski

oThe solubility of NdI 3 in HZNCHZCHZNHZ at 30 C was given as

Z.53 g/IOO solvent

The corresponding molality calculated by the compiler is

-10.048Z mol kg

Solid phase composition not determined.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in Z5 x ZOO mm test
tubes and thermostated for one week at
30 ± 0.050 C with frequent agitation. The
density of the supernatant liquid was
determined pycnometrically (but not reported
in the source paper), and the neodymium
content determined by precipitating the
hydrous hydroxide from a measured aliquot by
adding excess water, igniting to the oxide
and weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of COZ
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite.
All solutions were prepared in the dry box,
and were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
NdZ03 was converted to the iodide by high
temperature reaction with NH4I. Unreacted
NH4I was removed by heating in NZ followed
in vacuo. The oxide labeled Nd-Z8 from
University stocks contained traces of other
rare earth metals. Ethylenediamine (Carbide
and Carbon Chemicals) purified as in (1).
The product had an electrolytic resistivity
of Z.65 x 105 ohm em-I. The solvent was
stored under nitrogen in glass stoppered
flasks sealed with wax.

ESTIMATED ERROR:
Soly: precision probably 1% at best

(compiler).

Temp: precision ± 0.05 K (authors).

REFERENCES:
1. Putnam, G.L.; Kobe, K.A. Tka~.

Etectnochern. Soc. 1938, 74, 609.



COMPONENTS:
(1) Neodymium iodide; NdI3;

[13813-24-6]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Neodymium Iodide

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

TIL. 11 V~e.6. Kon6. po Te.olL. RMtvolLOV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

199

solubilitya

% mol -1
solvent mass kg

l-propanamine; n-C3H9N; [107-10-8] 16.6 0.379

2-propanamine; iso-C3H9N; [75-31-0] 6.2 0.126

l-butanamine; n-C4HllN; [109-73-9] 8.3 0.172

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. 11101L9. Nuet. Chern. 1962, 24, 387.



200 Neodymium Iodide

COMPONENTS:
(1) Neodymium iodide; NdI3 ;

[13813-24-6]

(2) Ethanolamine; C2H7NO; [75-39-8]

VARIABLES:

T/K ~ 303.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-3.

PREPARED BY:

T. Mioduski

oThe solubility of NdI3 in H2NCH2CH20H at 30 C was given as

1.93 gilOO solvent

The corresponding molality calculated by the compiler is

0.0368 mol kg-l

Solid phase composition not determined.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in 25 x 200 mm test
tubes and thermostated for one week at
30 ± 0.050C with frequent agitation. The
density of the supernatant liquid was de­
termined pycnometrically (but not reported
in the source paper), and the neodymium
content determined by precipitating the
hydrous hydroxide from a measured aliquot by
adding excess water, igniting to the oxide
and weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of C02
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite. All
solutions were prepared in the dry box,
and were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
Nd203 was converted to the iodide by high
temperature reaction with NH4I. Unreacted
NH4I removed by heating in N2 and in vacuo.
The oxide labeled Nd-28 from University
stocks contained traces of other rare earth
metals. Ethanolamine (Carbide and Carbon
Chemicals) purified as in (1). The product
boiled at l680C (uncor), had a density of
1.0108 glml at 26.50C, and had an electro­
lytic conductivity of 1.93 x 10-5 S cm-l at
20°C. It was stored under N2 in flasks
sealed with wax.

ESTIMATED ERROR:
50ly: precision probably 1% at best

(compilers) •

Temp: precision ± 0.05 K (authors).

REFERENCES:
1. Dirkse, T.P.; Briscoe, H.T. Metal Ind.

1938, 36, 284.
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COMPONENTS:

(1) Neodymium iodide; NdI3 ;
[13813-24-6]

(2) Morpholine; C4H9NO; [110-91-8]

VARIABLES:

TIK = 303.15

EXPERIMENTAL VALUES:

ORIGINAL MEASUREHENTS:

Moeller, T.; Zimmerman, P.A.

J. Am. Chern. Soc. 1953, 75, 3940-3.

PREPARED BY:

T. Mioduski

The solubility of NdI3 in morpholine at 300 C was given as

0.500 gllOO solvent

The corresponding molality calculated by the compiler is

-3 -19.52 x 10 mol kg

Solid phase composition not determined.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The isothermal method was used. Reaction
mixtures were sealed in 25 x 200 mm test
tubes and thermostated for one week at
30 ± 0.050 C with frequent agitation. The
density of the supernatant liquid was
determined pycnometrically (but not reported
in the source paper), and the neodymium
content determined by precipitating the
hydrous hydroxide from a measured aliquot
by adding excess water, igniting to the
oxide and weighing.

All anhydrous substances were handled in a
dry box through which a current of nitrogen
was passed. The nitrogen was freed of C02
and moisture by passage through concentrated
sulfuric acid, soda lime, and Drierite. All
solutions were prepared in the dry box and
were sealed before being removed.

SOURCE AND PURITY OF MATERIALS:
Nd203 was converted to the iodide by high
temperature reaction with NH4I. Unreacted
NH4I was removed by heating in N2 and then
in vacuo. The oxide labeled Nd-28 from
University stocks contained traces of other
rare earth metals. Morpholine was purified
as in (1), and had a density of 0.9863 g/ml
at 27oC, and an electrolytic conductivity of
3.368 x 10-8 S em-I. The solvent was
stored under nitrogen in glass stoppered
flasks sealed with wax.

ESTIMATED ERROR:
Soly: precision probably 1% at best

(compilers).

Temp: precision ± 0.05 K (authors).

REFERENCES:
1. Dermer, V.H.; Dermer, O.C. J. Am. Chern.

Soc. 1937, 59, 1148.
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COMPONENTS:
(1) Neodymium iodide; NdI3;

[13813-24-6]

(2) N,N-Dimethy1formamide; C3H7NO;
[68-12-2]

VARIABLES:

T/K .. 298.15

EXPERIMENTAL VALUES:

Neodymium Iodide

ORIGINAL MEASUREMENTS:
Moeller, T.; Ga1asyn, V.

J. Ino4g. Nucl. Chern. 1960, 12, 259-65.

PREPARED BY:

M. Salomon

The solubility of NdI3 in HCON(CH3)2 at 250 C was reported as

657.1 g dm-3

and as

0.5921 mol dm- 3

The solid phase is the solvate NdI3 .8HCON(CH3)2' The melting point (sealed tube method)
of this solvate given as 91.5 - 94.50 C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Authors state that solubilities were deter­
mined by analysis of a1iquots after equili­
bration at 25 ± 0.0250 C, and that techniques
were generally similar to those described
in (1).

The rare earth content was determined by
comp1exometric titration with EDTA at 60oc.
Iodide was determined by the Vo1hard method,
and carbon, hydrogen, and nitrogen by usual
microanalytical techniques.

REFERENCES:

1. Moeller, T.; Cullen, G.W. J. Ino4g. Nucl.
Chern. 1959, 10, 148.

2. Watt, G.W.; Gentile, P.S.; He1venston,
E.P. J. Am. Chern. Soe. 1955, 77, 2752.

3. Biltz, H.; Biltz, W. La.boJta.t04y Method6
06 Ino4ga.nle Chem£h~ (2nd EdLt£on).
John Wiley. N.Y. 1928.

4. Leader, G.R.; Gormley, J.F. J. Am. Chern.
Soe. 1951, 73, 5731.

5. Thomas, A.B.; Rochow, E.G. J. Am. Chern.
Soe. 1957, 79, 1843.

SOURCE AND PURITY OF MATERIALS:
The initial material was the rare earth
oxide of 99.9+% purity. Iodides were prepd
by two methods. 1. Acetyl iodide method
(2) where the hydrated acetate is treated
with acetyl iodide in benzene. Acetyl
iodide prepd as in (3). 2. The iodide was
prepd by metathesis by reaction of the
hydrated NdC13 with KI in DMF followed by
addition of benzene and distillation of the
benzene-water azeotrope.

For both preparations the solvate NdI3.8DMF
was recrystallized from DMF by addition of
ether.

The solvent, DMF, was prepared as in (4,5),
and its electrolytic conductance was

> 3.7 x 10-7 S cm-1 at 250 C.

ESTIMATED ERROR:

Soly: precision around ± 0.1% (compiler).

Temp: precision ± 0.025 K (authors).



COMPONENTS:
(1) Samarium fluoride; SmF3;

[13765-26-7]

(2) Alcohols

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Samarium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~. Henze, Paed. r~z. Koezhen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski and M. Salomon

203

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Sm203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid
produced was SmF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 3100 for 120 hours.

SmF3
solubilitya,b

% mol -1
solvent mass kg

methanol CH4O; [67-56-1] 0.015 7.2 x 10-4

ethanol C2H6O; [64-17-5] 0.02 1 x 10-3

~olalities calculated by the compilers.

bSolid phases were dried in a desiccator over P40l0 and the Sm:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of SmF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid Sm(OH)3 and a basic F- solution
The precipitate was washed, dissolved in aq
HCl, and Sm determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride ~E~S~T~I~MA~T=E~D~E~R~R~O~R-:--------------------------i

content in the filtrate was determined Soly: results with relative errors exceeding
photometrically using Al-Eriochrome cyanine 50% were rejected.
color lake indicator.

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Het~e, I.; Kirmse, E.M.
Chemia Anatltyezna 1975, 20, 33.
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COMPONENTS:
(1) Samarium fluoride; SmF3 ;

[13765-24-7]

(2) Alkyl ethers

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Samarium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

Vi64entati0n6chni6z. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon

SmF3 solubility solid phase
Sm:F:so1vent

solvent mass % mo1/100g ratio
sIn

1-methoxydecane; Cn H24O; [7289-52-3] 0.02 9.7 x 10-5 1:3.02:0.06

1-(ch1oromethoxy) butane; C5Hn C10; [2351-69-1] 0.02 9.7 x 10-5 1:3.00:0.16

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:

It appears that the fluoride was prepared as
in (1). In spite of drying the fluoride by
two methods at 573 K, the Sm:F:H20 ratio
was 1:3.04:0.46.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E.M. Wi64. He6ze, Paed. In6z.

Koezhen. 1978, 2, 85.



COMPONENTS:
(1) Samarium fluoride; SmF3;

[13765-Z4-7)

(Z) Dimethylsulfoxide; CZH60S;
[67-68-5]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Samarium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~h. He6te, Paed. In6t. Kaethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

205

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Sm203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was SmF3.0.5HZO and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solubility of SmF3 in (CH3)ZSO at room temperature was given as

0.04 mass %

The corresponding molality calculated by the compiler is

-3 -11.9 x 10 mol kg

The solid phase was dried in a desiccator over P40l0 and the Sm:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of SmF3 was
added to 10-ZO cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for l-Z h to obtain
solid Sm(OH)3 and a basic F- solution. The
precipitate was washed, dissolved in aq HCl,
and Sm determined several times by complexo-
metric titration with potentiometric end-
point detection (1). The fluoride content in~E=S~T=I~MA~T=E~D~E~R~R~OR~:---------------------------i

the filtrate was determined photometrically Soly: results with relative errors exceed­
using Al-Eriochrome cyanine color lake
indicator (2). ing 50% were rejected.

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia AnatLtyczna l221, 20, 33.
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COMPONENTS:

(1) Samarium fluoride; SmF3;
[13765-24-7]

[110-86-1]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Samarium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

Wih~. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of SmF3 in pyridine at room temperature was reported to be

0.10 mass %

The corresponding molality calculated by the compiler is

4.8 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40ll and the Sm:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of SmF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for 1-2 h to obtain
solid Sm(OH)3 and a basic P- solution. The
precipitate was washed, dissolved in aq HCl,
and Sm determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometri­
cally using Al-Eriochrome cyanine color lake
indicator (2).

SOURCE AND PURITY OF MATERIALS:
Sm203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was SmF3.0.5H20 and was dehydrated by
washing with acetone followed by drying
at 3l0·C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.
The reported solubility is a mean of "numer- I-::===~~-----------------l
ous parallel determinations," or "at least REFERENCES:
two parallel determinations." 1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.;
Chem£a Anatityczna 1975, 20, 33.



COMPONENTS:

(1) Samarium fluoride; SmF3;
[13765-24-7]

Samarium Fluoride

ORIGINAL MEASUREMENTS:

Galkin, N.P.; Shishkov, Yu.D.
Khomyakov, V. 1.

207

(2) Acidic nitrosyl fluoride; NOF.3HF;
[14947-17-2]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Radiokhimiya 1978, 20, 136-41;
Soviet Radioc.hem. (Eltg£.. T!tfUt6£..).
1978, 20, 109-13.

PREPARED BY:
T. Mioduski

The solubility of SmF
3

in acidic nitrosyl fluoride at room temperature was reported
to be

0.05 mass %

The molality calculated by the compiler is
-3 -12.4 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solute­
solvent mixture was placed in a Teflon
vessel and mechanically agitated at room
temperature for 10 h. The reaction mixture
~as allowed to settle for 24 h and the super­
natant saturated solution was analyzed for
the Sm content. An aliquot was evaporated
to dryness under vacuum at 100-lsOoC, and
the dry residue dissolved and analyzed (the
method of analysis not specified).

Presumably the solid phase is the anhydrous
salt (compiler).

SOURCE AND PURITY OF MATERIALS:

SmF3 was at least 99% pure.

NOF.3HF prepared by saturation of liquid
HF with NOF, and was distilled twice at
9SoC before use. The melting point of
acidic nitrosyl fluoride was 3.8oc.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

Samarium Chloride

ORIGINAL MEASUREMENTS:
Shevtsova, Z.N.; Korshunov, B.G.; Safonov,
V.V.; Kogan, L.M.; Gudkova, V.I.

(2) Hexachloro-l,3-butadiene; C4C16;
[87-68-3]

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Zh. Neo~g. Khim. 1968, 13, 3096-9: Ru44.
J. lrto~. Chern. (Ertgl. TJtan6l.1 1968, 13,
1596-8.

PREPARED BY:

T. Mioduski and M. Salomon

Composition, densities, viscosities and refractive indices of saturated solutions.

solubilitya

-1 -3 20
nature of the

t/OC mass % mol kg dIg cm Tl/P n D solid phase

25 0.024 0. 00935 1.6875 0.0386 1.5552 SmC13·3.5H20

50 0.035 0.00136 1.649 0.0311 1.5557 SmC13·3.5H20

75 0.054 0.00210 1.613 0.0249 1.5548 SmC13·3.5H20

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Depending on temp,
equil was established after 12 d at 25°C,
10 d at 50°C, and 7 d at 75°C.

Chloride was detd by the Volhard method, and
samarium detd gravimetrically by precipita­
ting as the oxalate and igniting to the
oxide. Samarium was also detd by titration
with Trilon B with Xylene Orange indicator.

The composition of the solid phase was
established by chemical analysis, and con­
firmed by X-ray analysis.

Samples of the solid phases were also
studied thermographically after removal of
excess solvent by washing with absolute
ethyl ether which is claimed not to change
the composition of hydrate.

At 120°C, partial hydrolysis takes place
with formation of SmOCl.

SOURCE AND PURITY OF MATERIALS:
SmC13.6H20 prepd by dissolving Sm203 in HCl,
evaporating and cooling, and then recrystal­
ized and dried in a desiccator. Sm203' 99.6%
pure, contained oxide impurities of other
rare earth metals, Fe (0.01%), Ca (0.01­
0.05%), and Cu (0.01%). Analysis of the
hexahydrate gave the following (in mass %
units): Sm 41.51; Cl 28.90; H20 29.59.

Purified solvent (method not specified) had
the following properties: dtO= 1.6807 g/ml,
and n50 = 1.5543.

ESTIMATED ERROR:
Soly: nothing specified.

Temp: accuracy ± 0.1 K (authors).

REFERENCES:
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

(2) Methanol; CH
4
0; [67-56-1]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
He!v. Chim. Acta 1972, 55, 44-52.

Pitteloud, M.N.
Thehe. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilities/mol kg-l

a b

25 3.33 3.37

Methanol was purified and dried by the
Vogel method.

ESTIMATED ERROR:
Soly: precision ± 0.5% as in (1) (compilers).

Temp: precision probably at least ± 0.05 K
as in (1) (compilers).

a. Initial salt is the adduct SmCI3.4CH30H. Equilibrated solid phase analyzed and
found to be SmCI3.4CH30H.

b. Solutions equilibrated with anhydrous SmC13' Equilibrated solid phases not
analyzed, but assumed by the compilers to be SmCI3·4CH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures Sm2Ql_of at least 99.9% purity dissolved in
were equilibrated for at least 4 days. Pro- HCI to produce the hexahydrate. The salt
longed operations were performed in a dry was dehydrated as described in (3). The
box. Samarium determined by titration with adduct SmC13.4CH30H prepared by dissolving
(NH4)3H(EDTA) using a small amount of uro- the hydrate in a small excess of o-methyl­
tropine buffer and Xylenol Orange indicator. formate followed by distillation and crys-
Chloride was determined by potentiometric tallization from methanol.
titration with AgN03 solution. Composition
of the adduct SmC13.4CH30H confirmed by IH
NMR and X-ray diffraction.

The reported solubilities are mean values
of 2-4 determinations.

COMMENTS AND/OR ADDITIONAL DATA:

Reference (3) was incorrectly cited in the
source paper as: J. Ino~g. Nuci. Chern. ~,
7, 224 (this is the reference to a paper by t-::===:~=:------------------f
J. H. Freeman and M. L. Smith which descri- REFERENCES:
bes the preparation of anhydrous salts by 1. Brunisholz, F.; QUinche, J.P.; Kalo, A.M.
treatment with thionyl chloride). Refer- He!v. Chim. Acta 1964, 47, 14.
ence (3) was corrected by the compilers. 2. Flatt, R. ChLmia 1952, 6, 62.

3. Taylor, M.D.; Carter, C.P. J. Ino~.

Nuci Chern. 1962, 24, 387 (see COMMENTS
at left). --
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7)

(2) Ethanol; C2H60; [64-17-5)

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

Samarium Chloride

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
He£v. Chim. Acta 1972, 55, 44-52.

Pitteloud, M.N.
Th~e. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilities/mol kg-l

25

a

1.97

b

2.03

a. Initial salt is the adduct SmC13 .3C2H50H. Equilibrated solid phase analyzed and
found to be SmC13 .3C2H50H.

b. Solutions equilibrated with anhydrous SmC13 • Equilibrated solid phases not
analyzed, but assumed by the compilers to be SmC13.3C2H50H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Samarium determined by titration with
(NH4)3H(EOTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct SmC13.3C2H50 confirmed by 1H
NMR and X-ray diffraction.

SOURCE AND PURITY OF MATERIALS:
Sm203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The salt
was dehydrated as in (3). The adduct
SmC13.3C2H60 prepared by dissolving the
hydrate in a small excess of o-ethylformate
followed by distillation and crystalliza­
tion from ethanol.

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed by
NMR method.

The reported solubilities are mean values
of 2-4 determinations. ESTIMATED ERROR:

......"CO'::':MMEc::-::::N::T:":S:'""""7AND=/70:-:R::-:AD=D-=I=T:;"ro=:N::'"A:":L:-:O:":'A-=T::-A-:------t Soly: precision ± 0.5% as in (1) (compilers).
Temp: precision probably at least ± 0.05K as

Reference (3) was incorrectly cited in the in (1) (compilers).
source paper as: J. Ino~g. Nuct. Chern. 1958,
7, 224 (this is the reference to a paper by ~RE~F~E~RE~N~C-E-S-:--------------------------------4

J. H. Freeman and M. L. Smith which descri- 1. Brunisholz, F.; QUinche, J.P.; Kalo, A.M.
bes the preparation of anhydrous salts by He£v. Chim. Acta 1964, 47, 14.
treatment with thiony1 chloride). Reference 2. Flatt, R. ChLmia 1952, 6, 62.
(3) was corrected by the compilers. 3. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nuct Chern. 1962, 24, 387 (see COMMENTS
at left). --



COMPONENTS:

(1) Samarium chloride; SmC13;
[10361-82-7]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Samarium Chloride

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. Khim. 1975, 20, 1479-83; RU6~.

J. lnol[g. Chem. IEngl. TJt.a.~.f..1 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

211

EXPERIMENTAL VALUES:
solubility of SmC13·6H2O in 96.8 % C2H50Ha

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/OC g/100 gb g/100 g/lOO g g/lOO g/lOO mol -lc
g g g kg

20 28.97 28.89 29.29 28.87 29.00 1.195

30 29.49 29.66 29.59 29.63 29.59 1.152

40 30.42 30.47 30.61 30.75 30.56 1.206

50 31.93 31.96 31.83 31.88 31.90 1.284

60 34.82 34.58 34.79 34.65 34.73 1.458

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

b grams of hexahydrate in 100 g of solvent.Solubilities reported as

~olalities calculated by the compilers.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results ob­
tained by approaching equilibrium from
above and below. Two of the data points in
the table were obtained after 3 h of equili­
bration, and the remaining two data points
were obtained after 4 h of equilibration.

The ~eta1 content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids wjthdrawn at 20°C,
4QoC and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 145.5 - 146c C.

SOURCE AND PURITY OF MATERIALS:
SmC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCI followed by evapn and
crystn. Th~ crystals were dried in a desic­
cator C'v\!r CaC12' P205' and NaOH. The crys­
tals analyzed for the metal by titm with
Trilon B, and for Cl by the Volhard method.
Found (%) for Sm: 41.38, 41.25 (calcd 41.21)
Found (%) for Cl: 29.10, 29.15 (ca1cd 29.18)
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by distn. Ethanol concn determined
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8% (compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

ORIGINAL MEASUREHENTS:
Merbach, A~; Pitteloud, M.N.; Jaccard, P.
Helv. Chim. Acta 1972, 55, 44-52.

(2) 2-Propanol; C3H80; [67-63-0]
Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
de Lausanne. 1971,

VARIABLES: PREPARED BY:

T/K = 298.2 T. Mioduski and M. Salomon

EXPERIHENTAL VALUES:

mean solubilities/mol kg-l

a b

25 0.23 0.23

a. Initial salt is the adduct SmC13.3C3H70H. Equilibrated solid phase analyzed and
found to be SmC13.3C3H70H.

b. Solutions equilibrated with anhydrous SmC13' Equilibrated solid phases not
analyzed, but assumed by the compilers to be SmC13.3C3H70H.

AUXILIARY INFORMATION

Iso-propanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR.

The reported solubilities are mean values
of 2-4 determinations.

COMMENTS AND/OR ADDITIONAL DATA:

Reference (3) was incorrectly cited in the
source paper as: J. InOll.g. Nuc.l. Chern. 1958, I-====::=~---------------_l
7, 224 (this is the reference to a paper by REFERENCES:
J.H. Freeman and M.L. Smith which describes 1. Brunisholz, F.; Quinche, J.P.; Kalo, A.M.
the preparation of anhydrous salts by Helv. Chim. Acta 1964, 47, 14.
treatment with thionyl chloride). Reference 2. Flatt, R. Chimia 1952, 6, 62.
(3) was corrected by the compilers. 3. Taylor, M.D.; Carter, C.P. J. rno~g.

Nuc.l. Che.m. 1962, 24, 387 (see COMMENTS
at left). --

HETHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures Sm203 of at least 99.9% purity dissolved in
were equilibrated for at least 4 days. Pro- HCl to produce the hexahydrate. The salt
longed operations were performed in a dry was dehydrated as in (3). The adduct
box. Samarium determined by titration with SmC13.3C3H80 prepared by dissolving the
(NH4)3(EDTA) using a small amount of uro- hydrate in a small excess of o-methylformate
tropine buffer and Xylenol Orange indicator. followed by distillation and trans-solvation
Chloride was determined by potentiometric of the methanol complex with 2-propanol.
titration with AgN03 solution. Composition
of the adduct SmC13.3C3H80 confirmed by
lH NMR and X-ray diffraction.

ESTIMATED ERROR:
-1----------------------1 Soly: precision ± 0.5% as in (1) (compilers).

Temp: precision probably at least ± 0.05K as
in (1) (compilers).



COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

(2) Alcohols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Samarium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIc.• 11 V-6e6. Konn. po TeolL. RiUtvolLOV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

213

aSmC13 solubility nature of the

mass % mol -1
solvent kg solid phase

l,2-ethanediol; C2H602; [107-21-1] 32.9 1.91 smC13·3C2H602

I-propanol; C3H8O; [71-23-8] 30.5 1.71 smCl3"C3H8O

2-propen-l-olb ; C3H6O; [107-18-6] 38.0 2.39 SmCI3·C3H6O

~olalities calculated by the compilers.

bIn the original paper the solvent was specified simply as C3HSOH. Upon request, the
author kindly identified the solvent as allyl alcohol.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Only the nature of the solid phase was
reported. Experimental details not given,
but were probably similar to previous works
of the author which are compiled throughout
this volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. !nolLg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

(2) 2-Methoxyethanol (methyl cellosolve);
C3H802; [109-86-4]

VARIABLES:

Temperature: T/K = 273 - 323

EXPERIMENTAL VALUES:

ORIGINAL MEASUREHENTS:
McCarty, C.N.
Mil.6teJt 06 Sc.i.enc.e Thu.u.. The University
of Illinois. Urbana, IL, USA. 1933: this
work was also cited by

Hopkins, B.S.; Audrieth, L.F.
TMYL6. E.tectJlOc.hem. Soc.. 1934, 66, 134-42.

PREPARED BY:

M. Salomon and T. Mioduski

Temp: precision ± 0.2 K (author).

ESTIMATED ERROR:
Soly: precision probably within 3 %

(compil ers).

Composition of Saturated Solutions

a b bSm20
3 SmC13 SmC13

t/oC g/25 cc g/dm3 mol/dm3

0 0.2873 16.92 0.0659
10 0.5210 30.68 0.1195
20 0.7238 42.62 0.1660
30 1.0236 60.28 0.2348
40 1. 2827 75.54 0.2942
50 1.4415 84.89 0.3306

aApparently these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using SmC13from preparations land 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic weights.

Equilibrated solid phase not analyzed.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 75-100 cc of sol- Commercial solvent was permitted to stand
vent + excess salt were placed in bottles and over CaO for at least 1 week and then distil­
agitated in a thermostat for at least 12 h. led. A middle portion (fraction not speci­
Ice + water was used for the OOC measurement& fied) was retained and stored in a stoppered
The bottles were fitted with ground glass flask: b.p. l230 C. Sm salts prepd in 1925 as
stoppers and were sealed from the atmosphere double ammonium nitrates were of "spectro-
by placing gum rubber tubing over the stop- scopic purity" and converted to the oxide (no
pers and necks of the bottles, and a rubber details) and the anhydr chloride prepd by two
bung was fitted into the upper end of the methods. 1. The oxide was dissolved in aq
tubing. After equilibration, the solutions HCl and the excess HCl evapd. The crystal­
were allowed to settle for at least 12 h, and lized salt was dehydrated by heating in the
using a calibrated 25 cc pipet, two samples presence of dry HCl first at 1000C for sever­
were removed for analysis. The samples were al h, then at 2000 C. 2. The rare earth
evaporated to dryness and dissolved in aq HCl benzoate was pptd from the aq chloride or
and pptd as the oxalate by addn of oxalic nitrate with sodium benzoate, and the benzo-
acid. The samples were filtered, washed with ate dehydrated by heating to 1100C for at
dist water and ignited to constant weight as least 24 h. Extraction of the chloride was
the oxide. The oxide was found to be in- carried out with HCl satd ether, and the re-
soluble in the organic solvent. suIting chloride heated at 600 C first in a

stream of dry HCl and then in dry air. The
salt was stored in a desiccator over P205'
Dry HCl was prepd from NaCl + H2S04 and by
passing the resulting HCl through H2S04
drying towers.
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L.F.
1934, 66, 135-42.

COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

(2) 2-Ethoxyethanol (ethyl cellosolve);
C4Hl002; [110-80-5]

ORIGINAL MEASUREMENTS:
McCarty, C.N.
MIl.6:teJt 06 Science Thru..i.6.
of Illinois. Urbana, IL,
work is also cited by

Hopkins, B.S.; Audrieth,
T~. Electtochem. SOC.

The University
USA. 1933: this

VARIABLES:

Temperature: T/K = 273 - 323

EXPERIMENTAL VALUES:

PREPARED BY:

M. Salomon and T. Mioduski

Composition of Saturated Solutions

aSm203

t/oC g/25 cc

0 0.1556
10 0.3307
20 0.5666
30 0.7720
40 0.9873
50 1.3540

b bSmC13 SmC1
3

3
mol/dm3g/dm

9.16 0.0357
19.47 0.0758
33.37 0.1300
45.46 0.1771
58.14 0.2264
79.74 0.3106

aApparently these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using
SmC1

3
from preparations 1 and 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic weights.

Equilibrated solid phase not analyzed.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 75-100 cc of sol- Commercial solvent was permitted to stand
vent + excess salt were placed in bottles and over CaO for at least I week and then distil­
agitated in a thermostat for at least 12 h. led. A middle portion (fraction not speci­
Ice + water was used for the OoC measurement& fied) was retained and stored in a stoppered
The bottles were fitted with ground glass flask: b.p. 134

0
C. Sm salts prepd in 1925 as

stoppers and were sealed from the atmosphere double ammonium nitrates were of "spectro-
by placing gum rubber tubing over the stop- scopic purity" and converted to the oxide (no
pers and necks of the bottles, and a rubber details) and the anhydr chloride prepd by two
bung was fitted into the upper end of the methods. 1. The oxide was dissolved in aq
tubing. After equilibration, the solutions HCl and the excess HCl evapd. The crystal­
were allowed to settle for at least 12 h, and lized salt was dehydrated by heating in the
using a calibrated 25 cc pipet, two samples presence of dry HCl first at 1000c for sev­
were removed for analysis. The samples were eral h, then at 2000c. 2. The rare earth
evaporated to dryness and dissolved in aq benzoate was pptd from the aq chloride or
HCl and pptd as the oxalate by addn of oxalic nitrate with sodium benzoate, and the ben­
acid. The samples were filtered, washed with zoate dehydrated by heating to 1100C for at
dist water and ignited to constant weight as least 24 h. Extracting the chloride was car-
the oxide. The oxide was found to be in- ried out with HCl satd ether, and the result-
soluble in the organic solvent. ing chloride heated at 600 C first in a stream
~~~~ Iof dry HCl and then in dry air. The salt was
ESTIMATED ERROR: stored in a desiccator over P205' Dry HCl

Soly: precision probably within 3 % was prepd from NaCl + H2S04 and by passing
(compilers). the resulting HCl through H2S04 drying

towers.
Temp: precision ± 0.2 K (author).
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COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

(2) Alkoxy-ethanols

VARIABLES:

TIK = 298

Samarium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TA. 11 V~e6. Konn. po TeoA. Ra6tvoAov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solvent

2-methoxyethanol;

2-ethoxyethanol;

solubilitya

mol kg-1 nature of the
mass % solid phase

[109-86-4] 5.7 0.24 SmC13·nC3H802 (n=2-3)

[110-80-5] 26.3 1.39 smC13 ·2C4HlO02

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~. NuC£. Chern. 1962, 24, 387.



COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

Samarium Chloride

ORIGINAL MEASUREMENTS:
Dzhuraev, Kh. Sh.; Mirsaidov, u.;
Kurbanbekov, A.; Rakhimova, A.
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(2) Diethyl ether (ethyl ether);
C4HlOO; [60-29-7]

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

Vokl. A~ad. Nau~ Tadzh. SSR 1976, 19, 32-4.

PREPARED BY:

T. Mioduski

The solubility of SmC13 in diethyl ether at 20°C was reported to be

7.4 x 10-3 mass %.

The corresponding molality calculated by the compiler is

-4 -12.84 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. Equilibrum was
attained within 24 h and it was verified by
constancy in the Sm concentration. The
saturated solution and the equilibrated
solid phase were analyzed. Sm determined
by complexometric titration using urotro­
pine buffer and methyl-thymol blue indica­
tor. Chloride determined by titration with
AgN03. The solid phase corresponded to
SmC13.0.5Et20 (the etherate was dried under
vacuum at 40°C prior to analysis).

SOURCE AND PURITY OF MATERIALS:
Anhydrous SmC13 prepared by the ethanol
solvate method (no details given).

Ethyl ether was dried with Na and
distilled from LiAlH4 before use.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

Samarium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M.
TJr.. 11 V.6e6. Kon6. po TeM. R/L6;(:VOMV.
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

SmC1
3

solubilitya,b

solvent

l-ethoxy-2-methoxyethane;

l,3-dioxolane;

l,4-dioxane;

[5137-45-1]

[646-06-0]

[123-91-1]

mass %

0.45

2.6

0.07

mol kg-l

0.018

0.104

0.0027

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isothermally
agitated at 250 C or at room temperature.
Authors state that the difference found for
the solubility was within experimental error
limits.

Sm was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InoJr.g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

(2) Tetrahydrofuran; C4H80; [109-99-9]

VARIABLES:

Room temperature: T/K about 293

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

MOl'L6uh. Chem. 1965, 96, 602-5.

PREPARED BY:
T. Mioduski

EXPERIMENTAL VALUES:

The solubility of SmC13 in tetrahydrofuran at room temperature (about 20oC) was reported
as

1.49 g/lOO ml solution

The solid phase is

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor for 60-80
hours at room temperature. Samarium was de­
termined by the oxalate method and by
titration with EDTA using Xylenol Orange
indicator. For the solid phase analysis,
the solvent was determined by difference.

Anhydrous substances were handled in a dry
box through which was passed a current of
dry and C02-free nitrogen.

SOURCE AND PURITY OF MATERIALS:
Sources and purities not specified.
SmC13 prepared by reaction of the oxide at
high temperatures with an excess of NH4Cl
followed by heating the product in a cur­
rent of dry nitrogen, and then in vacuum
to remove unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

Samarium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Zh. Neo~g. Khlm. 1975, 20, 908-14; RU64.
J. 1rtMg. Chern. (Ertg!. TIta.rt4l.) l2.Z1, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solution

mass % mol/kg sIn -3 -3 mol kg-1 -3g dm mol dm density/g cm
(compiler)

33.4 1.30 436.5 1. 70 1.95 1.30

The solid phase is NdC13

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Satd sIns prepared isothermally with mag­
netic stirring. Equil was attained after
25-30 d. The sIn was centrifuged and an
aliquot for analysis taken and added to
methanol and pptd with aq NH3' The pptd
Sm(OH)3 was washed repeatedly and heated to
the oxide for gravimetric analysis. The
solid phase was analyzed (no details given)
for phosphorous and only anhydr SmC13 was
found. All operations were performed in a
dry box through which a stream of argon was
passed.

The major objective of this work was to
establish the nature of complextion between
TBP and SmC13 in solution. Additional
studies with unsaturated solutions (IR
spectra, viscosity, molar conductivities)
are discussed in the source paper.

SOURCE AND PURITY OF MATERIALS:

Anhydrous SmC13 prepd by chlorination of
Sm203 with CC14 vapor (1,2). Source and
purity of materials not given. Sm was
analyzed gravimetrically, and Cl by
Volhard's method. Tributylphosphate (TBP)
was purified "by the standard method." No
additional details given.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khlm. 1964, 9, 1427.

2. Novikov, G.I.; Tolmacheva, V.D.
Zh. P4£kl. Khlm. 1965, 38, 1160.



mass %

COMPONENTS:
(1) Samarium chloride; SmC13 ;

[10361-82-7]

(2) Amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

solvent

Samarium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIL. II V4e.6. Kon6. po Te.ote.. RM,tVOJtov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

SmC13 solubilitya

mol kg-l
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2-propanamine;

2-propen-l-amineb ;

[75-31-0]

[107-11-9]

15.2

5.6

0.698

0.225

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3H5NH2, and upon request the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Inote.g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Samarium chloride; SmC13;

[10361-82-7]

(2) Hexamethylphosphorotriamide;
C6H

18
N

3
0P; [680-31-9]

VARIABLES:

Room Temperature: T/K = 298 ± 3

EXPERIMENTAL VALUES:

Samarium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.
Zh. Nea~g. Khlm. 1977, 22, 1761-6; RU66.
J. Ina~g. Chern. Engl. T~t. 1977, 22,
955-8. -----

PREPARED BY:

T. Mioduski

At room temperature, the solubility was reported as

0.126 mol dm-3

The solid phase is the solvate SmC13 .3liMPT

It is apparent that the authors determined the solubility of SmC1
3

several times, but
only the above single value was reported.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Anhydrous SmC13 placed in a test-tube with
the solvent in a dry box and shaken at room
temperature. Aliquots removed periodically
to test for equilibrium. The analysis was
carried out by complexometric titration (no
details) and by radioassay using l70Tm.
"The results obtained by the two methods
agreed." Analysis showed the solid phase to
be SmC13.3liMPT. Analysis of the solid
phase performed by complexometric titration
for Sm and by the Volhard method for Cl:
liMPT was obtained by difference.

SOURCE AND PURITY OF MATERIALS:
SmC13 prepared similar to (1): a 6:1 molar
mixture of NH4Cl + Sm203 was heated to 200
to 4000 C in a stream of inert gas. Excess
NH4Cl sublimed, and the remaining SmC13
contained less than 3% oxide impurity.

Hexamethylphosphorotriamide (liMPT) was
purified as in (2).

ESTIMATED ERROR:
Soly: ± 0.001 mol dm-3 at the 95% confidence

leveL

REFERENCES:
1. Taylor, M.D.; Carter, C.P. J. Ina~g.

Nuc..e.. Chern. 1962, 24, 387.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S.E.; Alpatova, N.M.
ElelWr.akhimi.yQ. 1975, 11, 163.



COMPONENTS:

Samarium Chloride

ORIGINAL MEASUREMENTS:
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(1) Samarium chloride; SmC13;
[1036l-8Z-7]

(Z) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POCI3;
[100Z5-87-31

VARIABLES:
T/K = Z93

Concentration of SnC14

EXPERIMENTAL VALUES:

Lyubimov, E.I.; Batyaev, I.M.

Zh. P4ikl. Khlm. 197Z, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14:POC13 ratio

(by volume)

1:Z50
1:100
1:50
1:Z5
1:15
1:10

SnC14 concentration

-3mol dm

0.035
0.085
0.17
0.33
0.59
0.78

Smz03 solubilitya

moles Sm dm-3

0.10
0.18
0.Z8
0.Z5
0.11
0.10

~his is also the solubility of SmC13 in the SnC14-POC13 mixtures because the oxide is
quantitatively converted to the chloride according to

SmZ03 + 6POC13 = ZSmC13 + 3PZ03Cl4

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14, SmC13, PZ03C14 and POC13 (the compiler assumes PZ03C14 is
soluble).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Smz03 were placed in sealed ampoules, heated
to ZO-Z500C to increase the rate of solutio~

and then rotated in an air thermostat at
ZO°C for Z-ZOO hours. Without preheating,
equilibrium was established after ZOO hours.
Preheating to lZO°C lowered the equilibra­
tion time at ZO° to Z hours.

Sm was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
SmZ03 of "the first sort" was heated at
950°C for Z hours.

"Pure" grade SnC14 and POCl3 were dehy­
drated with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.ZK
;,..nmnile'"

REFERENCES:
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COMPONENTS:
(1) Samarium bromide; 5mBr3 ;

[13759-87-0]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Samarium Bromide

ORIGINAL HEASUREHENTS:
Kirmse, E.M.

TIr.• II V.\e.6. Kort6. po TeoIL. RM.tvOILOV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

The solubility of 5mBr3 in l,2-dimethoxyethane at 250 C was reported as

0.8 mass %

The corresponding molality calculated by the compiler is

0.021 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phase not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. lrtolLg. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Samarium bromide; 5mBr3 ;

[13759-87-0]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

Samarium Bromide

ORIGINAL HEASUREHENTS:
Kirmse, E.M.; Dressler, H.

Z. Chern. 1975, 75, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon
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5mBr3 solubilitya
-1solvent mass % mol kg

l-methoxybutane; C5H12O; [628-28-4] 3.0 0.079

l-methoxypentane; C6H14O; [628-80-8] 2.2 0.058

l-methoxyheptane; C8H18O; [629-32-3] 7.3 0.202

l-methoxyoctane; C9H20O; [929-56-6] 13.5 0.400

l-methoxynonane; C10H22O; [7289-51-2] 7.6 0.211

l-methoxydecane; C11H24O; [7289-52-3 ] 4.6 0.124

~olalities calculated by the compilers. Compositions of the solid phases were not
specified.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P4010' Pr was determined by complexo=
metric titration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



226 Samarium Bromide

COMPONENTS:
(1) Samarium bromide; 5mBr3;

[13759-S7-0]

(2) Tetrahydrofuran; C4HSO; [109-99-9]

VARIABLES:

Room temperature: T/K about 294-296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREHENTS:
Rossmanith, K.

MOn6.ah. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

The solubility of 5mBr3 in tetrahydrofuran at 2l-230 C was reported to be

0.55 g/IOO ml solution

The solid phase is

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor for 60-S0
hours at room temperature. Samarium was
determined by the oxalate method and by
titration with EDTA using Xylenol Orange
indicator. For the solid phase analysis,
the solvent was determined by difference.

Anhydrous substances were handled in a dry
box through which was passed a current of
dry and CO2-free nitrogen.

SOURCE AND PURITY OF MATERIALS:
Sources and purities not specified.
5mBr3 prepared by reaction of the oxide at
high temperatures with an excess of NH4Br
followed by heating the product in a current
of dry nitrogen, and then in vacuum to
removed unreacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4 •

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Samarium bromide; 5mBr3;

[13759-87-0J

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oe1sner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3;

Kirmse, E.M.
TJt. 11 V.ileA. Kott6. po TeoJt. RiUltvOJtov •
.!.2Zl, 200-6.

PREPARED BY:

T. Mioduski

The solubility of 5mBr3 in p-dioxane at about 250 C was given as

1.3 mass %

The corresponding molality calculated by the compiler is

0.034 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 250 C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Sm was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. IttoJtg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Samarium bromide; 5mBr3 ;
[13759-87-0]

(2) Alkyl amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Samarium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E. M.

Til. 11 V.6e6. Konn. po Teall. Ra..6tvoltOv
1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

5mBr
3

solubilitya

solvent

l-propanamine;

2-propanamine;

l-butanamine;

2-butanamine;

di-2-butylamine;

% mol -1mass kg

n-C3H9N; [107-10-8] 23.8 0.801

iso-C3H9N; [75-31-0] 33.1 1.268

n-C4HllN; [109-73-9] 38.5 1.605

sec-C4HllN; [13952-84-6] 23.8 0.801

(sec-C4H9)2NH ; [626-23-3] 0.03 8 x 10-4

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Inollg. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Samarium iodide; SmI3 ;

[13813-25-7)

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2)

VARIABLES:

T/K = 298.15

EXPERIMENTAL VALUES:

Samarium Iodide

ORIGINAL HEASUREHENTS:
Moeller, T.; Galasyn, V.

J. r~o~g. Nuct. Chern. 1960, 12, 259-65.

PREPARED BY:

M. Salomon
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o
The solubility of SmI3 in HCON(CH3)2 at 25 C was reported as

520.7 g dm-3

and as

-30.4666 mol dm

The solid phase is the solvate SmI3 .8HCON(CH3)2'
of this solvate given as 97.5 - 100.OoC.

The melting point (sealed tube method)

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Authors state that solubilities were deter-
mined by analysis of aliquots after equili­
bration at 25 ± 0.0250 C, and that techniques
were generally similar to those described in
(1) •

The rare earth content was determined by
complexometric titration with EDTA at 60oC.
Iodide was determined by the Volhard method,
and carbon, hydrogen, and nitrogen by usual
microanalytical techniques.

REFERENCES:

1. Moeller, T.; Cullen, G.W. J. I~o~. Nuct.
Chern. 1959, 10, 148.

2. Watt, G.W.; Gentile, P.S.; Helvenston,
E.P. J. Am. Chern. Soc. 1955, 77, 2752.

3. Biltz, H.; Biltz, W. Labo~ato~lj Method6
06 r~Mga.rU.C. CheJTl.ihbtlj (2~d Ec:iUi.o~).
John Wiley. N.Y. 1928.

4. Leader, G.R.; Gormley, J.F. J. Am. Chern.
Soc. 1951, 73, 5731.

5. Thomas, A.B.; Rochow, E.G. J. Am. Chern.
Soc. 1957, 79, 1843.

SOURCE AND PURITY OF MATERIALS:
The initial material was the rare earth
oxide of 99.9+% purity. Iodides were prepd
by two methods. 1. Acetyl iodide method
(2) where the hydrated acetate is treated
with acetyl iodide in benzene. Acetyl
iodide prepd as in (3). 2. The iodide was
prepd by metathesis by reaction of the
hydrated SmC13 with KI in DMF followed by
addition of benzene and distillation of the
benzene-water azeotrope.

For both preparations the solvate SmI3 .8DMF
was recrystallized from DMF by addition of
ether.

The solvent, DMF , was prepared as in (4,5),
and its electrolytic conductance was
~ 3.7 x 10-7 S cm-l at 250 C.

ESTIMATED ERROR:

Soly: precision around ± 0.1% (compiler).

Temp: precision ± 0.025 K (authors).
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COMPONENTS:
(1) Europium fluoride; EuF3;

[13765-25-8]

(2) Alkyl ethers

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Europium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V~4entatl0n6c~6t. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-methoxydecane;

l-(chloromethoxy)butane;

EuF3 solubility solid phase
Eu:F:solvent

mass % mol/lOOg ratio
sIn

[7289-52-3] 0.03 1.44 x 10-4 1:2.83:0.06

[2351-69-1] 0.02 -5 1:3.15:0.169.6 x 10

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 573 K, the Eu:F:H20
ratio was 1:3.01:0.23.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Kirmse, E.M.
W~4. He6te, Paed. In6t. Koethen.
1978, 2, 85.



COMPONENTS:
(1) Europium fluoride; EuF3;

[13765-25-8]

(2) Dimethylsulfoxide; C2H60S;
[67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Europium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~, He6te, Paed. In6t. Koethen
~, 2, 85-90.

PREPARED BY:

T. Mioduski
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The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

The solubility of EuF3 in (CH3)2S0 at room temperature was given as

0.03 mass %

The corresponding molality calculated by the compiler is

1.4 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Eu:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 100 mg of EuF3 was EU203 (source and purity not specified) was
added to 10-20 cm3 of solvent, and the mix- dissolved in HCl and the fluoride precipi­
ture mechanically agitated at room temperaturEtated by addition of aq HF. The solid pro­
for 100 h. 5-10 g of saturated solution were duced was EuF3.0.5H20 and was dehydrated by
removed by decanting or by centrifuging, and washing with acetone followed by drying at
the solution evaporated to dryness. The 310°C for 120 hours.
residue was heated with about 10 cm3 of 10%
KOH solution for 1-2 h to obtain solid
Eu(OH)3 and a basic F- solution. The preci­
pitate was washed, dissolved in aq HCl, and
Eu determined several times by complexometric
titration with potentiometric end-point de-
tection (1). The fluoride content in the
filtrate was determined photometrically using
Al-Eriochrome cyanine color lake indicator
(2) •

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityezna 1975, 20, 33.
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COMPONENTS:
(1) Europium fluoride; EuF3 ;

[13765-25-8]

(2) Pyridine; C6H5N; [110-86-1]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Europium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Wi64. He6te, Paed. In4t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
EU203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was EuF3.O.5H20 and was dehydrated
by washing with acetone followed by drying
at 3l0·C for 120 hours.

The solubility of EuF3 in pyridine at room temperature was reported to be

0.15 mass %

The corresponding molality calculated by the compiler is

7.2 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40ll and the Eu:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of EuF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room temperatu~'

for 100 h. 5-10 g of saturated solution
were removed by decanting or by centrifuging,
and the solution evaporated to dryness. The
residue was heated with about 10 cm3 of 10%
KOH solution for 1-2 h to obtain solid
Eu(OH)3 and a basic F- solution. The pre­
cipitate was washed, dissolved in aq HCl,
and Eu determined several times by complexo-
metric titration with potentiometric end-
point detection (1). The fluoride content in~E-ST--IMA--T-E-D--E-R-R-O-R-:----------------------------~

the filtrate was determined photometrically Soly: results with relative errors exceed-
using Al-Eriochrome cyanine color lake
indicator (2). ing 50% were rejected.

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemla AnatLtyezna 1975, 20, 33.



COMPONENTS:
(1) Europium chloride; EuC13;

[10025-76-0]

(2) Alcohols

VARIABLES:

T/K - 298

EXPERIMENTAL VALUES:

Europium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E,M.

TIr.. 11 V4U. K0I16. po Te.olr.. RiUltvolr.OV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

EuC13 solubilitya
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solvent

2-methoxyethanol;

2-ethoxyethanol;

1-propano1;

C3H802 ;

C4H1002 ;

C3H80;

[109-86-4]

[110-80-5]

[71-23-8]

mass %

4.4

20,8

33.5

mole kg-l

0.18b

~olalities calculated by the compilers,

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

1. Inotr.g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Europium chloride; EuC13;

[10025-76-0]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

EXPERIMENTAL VALUES:

Europium Chloride

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Neo~g. KhLm. 1975, 20, 1479-83; RU6~.

J. InMg. Chern. (Eng£.. TJr.a.~.e..) 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/lOO gb g/lOO g/lOO g/lOO g/lOO mol -lcg g g g kg

20 29.23 29.18 29.20 29.30 29.23 1.127

30 29.39 29.32 29.22 29.17 29.27 1.129

40 29.47 29.58 29.86 29.94 29.71 1.154

50 30.95 31.13 30.99 31.16 31.05 1.229

60 33.33 33.14 32.87 32.70 33.01 1.345

aIt is not clearly stated whether the mixture is 96.8 mass % of 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results ob­
tained by approaching equilibrium from above
and below. Two of the data points in the
table were obtained after 3 h of equilibra­
tion, and the remaining two data points
were obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 151.2 - 151. 7°C.

SOURCE AND PURITY OF MATERIALS:
EuC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The crystals
analyzed for the metal by titrn with Trilon
B, and for Cl by the Volhard method.
Found (%) for Eu: 41.53, 41.40 (calcd 41.48).
Found (%) for Cl; 29.27, 22.10 (calcd 29.07).
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by distn. Ethanol concn determined
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8% (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Europium chloride; EuC13 ;
[1002S-76-0]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Europium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Zwietasch, K.J.

Z. Chern. 1967, 7, 281.

PREPARED BY:

T. Mioduski
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The solubility of EuC13 in 1,2-diethoxyethane at 2SoC was reported to be

0.2S mass %

The corresponding molality calculated by the compiler is

0.0097 mol kg-l

The composition of the solid phase was given in terms of the Eu:Cl:ether ratio as

1:2.91:1.10

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. The anhydrous
mixtures were equilibrated at 2SoC for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Eu was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS: "
Sources and purities of materials' not given.
The anhydrous chloride was obtained by the
method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HS1 with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. I~o~g. Nuet. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Europium chloride; EuC13;
[10025-76-0]

(2) Alkyl ethers

VARIABLES:

Room Temperature: (293-298 K)

EXPERIMENTAL VALUES:

Europium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Dressler, H.

z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-methoxypentane;

l-methoxyheptane;

l-methoxyoctane;

l-methoxynonane;

l-methoxydecane;

C6H140;

C8H180;

C9H200;

ClOH220;

C
ll

H240;

solubilitya

% mol -1mass kg

[628-80-8] 0.4 0.016

[629-32-3] 0.5 0.019

[929-56-6] 0.13 0.0050

[7289-51-2] 0.5 0.019

[7289-52-3] 1.1 0.043

~olalities calculated by the compilers. Composition of solid phases not
specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isothermal­
ly agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P40l0. Eu was determined by complexo­
metric titration using Xylenol Orange
indicator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



Europium Chloride 237

COMPONENTS:
(1) Europium chloride; EuC13;

[10025-76-0]

(2) Ethers

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oe1sner; L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. Tn. II V~eh. Ko~6. po Teon.
R~tvonov. ~, 200-6.

VARIABLES: PREPARED BY:

Room Temperature: T/K around 298 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

0.14

0.023

0.0027

solubi1itya,b

mol kg-1
solvent mass %

1-ethoxy-2-methoxyethane; C5H1202 ; [5137-45-1] 0.6

l,3-dioxo1ane; C3H602 ; [646-06-0] 3.5

1,4-dioxane; C4H802 ; [123-91-1] 0.07

~olalities calculated by the compilers.

bNature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother­
mally agitated at 25'C or at room tempera­
ture. Authors state that the difference
found for the solubility was within
experimental error limits.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

Eu was determined by comp1exometric
titration.

No other details given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. I~ong. Nuet. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Europium chloride; EuC13;
[10025-76-0]

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K a 298

Europium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. Neo~g. K~. 1975, 20, 908-14; RU6~.

J. InMg. Chern. (Engl. TIta.~l.) 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:
Composition of saturated solutionsa,b

mass %

35.2

mol/kg slnc

1.35

-3cg dm

455

-3cmol dm

1. 76

mol kg- l

2.10

-3cdensity/g cm

1.30

aSolid phase is EuC13 •

bMolality calculated by the compilers from the experimental solubility of 35.2 mass %.

CIt is implied that these data also correspond to the saturated solution. However the
molality calculated from these data is 2.08 mol kg-I.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis taken
and added to methanol and precipitated with
aq NH3' The pptd Eu(OH)3 was washed
repeatedly and heated to the oxide for
gravimetric analysis. The solid phase was
analyzed (no details given) for phosphorous,
and only the anhydrous EuC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation
between TBP and EuC13 in solution.

SOURCE AND PURITY OF MATERIALS:

Anhydrous EuC13 prepared by chlorination of
EU203 with CC14 vapor (1,2). Source and
purity of materials not given. Eu was
analyzed gravimetrically, and Cl by
Volhard's method.

Tributylphosphate (TBP) was purified "by
the standard method." No additional
details given.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. K~. 1964, 9, 1427.

2. Novikov, G.I.; Tolmacheva, V.D.
Zh. P4£kl. K~. 1965, 38, 1160.



COMPONENTS:
(1) Europium chloride; EuC1 3;

[10025-76-0]

(2) Amines

VARIABLES:

T/K • 298

EXPERIMENTAL VALUES:

Europium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Til. 11 V.6 e.6. Kon6. po Teoll. Rcu.tvollOv
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solubi1itya
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solvent

2-propanamine;

b2-propen-1-amine ;

l-butanamine;

iso-C3H9N;

C3H7N;

C4H11N;

[75-31-0]

[107-11-9]

[109-73-9]

mass %

11.6

6.0

25.5

mol kg-1

0.508

0.247

1.325

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3H5NH2' and upon request the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the author the anhydrous salt
was probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inollg. Nucl. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Europium chloride; EuC13 ;

Europium Chloride

ORIGINAL MEASUREMENTS:
[10025-76-0] Mikheev, N.B.; Kamenskaya, A.N.;

Konovalova, N.A.; Zhilina, T.A.
(2) Hexamethylphosphorotriamide;

C6H
18

N
3
0P; '[680-31-9]

VARIABLES:

Room temperature: T/~ = 298 ± 3

EXPERIMENTAL VALUES:

Zh. Neo~g. Khim. 1977, 22, 1761-6; RU44.
J. 11'1049. Chern. (Engl.. TJUlI'l4l..) 1977, 22,
955-8.

PREPARED BY:
T. Mioduski

0.121 ± 0.001 mol dm-3

",""1,

~able 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearl~ states that all
measurements were carried out at 25 ± 3°C. '

,AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:,
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and

'the tube agitated at room temperature (25 ±'
'3°C) until equilibrium was reached. ' Ali-
quots,were withdrawn periodically and
analyzed for the metal content. Rare earth
concentration was determined by complexomet~

ric titration, and by the radiometric method
using the isotope Tm-170 ( t; = 169 d). I

Authors state that results for both methods:
agreed. Although not clearly stated, it
appears that equilibrium was reached in
several weeks to several months.

Solid phase samples washed three times with'
benzene or ether and dried on a steam bath I,

, in an argon atmosphere. The solid phase was
analyzed and found,to be EuC13.3C6H18N30P.
The solvate was analyzed for metal content
by Volhard method, and the solvent was ob­
tained by "difference. IR spectra confirmed
the absence of water. Structural studies of
the solvate also carried out by X-ray
analysis.

SOURCE AND PURITY OF MATERIALS: ,i
EuC13.3C6H1SN30P prepd by dissolving the ,
hydrate in C3H18N30P and heating to 140-145°
C for 5 m. The solvate was pptd by additior
of abs ether, washed 7 times with ether,'anc

,'dried over P205 in a stream of dry nitrogen~
Yield,was about 90%.

The solvent was purified as described in
(1).

ESTIMATED ERROR: -3
: Soly: precision ± 0.001 mol dm at a 95% i

level of confidence (authors).
"'Temp: precision ± 3K.

REFERENCES:
1. Fomicheva, M.G.; Kessler, Yu.M.;

Zabusova, S.E.; A1patova, N.M.
UelWr.okh1.mi.ya 1975, 11, 163.



Europium Chloride 241

COMPONENTS:
(1) Europium chloride; EuC13; [10025-76-0]

I

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
SnC14, concentration

TIK = 293

ORIGINAL MEASUREMENTS:
Lyubimov, E.!.; Batyaev,' !.M.

Zh. PJdki.. KIUm. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

SnC14:POC13 ratio

(by volume)

.0 ,
1:250
1:100 'I

1:50
1:25
1:15
1:10,

SnC14 concentration

mol dm-3

°0.035
0.085
0.17
0.33
0.59
0.78

asolubility of EU203

moles Eu dm-3

0.005
0.11
0.22
0.28
0.25
0.048
0.11

~his is also the solubility of EuC13 since the oxide is quantitatively converted to
the chloride according to

Assuming PZ03C14 to be soluble, the equilibrated, solutions would then,constitute a
four component mixture.

AUXILIARY INFORMATION

METHOD/APPARATUS!FROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
EU203 were placed in sealed ampoules and
rotated in an air thermostat at 20°C for
2-200 hours. Without preheating, equili­
brium was established after 200 hours.
Preheating to 120°C lowered the equilibra- •
tion time at 20°C to 2 hours.

Eu was determined by the oxalate method.
The reported'solubilities are mean values
based on 3-5 parallel de~e,rminations.

The solubility of EuC13 in pure POC13 is i

small, but in the presence of SnC14 the
solubility increases due to complexation: ,

SOURCE AND PURITY OF MATERIALS:
EU203 of "the first sort" was ignited at
950°C for 2 hours. , '

, '

"Pure" grade SnC14 and POC13 were dehy-
drated with P205 and ,distilled under ,
vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2K
(~~_~<'op\'

REFERENCES:



242 Europium (II) Bromide

COMPONENTS:
(1) Europium (II) bromide; EuBr2; ,

[13780-48-8]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

solvent

ORIGINAL MEASUREMENTS:
Kirmse, E.M.'j Dressler, H.,

Z. Chern. 1975, 75, 239-40.

11',1

PREPARED BY:

T. Mioduski and M. Salomon

, 'a'
EuBr2 solubility "

mass % mol kg-I", ,

, '
,,,'

l-methoxybutane;

l-methoxypentanej

l-methoxyheptanej

l-methoxyoctanej

l-methoxynonane;

l-methoxydecane;

C5H120;

C6H140;

C8H180j

C9H
20

0;

ClOH220;

Cn H240;

[628-28-4]

[628-80-8] ,

[629-32-3]

[929-56-6]

[7289-51-2]

[7289-52~31

0.15 0.0048,

0.9 0.029'

1.5 0.049
)

1.4 0.046

" ,
0.04 0.0013

, '

0.7 0.023

~olalities calculated by the compilers.' Compositions ,'of the solid 'phases Iwe~e not,
specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent'mixtures were isother­
mally agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain~

ing P40l0' Eu was determined by' complexo- i
metric titration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS: '
Nothing specified.

,i I,

II' I,' ~

'1,1

, , ESTIMATED ERROR:
Nothing specified.

REFERENCES:



Europium Bromide 243

COMPONENTS:
(1) Europium:bromide; EuBr3;

[l~759-8~-:1]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

ORIGINAL MEASUREMENTS:

Rossmanith, K.

Mon~h. Chern. 1966, 97, 1357-64.

VARIABLES:

Room Temperature: TIK = 294-296

PREPARED BY:
T. Mioduski

EXPERIMENTAL VALUES:

,The solubility of EuBr
3

in tetrahydrofu~an at 2l-23°C was reported to be

-30.45 g per 100,ml of sol~ti~n, (0.0115 mol dm ,compiler).

',1

II,' : '1

, -AUXILIARY INFORMATION

SOURCE AND PURITY OF MATERIALS:' " , "
,Sources and purities of initial materials
not specified. EuBr3 was prepared by
conversion of the" oxide by high temperature
reaction' 'with an exces's of NH4Br followed '
by heating the product in a stream of dry

'nitrogen, and then in vacuum to remove
, ,unreacted NH4Br. . ,

Europium was determined by the ~xalate'
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

METHOD/APPARATUS/PROCEDURE:
Isothermal method'employed. The solution
was eqUilibrated in an, extractor 'with agita7
tion for 60-S0 hours at !o?m temperature,.

Tetrahydrofuran was distilled from LiAlH4'
Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

ESTIMATED ERROR:

I Nothing specified.

-, REFERENCES:
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COMPONENTS:
(1) Europium bromide; EuBr3;

[13759-88-1]

(2) Alkyl amines

VARIABLES:
T/K = 298

EXPERIMENTAL VALUES:

Europium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

,

TJr.. 11 V.6U. Kon6. po TeOJr.. Ra.6tvoJr.ov
1971, 200-6.

PREPARED BY:
T. Mioduski, and M. Salomon'

solvent

l-propanamine;

2-propanamine;

2-butanamine;

, , "solubiH~ya

% mol -1mass kg

n-C3H9N; [107-10-8] 11.0 0.316 ,

iso-C3H9N; [75-31-0] 0.08 0.0020

sec-C4HllN; [13952-84-6] 0.11 0.0028 ,

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but'wer~
, probably similar to previous works of the
author'which,are compiled throughout this
volume. '" ,

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based 'on previous'
work by the'author, the anhydrous salt was'
probably prepared by the method of Taylor'
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

" , ,

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InolLg. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Gadolinium.fluoride; GdF3 ;.

[13765-26-9] . .

(2) Dimethylsulfoxide; C2H60S;,
[67-68-5]

Gadolinium Fluoride.

O~~GINAL MEASUREMENTS:
Kirmse, E.M.

W~~. He6te, Paed. In6t. Koethen
1978, 2, 85-90. ," '

245

VARIABLES: .

Room Temperature

EXPERIMENTAL VALUES:

PREPARED BY:

T. Mioduski

The solubility of GdF3 in (CH3)2S0 at room temper~ture was given as

0.035 mass %

The corresponding molality calculated by the compiler is

0.0016 mol kg'7l

The solid phase was dried in a desiccator over P40l0 and the Gd:F ~atio found to be
almost 1:3.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal·method. About 100 mg of GdF3 was
added to 10-20·cm3 of solvent, and the mix­
ture mechanically agitated at room temp
for 100 h. 5-10 g of saturated solution
were removed by decanting or by centrifuging,
and the solution evaporated, to dryness. The
residue was heated with about 10 cm3 of 10%
KOH·solution for 1-2 h to obtain solid
Gd(OH)3 and a basic F- solution. The preci­
pitate was washed, dissolved in aq HCl, and
Gd determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photo-··
metrically using Al-Eriochrome cyanine color
lake indicator (2).

The reported solubility is a·mean of
"numerous parallel determinations," or "a·t
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Gd203 (source and purity not specified) was
dissolved in HCl and the fluoride precipitat­
ed by addition of aq HF. The.solid produced
was GdF3.0.5H20 and was dehydrated. by washing
with acetone followed by drying at 310°C for
120 hours. .

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceeding

50% were rejected.

Temp: nothing specified.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemi.a. AnaLU:yczna 1975, 20, 33.
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

25

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Heiv. Chim. Acta 1972, 55, 44-52.

Pitteloud, M.N.
Th~e. Faculte des Sciences de
l'Universite de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya
-1mol kg

4.21

aInitial salt was the adduct GdC13 .4CH30H.
yielded GdC13.4.lCH30H.

Analysis of the equilibrated solid phase

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Gadolinium determined by titration
with (NH4)3H(EDTA) using a small amount of
urotropine buffer and Xylenol Orange indica­
tor. Chloride was determined by potentio­
metric titration with AgN03 solution. Com­
position of the adduct GdC13.4CH30H con­
firmed by lH NMR and X-ray diffraction.

The reported solubility is a mean of 2-4
determinations.

SOURCE AND PURITY OF MATERIALS,
Gd203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The ad­
duct GdC13.4CH30H prepared by dissolving
the hydrate in a small excess of o-methyl­
formate followed by distillation and
crystallization from methanol.

Methanol was purified and dried by the
Vogel method.

ESTIMATED ERROR:
Soly: precision ± 0.5% as in (1)

(compilers).

Temp: precision probably at least ± 0.05 K
as in (1) (compilers).

REFERENCES:
1. Brunisholz, F.; Quinche,J.p.; Kalo, A.M.

Heiv. Chim. Acta 1964, 47, 14.

2. Flatt, R. Chim{a 1952, 6, 62.
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COMPONENTS:

(1) Gadolinium chloride; GdC1 3 ; [10138-52-0)

(2) Ethanol; C2H60; [64-17-5)

CRITICAL EVALUATION:

EVALUATOR:

Tomasz Mioduski

Institute of Nuclear Research
Warsaw, Poland

The solubility of GdC13 in ethanol has been reported only at 298.2 K in two publica­
tions (1,2), and both publication report an identical solubility of 2.43 mol kg-I.
However Kirmse reported the solid phase to be the monosolvate GdC13,C2HSOH whereas Merbach
et al. reported GdC1 3·4C2HSOH as the equilibrated solid phase.

The initial salt used by Kirmse was anhydrous GdC1 3 prepared by the method of Taylor
and Carter (3). Merbach et al. used GdC13·3C2HsOH as the initial solvate, and which was
prepared by their transsolvation method. Since Merbach et al. confirmed the composition
of the equilibrated solid phase as the tetrasolvate by IH NMR and X-ray diffraction, and
since Kirmse does not report details on analysis of the solid phase, we conclude that the
tetrasolvate is probably the stable solid phase at 298.2 K.

Merbach et al. state that their result is a mean of 2-4 determinations, and a precision
of ± 0.5 %was estimated by the compilers. Although Kirmse did not report any experimental
details, her reported solubility is probably the mean of at least two determinations. In
consideration of the agreement in solubility and the precision estimated by the compilers,
the tent~ve solubility of GdC13 in ethanol at 298.2 K is 2.43 mol kg- l and the accuracy
is estimated to be ± 0.04 mol kg-I. The stable solid phase at 298.2 K appears to be the
tetrasolvate GdC13·4C2HsOH.

REFERENCES

1. Kirmse, E.M. T~. 11 V~eh. Kon6. po Teo~. Rahtvo~ov 1971, 200.

2. (a) Merbach, A.; Pitteloud, M.N.; Jaccard, P. Heiv. Ch~. Acta 1972, 55, 44.

(b) Pitteloud, M.N. Thehe. Faculte des Sciences de l'Universite de Lausanne. 1971.

3. Taylor, M.D.; Carter, C.P. J. InOJtg. IJud. Chen. 1962, 24, 387.
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-S2-0]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Helv. Chim. Acta 1972, 55, 44-S2.

Pitteloud, M.N.
The6e. Faculte des Sciences de
l'Universite de Lausanne. 1971,

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya

t/oC mol kg-l

2S 2.43

aInitial salt was the adduct GdC13.3C2HSOH. Analysis of the equilibrated solid phase
yielded GdC13.4.1C2HSOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Gadolinium determined by titration
with (NH4)3H(EDTA) using a small amount of
urotropine buffer and Xylenol Orange indica­
tor. Chloride was determined by potentio­
metric titration with AgN03 solution. Com­
position of the adduct GdC13.4C2HSO confirm­
ed by lH NMR and X-ray diffraction.

The reported solubility is a means of 2-4
determinations.

SOURCE AND PURITY OF MATERIALS:
Gd203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The
adduct GdC13.3C2H60 prepared by dissolving
the hydrate in a small excess of o-ethyl­
formate followed by distillation and
crystallization from ethanol.

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR method.

ESTIMATED ERROR:
Soly: precision ± O.S% as in (1)

(compilers).

Temp: precision probably at least ± O.OSK
~o ~~ r" ·r~n~~"~~~'

REFERENCES:
1. Brunisholz, F.; QUinche,J.p.; Kalo, A.M.

Helv. Chim. Acta 1964, 47, 14.

2. Flatt, R. C~ 19S2, 6, 62.



COMPONENTS:

(1) Gadolinium chloride; GdC13;
[10138-52-0]

(2) Alcohols

VARIABLES:

T/K - 298

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

T~. II V~eA. Kon6. po Teo~. Rahtvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

249

solvent

ethanol;

2-methoxyethano1;

2-ethoxyethanol;

b2-propen-l-01;

C
4
HlO02 ;

C3H60;

%
-1 nature of the

mass mole kg solid phase

[64-17-5] 39.0 2.43 GdC13,C2H60

[109-86-4] 4.0 0.16 GdC13·nC3H802

(n = 2-3)

[110-80-5] 15.2 0.680 GdC13,C4H1002

[107-18-6] 30.0 1.63 GdC13,C3H60

~ola1ities calculated by the compilers.

bThe source paper reports the solvent as C3H50H. Upon request, the author kindly
specified the solvent as allyl alcohol.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InMg. Nuc1.. Chem. ~, 24, 387.
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Sakharova, N.N.; Sakharova, Yu.G.;
Ezhova, T.A.; Izmailova, A.A.

Zh. Ino~g. Khim. 1975, 20, 1479-83; R~~.

J. InMg. Chem. IEngL TJta.~LI 1975, 20,
830-2.

PREPARED BY:

T. Mioduski and M. Salomon

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

EXPERIMENTAL VALUES:
"-

solubility of GdC13·6H2O in 96.8 % aC2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/OC gilOO gb gilOO g gilOO gilOO gilOO mol -lc
g g g kg

20 30.48 30.67 30.67 30.45 30.56 1.184

30 29.86 29.70 29.82 29.78 29.79 1.142

40 29.88 29.99 29.87 30.05 29.94 1.150

50 30.46 30.43 30.58 30.35 30.45 1.178

60 31.80 31.63 31.63 31. 73 31.69 1.248

aIt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

b grams of hexahydrate in 100 g of solvent.Solubilities reported as

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method used. Equilibrium was GdC13.6H20 prepd by dissolving c.p. grade
reached after 3-4 h. Identical results ob- oxide in dil (1:3) HCl followed by evapn and
tained by approaching equilibrium from crystn. The crystals were dried in a desic­
above and below. Two of the data points in cator over CaC12, P205 and NaOH. The crystals
the table were obtained after 3 h of analyzed for the metal by titrn with Trilon
equilibration, and the remaining two data B, and for Cl by the Volhard method.
points were obtained after 4 h of equilibra- Found (%) for Gd: 42.39, 42.30 (calcd 42.31).
tion. Found (%) for Cl: 28.69, 28.54 (calcd 28.65).

96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CUS04
followed by distn. Ethanol concn determined
refractometrically and pycnometrically.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

The hexahydrate melted at 156.8 - l57.8°c.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.8% (compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:
(1) Gadolinium chloride; GdC13 ;

[1013S-52-0]

(2) 2-Propanol; C3HSO; [67-63-0]

VARIABLES:

TIK = 298.2

EXPERIMENTAL VALUES:

25

ORIGINAL MEASUREHENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Helv. Chim. Acta 1972, 55, 44-52.

Pitteloud, M.N.
Thehe. Faculte des Sciences de
l'Universite de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya

mol kg- l

0.32

aInitial salt was the adduct GdC13.3iso-PrOH. Analysis of the equilibrated solid
phase yielded GdC13.x-iso-PrOH where x = 3.0 - 3.1.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Gadolinium determined by titration
with (NH4)3H(EDTA) using a small amount of
urotropine buffer and Xylenol Orange indica­
tor. Chloride was determined by potentio­
metric titration with AgN03 solution. Com­
position of the adduct GdC13.3C3H80 confirm­
ed by lH NMR and X-ray diffraction.

The reported solubility is a mean of 2-4
determinations.

SOURCE AND PURITY OF MATERIALS:
Gd Z03 0f at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The ad­
duct GdC13.3C3H80 prepared by dissolving
the hydrate in a small excess of o-methyl­
formate followed by distillation and
trans-solvation of the methanol complex
with 2-propano1.

Iso-propanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR.

ESTIMATED ERROR:
Soly: precision ± 0.5% as in (1)

(compilers) •

Temp: precision probably at least ± a.05K
~o ~n (l \ -( "n~n~ 1 0"")

REFERENCES:
1. Brunisholz, F.; Quinche,J.P.; Kalo, A.M.

Helv. Chim. Acta 1964, 47, 14.

2. Flatt, R. C~ 1952, 6, 62.
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
McCarty, C.N.

(2) 2-Methoxyethanol (methyl cellosolve);
C

3
H802; [109-86-4]

VARIABLES:

T/K = 273-323

EXPERIMENTAL VALUES:

MMteJr. 06 SUenc.e Thu,u,.
University of Illinois. Urbana, IL, USA.
19331•

PREPARED BY:

M. Salomon and T. Mioduski

Composition of Saturated Solutions

a
GdC13

b
GdC13

bGd 203

t/oC g/25 cc g/dm3 mol/dm3

0 0.6345 36.91 0.1400
10 0.8111 47.19 0.1790
20 1.0495 61.06 0.2316
30 1.1564 67.27 0.2552
40 1.3202 76.80 0.2914
50 1.4464 84.15 0.3192

aApparent1y these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using
GdC13 from preparations 1 and 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic masses.

The equilibrated solid phase not analyzed.

AUXILIARY INFORMATION

ESTIMATED ERROR:
Soly: precision probably within 3%

(compilers).

Temp: precision ± 0.2 K (author). REFERENCES:
1. Hopkins, B.S.; Audrieth, L.F. T4aIt6. Ele~

~oc.hem. SOc.. 1934, 66, 135.
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

(2) 2-Ethoxyethanol (ethyl cellosolve);
C4H1002; [110-80-5]

VARIABLES:

TIK = 273-323

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
McCarty, C.N.

MMteJL 06 SUenc.e Thu-w.
The University of Illinois. Urbana, IL,
USA. 19331

PREPARED BY:

M. Salomon and T. Mioduski

Composition of Saturated Solutions
a GdC13

b GdC13
bGd203

t/OC g/25 cc g/dm3 mol/dm3

0 0.2282 13.28 0.0504
10 0.3714 21.61 0.0820
20 0.6029 35.07 0.1331
30 0.9456 55.01 0.2087
40 1.1362 66.10 0.2507
50 1. 2442 72.38 0.2746

aApparently these are average values of at least two analyses from a given bottle.
The author did not indicate whether there were any differences in results using
GdC13 from preparations 1 and 2.

bRecalculated by the compilers using 1977 IUPAC recommended atomic masses.

The equilibrated solid phase not analyzed

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. About 75-100 cc of sol- Commercial solvent was permitted to stand
vent + excess salt were placed in bottles and over CaO for at least 1 week and then dist.
agitated in a thermostat for at least 12 h. A middle portion (fraction not specified)
Ice + water was used for the OOC measurements was retained and stored in a stoppered flask
The bottles were fitted with ground glass b.p. 134°C. Gd salts prepd in 1925 as double
stoppers and were sealed from the atmosphere ammonium nitrates were of "spectroscopic
by placing gum rubb'er tubing over the stop- purity" and converted to the oxide, and the
pers and necks of the bottles, and a rubber anhydr chloride prepd by two methods. 1.
stopper was fitted into the upper end of the The oxide was dissolved in aq HCl and the ex
tubing. After equilibration, the solutions cess HCl evapd. The crystd salt was dehy-
were allowed to settle for at least 12 h, anc drated by heating in the presence of dry HCl
using a calibrated 25 cc pipet, two samples first at 100°C for several h, then at 200°C.
were removed for analysis. The samples were 2. The rare earth benzoate was pptd from the
evaporated to dryness and dissolved in aq HC aq chloride or nitrate with sodium benzoate,
and pptd as the oxalate by addn of oxalic and the benzoate dehydrated by heating to
acid. The samples were filtered, washed 110°C for at least 24 h. Extraction of the
with dist water and ignited to constant chloride was carried out with HCl satd ether,
weight as the oxide. The oxide was found to and the resulting chloride heated at 60°C
be insoluble in the organic solvent. first in a stream of dry HCl and then in dry
~==~~~~~~--------------------------;air. The salt was stored in a desiccator
ESTIMATED ERRQR: over P205. Dry HCl was prepd from NaCl +
Soly: precision probably within 3% H2S04 followed by passage through H2S04

(compilers). drying towers.

Temp: precision ± 0.2 K (author). REFERENCES:
1. Hopkins, B.S.; Audrieth, L.F. T~alt6. Ete~

~oc.hem. Soc.. 1934, 66, 135.
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COMPONENTS:

(1) Gadolinium chloride; GdC13;
[10138-52-0)

(2) Diethyl ether (ethyl ether);
C4HlOO; [60-29-7]

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:

Dzhuraev, Kh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

Vo~. A~ad. Nau~ Tadzh. SSR 1976, 19, 32-4.

PREPARED BY:

T. Mioduski

The solubility of GdC13 in diethyl ether at 20°C was reported to be

0.028 mass %

The corresponding molality calculated by the compiler is

-3 -11.06 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. Equilibrium was
attained within 24 h and it was verified by
constancy in the Gd concentration. The sat­
urated solution and the equilibrated solid
phase were analyzed. Gd determined by com­
plexometric titration in presence of uro­
tropine buffer and methyl-thymol blue indi­
cator. Chloride determined by titration
with AgN03' The solid phase corresponded
to GdC13.0.5Et20 (the etherate was dried
under vacuum at 40°C prior to analysis).

SOURCE AND PURITY OF MATERIALS:
Anhydrous GdC1 3 prepared by the ethanol
solvate method (no details given). Ethyl
ether was dried with Na and distilled
from LiAlH4 before use.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-S2-0]

VARIABLES:

TIK = 298

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

Z. Chern. 1967, 7, 281.

PREPARED BY:
T. Mioduski

255

EXPERIMENTAL VALUES:

The solubility of GdC13 in l,2-diethoxyethane at 2SoC was reported to be

0.33 mass %

The corresponding molality calculated by the compiler is

0.0126 mol kg-l

The composition of the solid phase was given in terms of the Gd:Cl:ether ratio as

1:2.91:0.99

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. The anhydrous
mixtures were equilibrated at 2SoC for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Gd was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS:

Sources and purities of materials not given.
The anhydrous chloride was obtained by the
method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimate possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuci. Chern. 1962, 24, ~87.
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COMPONENTS:

(1) Gadolinium chloride; GdC13;
[1013S-52-0]

(2) Ethers

VARIABLES:

Room Temperature: T/K around 29S

EXPERIMENTAL VALUES:

solvent

Gadolinium Chloride

ORIGINAL MEASUREMENTS:

Ktrmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1965, 8, 472-3.

Kirmse, E.M.
T~. 11 V~e6. Kon6. po Teo~. R~tvo~ov.

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

GdC13 solubilitya,b

mass % mol kg-l

l-ethoxy-2-methoxyethane;

l-methoxypentane;

l,4-dioxane;

C5H1202 ;

C6H140;

C4HSO;

[5137-45-1]

[62S-S0-S]

[123-91-1]

0.55

0.08

0.1

0.021

0.0030

0.0038

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Gd was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. I11000g. NucL Chern. 1962, 24, 387.



COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

Mon~h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

257

The solubility of GdC13 in tetrahydrofuran at 20°C (room temperature) was reported to be

1.91 g per 100 ml of solution

-3(0.0725 mol dm ,compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Gadolinium was determined by the oxalate
method, and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. GdC13 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0]

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Korovin. S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. Neo~g. Khim. 1975, 20, 908-14;
RU6.&. J. IItMg. Chern. (Eltgl. TJUlIU>l.)
1975, 20, 508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solution

mass %

37.8

mol/kg sIn

1.44

-3g dm

494.0

-3mol dm

1.88

mol kg-I
(compiler)
2.31

density/g

1.33

3cm

The solid phase is GdCI3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis
taken and added to methanol and pptd with aq
NH3' The pptd Gd(OH)3 was washed repeated­
ly and heated to the oxide for gravimetric
analysis. The solid phase was analyzed (no
details given) for phosphorous and only
anhydrous GdCl3 was found. All operations
were performed in a dry box through which
a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation be­
tween TBP and GdC13 in solution. Additional
IR spectra studies with unsaturated solu­
tions are discussed in the source paper.

SOURCE AND PURITY OF MATERIALS:
Anhydrous GdC13 prepared by chlorination of
Gd203 with CC14 vapor (1,2). Source and
purity of materials not given. Gd was
analyzed gravimetrically and Cl by Volhard's
method. Tributylphosphate (TBP) was puri­
fied "by the standard method." No addition­
al details given.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, n.v.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khim. 1964, 9, 1427.

2. Novikov, G.I.; Tolmacheva, V.D.
Zh. P~k£. Khim. 1965, 38, 1160.



COMPONENTS:

(1) Gadolinium chloride; GdC13;
[10138-52-0]

(2) Alkyl amines

VARIABLES:

T/K " 298

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. 11 V~eh. Konn. po Teo~. Rahtvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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GdC1 3 solubilitya

solvent % mol -1mass kg

l-propanamine; C3H9N; [107-10-8] 32.4 1.82

2-propanamine; iso-C3H9N; [75-31-0] 21.0 1.01

2-propen-l-amine; b C3H7N; [107-11-9] 14.6 0.649

l-butanamine; n-C4H11N; [109-73-9] 23.0 1.13

2-butanamine; sec-C4Hn N; [13952-84-6] 18.7 0.873

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3H5NH2, and upon request, the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~9. Nael. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Gadolinium chloride; GdCI 3;

[10138-52-0]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: TIK e 298 ± 3

EXPERIMENTAL VALUES:

Gadolinium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. Neo~g. Khim. 1977, 22, 1761-6; Ru6~.

J. 1n04g. Chem. (Eng!. TJu:lM!.) 1977, 22,
955-8.

PREPARED BY:

T. Mioduski

Starting with the solvate GdC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

-30.125 ± 0.002 mol dm

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at room temperature (25 ± 3°C).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Salt and solvent
were placed in a test-tube in a dry box, and
the tube agitated at room temperature (25 ±
3°C) until equilibrium was reached. Aliquots
were withdrawn periodically and analyzed for
the metal content. Rare earth concentration
was determined by complexometric titration,
and by the radiometric method using the
isotope Tm-170 (t, • 169 d). Authors
state that results for both methods agreed.
Although not clearly stated, it appears that
equilibrium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analyzed and found to be GdC13.3C6H18N30P.

The solvate was analyzed for metal content
by complexometric titrn, for chloride by the
Volhard method, and the solvent was obtained
by difference. IR spectra confirmed the
absence of water. Structural studies of the
solvate also carried out by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
GdC13.3C6H18N30P prepd by dissolving the
hydrate in C3H18N30P and heating to 140-150°
C for 5 m. The solvate was pptd by addi­
tion of abs ether, washed 7 times with
ether, and dried over P205 in a stream of
dry nitrogen. Yield was about 90%. The
solvent was purified as described in (1).

ESTIMATED ERROR: -3
Soly: precision ± 0.002 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3K.

REFERENCES:
1. Fomicheva, M.G.; Kessler, Yu.M.;

Zabusova, S.E.; Alpatova, N.M.
E!e~o~h£mlya 1975, 11, 163.



COMPONENTS:
(1) Gadolinium chloride; GdC13;

[10138-52-0J

(2) Tetrachlorostannate; SnC14;
[7646-78-8J

Gadolinium Chloride

ORIGINAL MEASUREMENTS:

Lyubimov, E.I.; Batyaev, I.M.

Zh. p~kl. Khim. 1972, 45, 1176-8.
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(3) Phosphorus oxychloride; POC13;
[10025-87-3J

VARIABLES:
T/K = 293

Concentration of SnC14

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

SnC14POC13 ratio

(by volume)

o
1:250
1:100
1:50
1:25
1:15
1:10

SnC14 concentration

mol dm-3

o
0.035
0.085
0.17
0.33
0.59
0.78

Gd203 solubilitya,b

moles Gd dm-3

0.015
0.11
0.27
0.29 (0.16)
0.079
0.042
0.11

aSolutions preheated to 220°C. Value in parenthesis corresponds to preheating at 120°C.

bThis is also the solubility of GdC13 in the SnCl4-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14, GdC1 3 , P203Cl4 and POC13 (the compiler assumes P203C14 is
soluble) •

Authors state that the solubility of GdCl3 is enhanced by complex formation according
to

2GdCl3 + 3SnCl4

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Gd203 were placed in sealed ampoules,
heated to 20-250°C to increase the rate of
solution, and then rotated in an air ther­
mostat at 20°C for 2-200 hours. Without
preheating, equilibrium was established
after 200 hours. Preheating to l20°C
lowered the equilibration time at 20°C to
2 hours.

Gd was determined by colorimetric analysis,
and in sowe cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Gd203 of "the first sort" was ignited at
950°C for 2 hours.

"Pure" grade SnCl4 and POCl3 were dehy­
drated with P205 and distilled under
vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: ~recision presumably ± 0.2K
lcomniler).

REFERENCES:
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COMPONENTS:

(1) Gadolinium bromide; GdBr3;
[13818-75-2]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Gadolinium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. II V~e4. Kono. po Teo~. Ra&tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of GdBr3 in 1,2-diethoxyethane at 25°C was reported as

0.9 mass %.

The corresponding molality calculated by the compiler is

0.023 mol kg-1

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phase not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nucl. Chern. 1962, 24, 387.



COMPONENTS:
(1) Gadolinium bromide; GdBr3 ;

[13818-75-2]

(2) Tetrahydrofuran; C4H80;

[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Gadolinium Bromide

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Mon~h. Chern. 1966. 97, 1357-64.

PREPARED BY:
T. Mioduski
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The solubility of GdBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.38 g per 100 ml of solution (0.0096 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Gadolinium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. GdBr3 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4 .

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Gadolinium bromide; GdBr3;

[13818-75-2]

VARIABLES:

Room Temperature: T/K around 298

Gadolinium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. II V~e6. Kon6. po Teo~.

RiUtvoMV. 1971, 200-6.

PREPARED BY:

T. Mioduski

EXPERIMENTAL VALUES:

The solubility of GdBr3 in p-dioxane at around 25°C was given as

0.95 mass %

The corresponding molality calculated by the compiler is

0.024 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Gd was determined by comp1exometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

~=~~-------------------"REFERENCES: :

1. Taylor, M.D.; Carter, C.P.
J. InMg. Nud. Chern. 1962, 24, 387. 1

I

•

J
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COMPONENTS:
(1) Gadolinium bromide; GdBr3;

[13818-75-2]

(2) Alkyl amines

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Til. 11 V~e.6. Kon6. po Te.OIl. Rit6,tvOIlov
1971, 200-6.

VARIABLES: PREPARED BY:

T/K = 298 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

0.970

0.897

0.0063

0.899

GdBr3 solubilitya

mol kg-lsolvent mass %

2-propanamine; iso-C3H9N; [75-31-0] 26.3

l-butanamine; n-C4HllN; [109-73-9] 27.8

2-butanamine; sec-C4HllN; [13952-84-6] 26.25

di-2-butylamine; (sec-C4H9)2NH ; [626-23-3] 0.25

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

Nature of solid phases not specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inollg. NucL Chern. 1962, 24. 387.
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COMPONENTS:

(1) Gadolinium iodide; GdI3;
[13572-9S-0]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

Gadolinium Iodide

ORIGINAL MEASUREMENTS:

Kachkimbaeva, S.A.; Chalova, E.P.;
Bleshinskii, S.V.

KhLm. Komplekh. Soedin. Red~. Soput­
~tvuy~h~hi~h Elem. 1970, 122-6.

PREPARED BY:
T. Mioduski

The solubility ot GdI3 in tetrahydrof~ran at 20°C was reported to be

2.67 g dm- 3

(0.00496 mol dm- 3 , compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were equilibrated
isothermally with constant agitation. Solid
and liquid phases 'leparated by decantation,
and in some cases by centrifuging. Gd de­
termined by the oxalate method. I determined
by titration with an AgN0 3 solution (the
Volhard method).

SOURCE AND PURITY OF MATERIALS:
GdI] prepared by heating cp grade iodine
with an excess powdered metal (Gd-O-Sort)
in an ampoule at 1200°C. The iodide formed
sublimated from the hot to the cold part of
the ampoule. The product was analyzed for
Gd and I contents, and found to contain
GdI2' The I/Gd ratio was 2.67. Cp grade
solvent (GDR) bp=65.6°C, dried with NaOH and
Na and distilled from metallic sodium.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Gadolinium iodide; GdI3;

[13572-98-0]

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11 V~eA. Kon6. po Teo~.

Ra4tvo~ov. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of GdI3 in p-dioxane at about 25°C was given as

0.4 mass %

The corresponding molality calculated by the compiler is

0.0075 mol kg- l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Gd was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:

The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nucl. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Gadolinium iodide; GdI3 ;
[13572-98-0]

(2) Alkyl amines

VARIABLES:

TIK .. 298

EXPERIMENTAL VALUES:

Gadolinium Iodide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. 11 V~eh. Kon6. po Teo~. Ra6tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-propanamine;

2-propanamine;

l-butanamine;

2-butanamine;

solubilitya

% mol -1mass kg

n-C3H9N; [107-10-8] 4.3 0.084

iso-C3H9N; [75-31-0] 14.8 0.323

n-C4Hn N; [109-73-9] 17.0 0.381

sec-C4Hn N; [13952-84-6] n.5 0.242

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~9' Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Gadolinium iodide; GdI3;

[13572-98-0 ]

(2) N,N-Dimethylformamide; C3H7NO;
[68-12-2]

ORIGINAL HEASUREHENTS:
Moeller, T.; Galasyn, V.

J. rno~g. Nuct. Chern. 1960, 12, 259-65.

VARIABLES: PREPARED BY:

T/K = 298.15 M. Salomon

EXPERIMENTAL VALUES:

The solubility of GdI3 in HCON(CH3)2 at 250 C was reported as

451.0 -3g dm

and as

0.4018 mol dm-3

The solid phase is the solvate GdI3 .8HCON(CH3)2' The melting point (sealed tube method)
of this solvate given as 102.0 - 104.0oC.

AUXILIARY INFORMATION

Temp: precision ± 0.025 K (authors).

SOURCE AND PURITY OF MATERIALS:
The initial material was the rare earth
oxide of 99.9+% purity. Iodides were prepd
by two methods. 1. Acetyl iodide method
(2) where the hydrated acetate is treated
with acetyl iodide in benzene. Acetyl
iodide prepd as in (3). 2. The iodide was
prepd by metathesis by reaction of the
hydrated GdC13 with KI in DMF followed by
addition of benzene and distillation of the
benzene-water azeotrope.

For both preparations the solvate GdI3.8DMF
and its electrolytic conductance was
~ 3.7 x 10-7 S cm-1 at 250 C.

The rare earth content was determined by
complexometric titration with EDTA at 60oC.
Iodide was determined by the Volhard method,
and carbon, hydrogen, and nitrogen by usual
microanalytical techniques.

REFERENCES:

1. Moeller, T.; Cullen, G.W. J. rno~g. Nuct.
Chern. 1959, 10, 148. I~E~S=T~IMA~T~E=D~E~RR~O=R-:-----------------------,

2. Watt, G.W.; Gentile, P.S.; Helvenston, Soly: precision around ± 0.1% (compiler).
E.P. J. Am. Chern. So~. 1955, 77, 2752.

3. Biltz, H.; Biltz, w. Labo~o~y Method6
06 rno~gani~ Ch~tAy (2nd EdLt£onl.
John Wiley. N.Y. 1928.

4. Leader, G.R.; Gormley, J.F. J. Am. Chern.
So~. 1951, 73, 5731.

5. Thomas, A.B.; Rochow, E.G. J. Am. Chern.
So~. 1957, 79, 1843.

HETHOD/APPARATUS/PROCEDURE:
Authors state that solubilities were deter­
mined by analysis of aliquots after equili­
bration at 25 ± 0.0250 C, and that techniques
were generally similar to those described in
(1) •

HIQ-J
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COMPONENTS:

(1) Terbium fluoride; TbF3 ;
[13708-63-9]

(2) Ethers

VARIABLES:
Room Temperature

EXPERIMENTAL VALUES:

Terbium Fluoride

ORIGINAL MEASUREMENTS:

Dressler, H.

V~4~atl0n6ch4l6z. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:
T. Mioduski and M. Salomon

solubilitya

solvent

1-methoxydecane;

1-(ch1oromethoxy)butane;

Cn H240;

C5Hn C10;

[7289-52-3]

[2351-69-1]

mass %

0.03

0.03

104 mo1/100 g sIn

1.39a

1.39b

aSo1id phase. Tb:F:ether:H20 ratio found to be 1:2.82:0.11:0.34.

bSo1id phase. Tb:F:ether ratio found to be 1:2.99:0.26.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared
as in (1). In spite of drying the
fluoride by two methods at 573 K, the
Tb:F:H20 ratio was 1:3.00:0.12.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E.M. W~4. He6ze, Paed. In6z.

KoeZhen. 1978, 2, 85.
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COMPONENTS:
(1) Terbium fluoride; TbF3; [13708-63-9]

(2) Dimethylsulfoxide; C2H60S; [67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski

The solubility of TbF3 in (CH3)2S0 at room temperature was given as

0.01 mass %.

The corresponding molality calculated by the compiler is

-4 -14.7 x 10 mol kg

The solid phase was dried in a desiccator over P4010 and the Tb:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of TbF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solution
were removed by decanting or by centrifuging,
and the solution evaporated to dryness. The
residue was heated With about 10 cm3 of 10%
KOH solution for 1-2 h to obtain solid
Tb(OH)3 and a basic P- solution. The pre­
cipitate was washed, dissolved in aq HCI,
and Tb determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometrical­
ly using AI-Eriochrome cyanine color lake
indicator (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Tb407 (source and purity not specified) was
dissolved in HCI and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was TbF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: nothing specified.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, 1.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.
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COMPONENTS:
(1) Terbium chloride; TbC13;

Terbium Chloride

ORIGINAL HEASUREHENTS:
[10042-88-3] Sakharova, Yu.G.; Ezhova, T.A.

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Zh. Neo~. Khim. 1976, 21, 551-4; RU6~.
J. rno~g. Chern. (Engl. T~a~l.) 1976, 21,
296-8. --

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of TbC13·6H2O in 96.8 % aC2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/IOO gb g/IOO g/IOO g/IOO g/IOO -Ie
g g g g mol kg

20 30.75 30.68 30.50 30.61 30.63 1.183

30 29.94 30.03 30.32 30.06 30.08 1.152

40 30.31 30.49 30.33 29.94 30.27 1.163

50 30.84 30.81 30.77 30.92 30.83 1.194

60 32.92 33.03 32.65 32.63 32.80 1.307

aIt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

b grams of hexahydrate in 100 g of solvent.Solubilities reported as

~olalities calculated by the compilers.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of equi
libration, and the remaining two data
points obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS;
TbC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The
crystals analyzed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 158.0 ­
l58.8°C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by distn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Terbium chloride; TbCI3;
[10042-88-3]

(2) Alkoxy-ethanols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Terbium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

TJt. 11 V.6e.6. Kon6. po TeoJt. RMtvOJtov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

TbCl3 solubilitya

273

solvent

2-methoxyethanol;

2-ethoxyethanol;

mass %

[109-86-4] 3.8

[110-80-5] 11.9

mol kg-l

0.15

0.509

nature of the
solid phase

TbCI 3·nC3H802
(n = 2-3)

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the authors the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoJtg. Nucl. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Terbium chloride; TbC13;
[10042-88-3]

(2) 1,2-Diethoxyethane; C6H1402 ;
[629-14-1]

VARIABLES:

T/K os 298

EXPERIMENTAL VALUES:

Terbium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.; Zwietasch, K.J.

Z. Chern. 1967, 7, 281.

PREPARED BY:
T. Mioduski

The solubility of ThC13 in 1,2-diethoxyethane at 2SoC was reported to be

0.22 mass %

The corresponding molality calculated by the compiler is

0.0083 mol kg-l

The composition of the solid phase was given in terms of the Tb:Cl:ether ratio as

1:2.93:1.37

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. The anhydrous
mixtures were equilibrated at 2SoC for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Tb was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of materials not given.
The anhydrous chloride was obtained by the
method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nucl. Chern. 1962, 24, 387.
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mass %

COMPONENTS:
(1) Terbium chloride; TbC13 ;

[10042-88-3]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

solvent

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J.
Oelsner, L.; Niedergesaess, U.
Z. Chern. ~, 8, 472-3.

Kirmse, E.M. T~. 11 V~~. Konn. po Teo~.

Ra4tvo~ov. 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

TbC13 solubilitya,b

mol kg- l

l-ethoxy-2-methoxyethane;

1,4-dioxane;

[5137-45-1]

[123-91-1]

0.6

0.3

0.023

0.011

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within exper­
imental error limits.

Tb was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. 1no~g. Nuet. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Terbium chloride; TbC13;

[10042-88-3]

(2) Alkyl ethers

VARIABLES:

Room Temperature (293-298 K)

EXPERIMENTAL VALUES:

Terbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Dressler, H.

z. Chern. 1975, 75, 239-40.

PREPARED BY:

T. Mioduski and M. Salomon

solubilitya

solvent % mol -1mass kg

l-methoxybutane; C5H12O; [628-28-4] 0.23 0.0087

l-methoxypentane; C6H14O; [628-80-8] 0.7 0.027

l-methoxyheptane; C8H18O; [629-32-3] 3.3 0.129

l-methoxyoctane; C9H20O; [929-56-6] 1.5 0.057

l-methoxynonane; ClOH220; [7289-51-2] 2.75 0.107

l-methoxydecane; CllH240; [7289-52-3] 1.9 0.073

~olalities calculated by the compilers. Compositions of solid phases were not
specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated (at room temperature) until
equilibrium was attained. The anhydrous
reagents were handled in a dry box contain­
ing P40l0. Tb was determined by complexo­
metric titration using Xylenol Orange indi­
cator.

The reported solubilities are mean values
based on four determinations.

SOURCE AND PURITY OF MATERIALS:
Nothing specified.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



COMPONENTS:
(1) Terbium chloride; TbC13;

[10042-88-3]

(2) Tributy1phosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Terbium Chloride

ORIGINAL MEASUREMENTS:
Korovin. S.S.; Ga1aktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. Neo4g. Khim. 1975, 20, 908-14; RUh~.

J. Ino4g. Chern. (Engl. T.lt.iUUl.) 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon
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mass %

38.5

Composition of saturated solutions

mol/kg sln -3 -3 density/g -3g dm mol dm mol kg-l cm
(compiler)

1.45 525.0 1.98 2.36 1.36

The solid phase is ThC13

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis
taken and added to methanol and precipitat­
ed with aq NH3' The pptd Tb(OH)3 was washec
repeatedly and heated to the oxide for
gravimetric analysis. The solid phase was
analyzed (no details given) for phosphorous,
and only the anhydrous TbC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation
between TBP and TbC13 in solution.

HIQ-J*

SOURCE AND PURITY OF MATERIALS:
Anhydrous TbC13 prepared by chlorination of
the oxide with CC14 vapor (1,2). Source and
purity of materials not given. Tb was
analyzed gravimetrically, and Cl by
Vo1hard's method.

Tributy1phosphate (TBP) was purified "by
the standard method." No additional details
given.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo4g. Khim. 1964, 9, 1427.

2. Novikov, G.I.; To1macheva, V.D.
Zh. P4ikl. Khim. 1965, 38, 1160.
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COMPONENTS:
(1) Terbium chloride; TbC13 ;

[10042-88-3]

(2) Alkyl amines

VARIABLES:

TIK • 298

EXPERIMENTAL VALUES:

solvent

Terbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E. M.

T!l.. II V.6e..6. Kon6. po Te.o!l.. Rit6,tvO!l.ov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

aTbC13 solubility

-1mass % mol kg

2-butanamine;

di-2-butylamine;

[13952-84-6]

[626-23-3]

14.6

0.15

0.644

0.0057

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. 1no!l.g. Nuet. Che.m. 1962, 24, 387.
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COMPONENTS:
(1) Terbium chloride; TbC13;

[10042-88-3]

(3) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K = 298 ± 3

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

Zh. Neo~g. Khim. 1977,22, 1761-6; RU4~.J.
rno~g. Chern. (Engz:-r~a~l.) 1977, 22,
955-8. ----

PREPARED BY:
T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

Starting with the solvate TbC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.128 mol dm- 3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until
equilibrium was reached. Aliquots were wit~

drawn periodically and analyzed for the
metal content. Rare earth concentration was
determined by complexometric titration, and
by the radiometric method using the isotope
Tm-170 ( t = 169 d). Authors state that
results for;both methods agreed. Although
not clearly stated, it appears that equili­
brium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath
in an argon atmosphere. The solid phase
was analyzed and found to be
TbC13·3C6H18N30P.
The solvate was analyzed for metal content
by complexometric titration, for chloride by
the Volhard method, and the solvent was ob­
tained by difference. IR spectra confirm­
ed the absence of water. Structural
studies of the solvate were also carried out
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
TbC13.3C6H18N30P prepared by dissolving
the nydrate in the solvent and heating to
140-145°C for 5 m. The solvate was pptd
by addition of abs ether, washed 7 times
with ether, and dried over P205 in a stream
of dry nitrogen. Yield was about 90%.

The solvent was purified as described in
(1) •

ESTIMATED ERROR: -3
Soly: precision ± 0.007 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3K.

REFERENCES:
1. Fomicheva, M.G.; Kessler, Yu.M.;

Zabusova, S.E.; Alpatova, N.M.
E.e.ellio fzh.imi.!Ja 1975, 11, 163.
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COMPONENTS:
(1) Terbium chloride; TbC13;

Terbium Chloride

ORIGINAL MEASUREMENTS:
[10042-88-3] Lyubimov, E.I.; Batyaev, I.M.

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
T/K .. 293

Concentration of SnC14

Zh. PJUkl. Khim. 1972,45, 1176-8.

PREPARED BY:
T. Mioduski

EXPERIMENTAL VALUES:

SnC14:POC13 ratio

(by volume)

1:250

1:100

1:50

1:25

1:15

1:10

aSolutions preheated to 220°C.

SnC14 concentration -3 a bsolubility/moles Tb dm '
-3

Tb203 Tb407mol dm

0.035 0.069 ----

0.085 0.30 0.056

0.17 0.15 (0.13) 0.18 (0.015)

0.33 0.067 0.059

0.59 0.051 0.040

0.78 0.018 0.047

Values in parenthesis correspond to preheating at l20°C.

bThis is also the solubility of TbC13 in the SnC14-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

Authors state that the solubility of TbC13 is enhanced by complex formation according to

2TbC13 + 3SnC14

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for So. This solution and
Tb203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solutio~

and then rotated in an air thermostat at
20°C for 2-200 hours. Without preheating,
equilibrium was established after 200 hours.
Preheating to 220°C lowered the equilibra­
tion time at 20°C to 2 hours.

Tb was determined by colorimetric analysis
or the oxalate method. The reported solu­
bilities are mean values based on 3-5
parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Tb407 of "the first sort" was reduced to
Tb203 with hydrogen at 950°C.

"Pure" grade SnC14 and POC13 were dehy­
drated with P205 and distilled under
vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2 K (compiler)

REFERENCES:



COMPONENTS:
(1) Terbium bromide; TbBr3

[14456-47-4]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: TIK = 294-296

EXPERIMENTAL VALUES:

Terbium Bromide

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Monat6h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski
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The solubility of TbBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.29 g per 100 ml of solution

-3(0.0073 mol dm , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-S0 hours at room temperature.

Terbium was determined by the oxalate method
and by titration with EDTA using Xylenol
Orange indicator. 'The solvent was deter­
mined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. TbBr3 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Br followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Terbium bromide; TbBr3;

[14456-47-4]

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

Terbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. Tn. II V~eA. Kono. po Teon.
Ra6~vonov. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of TbBr3 in p-dioxane at about 25°C was given as

0.9 mass %

The corresponding molality calculated by the compiler is

0.023 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within
experimental error limits.

Tb was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Inong. NucL Chern. 1962, 24, 387.



COMPONENTS:

(1) Terbium bromide; TbBr3;
[14456-47-4]

(2) Alkyl amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Terbium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. II V4e4. Kon6. po Teo~. Ra4tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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TbBr3 solubilitya

solvent % mol -1mass kg

l-propanamine; n-C3H9N; [107-10-8] 17.0 0.514

l-butanamine; n-C4HllN; [109-73-9] 31.25 1.140

2-butanamine; sec-C4HllN; [13952-84-6] 34.7 1.333

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Il1olLg. Nu.c1.. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Terbium iodide; TbI3;
[13813-40-6 ]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

T/K .. 293

EXPERIMENTAL VALUES:

Terbium Iodide

ORIGINAL MEASUREMENTS:
Kachkimbaeva, S.A.; Chalova, E.P.;
Bleshinskii, S.V.

KfWn. Kompf.elu.. SoecUn. Redk. Sopu.t­
.6,tvuycu,hcfU.ck.h Ef.em. 1970, 122-6.

PREPARED BY:

T. Mioduski

The solubility of TbI3 in tetrahydrofuran at 20·C was reported to be

8.63 g dm-3 (0.0160 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were equilibrat­
ed isothermally by agitation. The phases
were separated by decantation, and in some
cases by centrifuging. Tb determined by
the oxalate method. Iodide determined by
titration with an AgN03 solution (the
Volhard method). .

SOURCE AND PURITY OF MATERIALS:
TbI3 prepared by heating "cp" grade 12 with
excess metallic Tb (RETU-llOl-68, Tb-l) in
a sealed ampoule at l200·C. TbI3 collected
by sublimation at the cold part of the
ampoule. The product was analyzed for Tb
and I, and presumably found to be sufficient
ly pure.

"C.p." grade tetrahydrofuran (GDR), b.p ...
65.6·C was treated with NaOH and Na, and
then distilled from metallic sodium.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Dysprosium fluoride; DyF3 ;

[13569-80-7]

(2) Ethanol; C2H60; [64-17-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Dysprosium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W..L6.6. He6te, Paed. Ilt.6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski
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The solubility of DyF3 in methanol at room temperature was reported to be

0.015 mass %

The corresponding molality calculated by the compiler is

6.8 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Dy:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of DyF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for 1-2 h to obtain
solid Dy(OH)3 and a basic F- solution. The
precipitate was washed, dissolved in aq HCl,
and Dy determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometrica}
ly using Al-Eriochrome cyanine color lake
indicator (2).

The reported solubility is a mean of "num­
erous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
DY203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was DyF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
310°C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 74, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.
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COMPONENTS:
(1) Dysprosium fluoride; DyF3;

[13569-80-7]

(2) Alkyl ethers

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Dysprosium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V~4~at£0n6chhi6t. Paed. Inst. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

l-methoxydecane;

l-(chloromethoxy)butane;

DyF3 solubility
solid phase

mass % mol/IOO g Dy:F:solvent
sIn ratio

C11H24O; [7289-52-3] 0.03 1.37 x -410 1:2.93:0.10

C5H11ClO; [2351-69-1] 0.01 4.6 x 10-5 1:2.81:0.11

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:
It appears that the fluoride was prepared as
in (1). In spite of drying the fluoride by
two methods at 573 K, the Dy:F:H20 ratio
was 1:3.02:0.30.

No other information available.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Kirmse, E.M.

W~4. He6te, Paed. In6t. Koethen.
1978, 2, 85.
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COMPONENTS:

(1) Dysprosium fluoride; DyF3;
[13569-80-7]

(2) Tributyl phosphate; C12H2704P;
[126-73-8]

VARIABLES:
Room Temperature

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~~. He6ze, Paed. In6z. Koethen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
DY203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was DyF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
310°C for 120 hours.

The solubility of DyF3 in [CH3(CH2)3]3P(0) at room temperature was given as

0.01 mass %

The corresponding molality calculated by the compiler is

-4 -14.6 x 10 mol kg

The solid phase was dried in a desiccator over P40l0 and the Dy:F ratio determined
to be almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of DyF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for 1-2 h to obtain
solid Dy(OH)3 and a basic F- solution. The
precipitate was washed, dissolved in aq HC1,
and Dy determined several times by complexo-
metric titration with potentiometric end-
point detection (1). The fluoride content ESTIMATED ERROR:
in the filtrate was determined photometrical- Soly: results with relative errors
ly using Al-Eriochrome cyanine color lake di 50% j t d
indicator (2). excee ng were re ec e •

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemla Anatit~czna 1975, 20, 33.
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COMPONENTS:
(1) Dysprosium fluoride; DyF3;

[13569-80-7]

(2) Dimethylsulfoxide; C2H60S;
[67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Dysprosium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

w,u,.6. He6te, Pa.ed. Ilt6t. KoetheYl
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
DY203 (source and purity not specified)
was dissolved in HCl and the fluoride pre­
cipitated by addition of aq HF. The solid
produced was DyF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solubility of DyF3 in (CH3)2S0 at room temperature was given as

0.01 mass %

The corresponding molality calculated by the compiler is

4.6 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Dy:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of DyF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to ob­
tain solid Dy(OH)3 and a basic F- solution.
The precipitate was washed, dissolved in aq
HCl, and Dy determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride con- ~ES-T-l-HA--T-E-D--E-RR-O-R-:--------------------------~
tent in the filtrate was determined photo- Soly: results with relative errors exceed­
metrically using Al-Eriochrome cyanine color
lake indicator (2). ing 50% were rejected.

Temp: nothing specified.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
ChemLa AYlalLtyczYla. 1975, 20, 33.



COMPONENTS:
(1) Dysprosium fluoride; DyF3;

[13569-80-7]

Dysprosium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

289

[110-86-1] Wih~. He6te, Paed. !n6t. Koethen
1978, 2, 85-90.

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
Dy203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was DyF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solubility of DyF3 in pyridine at room temperature was given as

0.03 mass %

The corresponding molality calculated by the compiler is

1.4 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Dy:F ratio determined to
be almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of DyF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to ob­
tain solid Dy(OH)3 and a basic y- solution.
The precipitate was washed, dissolved in aq
HCl, and Dy determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride con- ~E-S-T-I-MA--T-E-D--E-R-R-O-R-:--------------------------~

tent in the filtrate was determined photo- Soly: results with relative errors exceed-
metrically using Al-Eriochrome cyanine
color lake indicator (2). ing 50% were rejected.

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Ch~ Analityczna 1975, 20, 33.
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COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Dysprosium Chloride

ORIGINAL MEASUREMENTS:
Sakharova, Yu.G.; Ezhova, T.A.

Zh. Neo~g. KhLm. 1976, 21, 551-4; RU6~.

J. InMg. Chem. (Eng£. TJLa.~.e..) 1976, 21,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

DyC13·6H2O 96.8 %
a

solubility of in C2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

b g/lOO mol -lc
trC g/lOO g g/lOO g g/lOO g g/lOO g g kg

20 33.46 33.38 33.64 33.24 33.43 1.332

30 32.60 32.40 32.27 32.26 32.38 1.270

40 31.91 31.98 32.36 32.12 32.09 1.254

50 33.67 33.39 33.58 33.10 33.43 1.332

60 35.04 34.66 34.87 35.10 34.91 1.423

alt is not clearly stated whetehr the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of
equilibration, and the remaining two data
points obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20·C,
40·C and 60·C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
DyC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) Hel followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The cry­
stals analyzed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 161.8 ­
l63.l·C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by dis tn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Alkoxy-ethanols

VARIABLES:

T/K ., 298

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIL. 11 V~e.6. K0I16. po TeoIL. RMtVO!l.OV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

291

DyC13 solubilitya

-1 nature of the
solvent mass % mol kg solid phase

2-methoxyethanol; C3H802 ; [109-86-4] 3.9 0.151 DYC13·nC~H802
(n = 2-3

2-ethoxyethanol; C4HlQ02; [110-80-5] 9.4 0.386 DyC13·2C4HlO02

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. 1110ILg. Nucl. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Dysprosium chloride; DyC13;
[10025-74-8]

(2) Diethyl ether (ethyl ether);
C4H100; [60-29-7]

VARIABLES:

TIK a 293

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL HEASUREMENTS:

Dzhuraev, Kh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

Vak!. Akad. Nauk Tadzh. SSR 1976, 19, 32-4.

PREPARED BY:
T. Mioduski

The solubility of DyC13 in diethyl ether at 20°C was reported to be

3.2 x 10-2 mass %

The corresponding molality calculated by the compiler is

-3 -11.19 x 10 mol kg

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method employed. Equilibrium was
attained within 24 h and it was verified by
constancy in the lly concentration. The sat­
urated solution and the equilibrated solid
phase were analyzed. Dy determined by com­
plexometric titration using urotropine buf­
fuer and methyl-thymol blue indicator.
Chloride determined by titration with AgN03
solution. The solid phase corresponded to
DyC13.Et20 (the etherate was dried under
vacuum at 40°C prior to analysis).

SOURCE AND PURITY OF MATERIALS:
Anhydrous DyC13 prepared by the ethanol
solvate method (no details given).

Ethyl ether was dried with Na and
distilled from LiAlH4•

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



COMPONENTS:
(1) Dysprosium chloride; DyC13 ;

[10025-74-8]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

TIK .. 298

EXPERIMENTAL VALUES:

Dysprosium Chlorid!3

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

z. Chern. 1967, 7, 281.

PREPARED BY:

T. Mioduski

293

The solubility of DyC13 in 1,2-diethoxyethane at 25°C was reported to be

0.25 mass %

The corresponding molality calculated by the compiler is

0.0093 mol kg-l

The composition of the solid phase was given in terms of the Dy:Cl:ether ratio as

1 :2. 91:1. 70

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. The anhydrous
mixtures were equilibrated at 25°C for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P205.

Dy was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS:

Sources and purities of materials not given.
The anhydrous chloride was obtained by the
method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2H51 with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. 1110!l.g. Nuc.l.. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Dysprosium chloride; DyC13 ;

[10025-74-8]

(2) Ethers

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

solvent

Dysprosium Chloride

ORIGINAL HEASUREHENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11 V~e6. Kon6. po Teo~.

RtUtvMOV 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

DyC1
3

solubilitya,b

mass i. mol kg-l

l-ethoxy-2-methoxyethane;

l-methoxypentane;

1,4-dioxane;

CsH1202 ;

C6H140;

C4H802;

[5137-45-1]

[628-80-8]

[123-91-1]

0.6

0.08

0.4

0.022

0.003

0.015

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isothermal­
ly agitated at 25°C or at room temperature.
Authors state that the difference found for
the solubility was within experimental
error limits.

Dy was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. 1nohB. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

MDn~h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

295

The solubility of DyC13 in tetrahydrofuran at 20°C (room temperature) was reported
to be

0.645 g per 100 ml of solution

-3(0.00240 mol dm , compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with
agitation for 60-80 hours at room tempera­
ture.

Dysprosium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. DyC13 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4•

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(I) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. NeoJtg. KIWn. 1975, 20, 908-14; RLLM.
J. TnoJtg. Chern. (Engl. TJta.tt6l.) 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutions

mass %

39.2

mol/kg sIn

1.45

-3g dm

534.4

-3mol dm

1.98

-1mol kg
(compiler)

2.40

density/g cm-3

1. 36

The solid phase is DyC13

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis taken
and added to methanol and precipitated with
aq NH3. The pptd Dy{OH)3 was washed repeated
ly and heated to the oxide for gravimetric
analysis. The solid phase was analyzed (no
details given) for phosphorous and only the
anhydrous DyC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation
between TBP and DyC13 in solution.

SOURCE AND PURITY OF MATERIALS:
Anhydrous DyC13 prepared by chlorination
the oxide with CC14 vapor (1,2). Source
purity of materials not given. Dy was
analyzed gravimetrically, and Cl by
Volhard's method.

Tributylphosphate (TBP) was purified "by
the standard method." No additional
details given.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo4g. KIWn. 1964, 9, 1427.

2. Novikov, G.!.; Tolmacheva, V.D.
Zh. P4lRl. KIWn. 1965, 38, 1160.

of
and



COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL HEASUREMENTS:
Kirmse, E.M.

Tit. 11 V4U. Kon6. po re.M. RiU.tVOltov
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

297

solubilitya

solvent % mol -1mass kg

2-propanamine; iso-C3H9N; [75-31-0] 24.5 1.207

2-propen-l-amine; b C3H7N; [107-11-9] 18.0 0.816

l-butanamine; n-C4H11N; [109-73-9] 21.2 1.001

2-butansmine; sec-C4H11N; [13952-84-6] 15.4 0.677

~olalities calculated by the compilers.

bThe original paper specifies the solvent as C3H5NH2' and upon request the author
kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inoltg. NucL Chem. 1962, 24, 387.
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COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: TIK a 298 ± 3

EXPERIMENTAL VALUES:

Dysprosium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. Neo~g. Khim. 1977, 22, 1761-6; RU44.
J. InMg. Chem. (Engl. TJtan4L) 1977, 22,
955-8.

PREPARED BY:
T. Mioduski and M. Salomon

The solvent was purified as described in (1).

ESTIMATED ERROR:
Soly: precision ± 0.002 mol dm-3 at a 95%

level of confidence (authors).

Temp: precision ± 3 K.

SOURCE AND PURITY OF MATERIALS:
DyC13.3C6H18N30P prepared by dissolving
the hydrate in the solvent and heating to
l40-l45°C for 5 m. The solvate was pptd
by addition of abs ether, washed 7 times
with ether, and dried over P205 in a stream
of dry nitrogen. Yield was about 90%.

Starting with the solvate DyC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

-30.109 mol dm

~able 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until equi~

ibrium was reached. Aliquots were withdrawn
periodically and analyzed for the metal
content. Rare earth concentration was deter­
mined by complexometric titration, and by the
radiometric method using the isotope Tm-170
(t; = 169 d). Authors state that results
for both methods agreed. Although not clear-
ly stated, it appears that equilibrium was
reached in several weeks to several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analyzed and found to be DyC13·3C6HION30r.

The solvate was analyzed for metal content by~===,~-----------------l
complexometric titration, for chloride by the REFERENCES:
Volhard method, and the solvent was obtained 1. Fomicheva, M.G.; Kessler, Yu.M.;
by difference. IR spectra confirmed the Zabusova, S.E.; Alpatova, N.M.
absence of water. Structural studies of the Ele~okhlmiya 1975, 11, 163.
solvate were also carried out by X-ray
analysis.



Dysprosium Chloride 299

COMPONENTS:
(1) Dysprosium chloride; DyC13;

[10025-74-8]

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
T/K a 293

Concentration of SnC14

EXPERIMENTAL VALUES:

SnC14:POC13 ratio

(by volume)

1:100

1:50

1:25

1:15

1:10

ORIGINAL MEASUREMENTS:
Lyubimov. E.I.; Batyaev, I.M.

Zh. P4i~. Khlm. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14 concentration DY203 solubilitya,b
-3 -3mol dm moles Dy dm

0.085 0.022

0.17 0.023 (0.018)

0.33 0.034

0.59 0.023

0.78 o.on

aSolutions preheated to 220°C. Value in parenthesis corresponds to preheating at 120°C.

bThis is also the solubility of DyC13 in the SnC14-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

Authors state that the solubility of DyC13 is enhanced by complex formation according to

2DyC13 +

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
DY203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solution
and then rotated in an air thermostat at 20°
C for 2-200 hours. Without preheating,
equilibrium was established after 200 hours.
Preheating to 220°C lowered the equilibra­
tion time at 20°C to 2 hours.

SOURCE AND PURITY OF MATERIALS:
DY203 of "the first sort" was ignited at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehydrated
with P205 and distilled under vacuum.

Dy was determined by colorimetric ana1vsis orf-:E:-:S:-:T::I~MA~T~E~D-E~R~R~O~R~:---------------1

by the oxalate method. The reported solu- Soly: authors state the "coefficient of
bilities are mean values based on 3-5 variance" to be less than 7%.
parallel determinations.

Temp: precision presumably ± 0.2 K
-, ,.nmni 1 ,.".)

REFERENCES:
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COMPONENTS:

(1) Dysprosium bromide; DyBr3;
[14456-48-5]

(2) 1,2-Diethyoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Dysprosium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. II V~~. Kon6. po Teo~. Ra4tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of DyBr3 in 1,2-diethoxyethane at 25'C was given as

1.2 mass %

The corresponding value of the molality calculated by the compiler is

0.0302 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.



COMPONENTS:

(1) Dysprosium bromide; DyBr3;
[14456-4a-5]

(2) Tetrahydrofuran; C4HaO;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Dysprosium Bromide

ORIGINAL MEASUREMENTS:

Rossmanith, K.

Monat¢h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski
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The solubility of DyBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.26 g per 100 ml of solution (0.0065 mol dm- 3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with
agitation for 60-aO hours at room tempera­
ture.

Dysprosium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

The solid phase is DyBr3.3.5C4HaO.

lIIo-K

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. DyBr3 was prepared by
conversion of the oxide by high tempera­
ture reaction with an excess of NH4Br
followed by heating the product in a stream
of dry nitrogen, and then in vacuum to
remove unreacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4 •

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



302 Dysprosium Bromide

COMPONENTS:
(1) Dysprosium bromide; DyBr3;

[14456-48-5]

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
z. Chern. 1968, 8, 472-3.

(2) 1,4-Dioxane; C4H802;
[123-91-1] Kirmse, E.M.

RiL6 tVOltOv
Tte.. 11 V<SeA. Konn. po Teote..

1971, 200-6.

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

PREPARED BY:

T. Mioduski

The solubility of DyBr3 in p-dioxane at about 25°C was given as

0.95 mass %

the corresponding molality calculated by the compiler is

0.0238 mol kg- l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within
experimental error limits.

Dy was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Inote.g. Nucl. Chern. 1962, 24, 387.



COMPONENTS:
(1) Dysprosium bromide; DyBr3;

[14456-48-5]

(2) 2-Propanamine; iso-C3H9N;
[75-31-0]

VARIABLES:

T/K - 298

EXPERIMENTAL VALUES:

Dysprosium Bromide

ORIGINAL HEASUREHENTS:
Kirmse, E.M.

T~. II V4eA. Kon6. po Teo~. Ra6tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski
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The solubility of DyBr3 in 2-propanamine at 25°C was reported as

43.0 mass %

The corresponding molality calculated by the compiler is

1. 876 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENClo:S:
1. Taylor, M.D.; Carter, C.P.

J. Ino~. Nucl. Chern. 1962, 24, 387.



304 Dysprosium Iodide

COMPONENTS:
(1) Dysprosium iodide; DyI 3 ; [15474-63-2J

(2) Ethanol; C
2
H60; [64-17-5]

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

VARIABLES:

Composition at 273 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Yastrebova, L.F.; Grigor, T.I.; Kuznetsova,
C.P.; Stepin, B.D.

Zh. Neo~g. Khim. 1981, 26, 2238-9; RU64, J.
Irto~. Chern. (Ertgt. TJtan4L I, 1981, 26,
1203-4.

PREPARED BY:

M. Salomon and T. Mioduski

solubili ty at O·C

DyI 3· 9H2O
aDyI 3

solvent mass % % mol -1mass kg

b 79.81 61.46 2.936C2H5OH

H2O 88.86 68.43 3.991

solid phase

aResults for the anhydrous salt calculated by the compilers.

bAuthors' original results reported in terms of the solubility of the nonohydrate in
the pure alcohol. Accounting for the waters of hydration, the compilers calculate that
at equilibrium, the solvent contains 52.39 mass % alcohol and 47.61 mass % water.

COMMENTS AND/OR ADDITIONAL DATA:

In several instances in investigating the ternary systems, the initial nonohydrate was
dehydrated in vacuum (3-4 mm Hg) at 30-40·C. Under these conditions the hexahydrate
was produced after 40 hours. Howdver the authors state that in every instance the
solid phase in the equilibrated solutions is the nonohydrate.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. No information was
given on how equilibrium was ascertained.
Aliquots of saturated solution were withdrawn
and analyzed for the metal complexometrical­
ly, for iodide by a potentiometric volumetric
argentometric method, and for water by the
Karl Fischer method. The alcohol and water
contents in the mixtures c were found by
quantitative gas chromatography. Solid phase
compositions were determineg by Schreine­
makers' method of residues.

cThese statements indicate that the authors
studied the ternary system over a wide range
of compositions. However no phase diagram
was given, and the only numerical results
reported are those given in the data table
above. The phase diagram is stated to be
similar to that for the NdI 3-H20-C 4H90H
system (see the compilation for this
system).

SOURCE AND PURITY OF MATERIALS:
The nonohydrate, DyI 3.9H20, was synthesized
according to (1,2).

The alcohol was dried and purified by
"recommended" methods.

The source and purity of water was not
specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Yakimova, Z.P.; Kuznetsova, G.P.; Ya

Yastrebova, L.F.; Stepin, B.D. Zh. Neo~g.

Khim. 1977, 22, 251.

2. Belousova, A.P.; Kuznetsova, G.P.; Rukk,
N.S.; Stepin, B.D. Zh. Neo~g. Khim.
1979, 24, 1410.
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COMPONENTS:

(1) Dysprosium iodide; DyI 3 ; [15474-63-2)

(2) I-Butanol; C4HlOO; [71-36-3)

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

VARIABLES:

Composition at 273 K

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Yastrebova, L.F.; Grigor, T.I.; Kuznetsova,
G.P.; Stepin, B.D.

Zh. Neong. Khim. 1981, 26, 2238-9; RU64, J.
InMg. Chern. (Eng£.. TJta.Yl4£..I, 1981, 26,
1203-4. -----

PREPARED BY:

T. Mioduski and M. Salomon

solubility at O·C

DyI 3 ·9H2O aDyI
3

solventb mass % % mol -1mass kg

n-C 4H9OH 62.53 48.16 1. 710

H2O 88.86 68.43 3.991

solid phase

"

aResu1ts for the anhydrous salt calculated by the compilers.

bAuthors' original results reported in terms of the solubility of the nonohydrate in
the pure alcohol. Accounting for the waters of hydration, the compilers calculate
that at equilibrium the solvent contains 72.27 mass % alcohol and 27.73 mass % water.

COMMENTS AND/OR ADDITIONAL DATA:

In several instances in investigating the tenary systems, the initial nonohydrate was
dehydrated in vacuum (3-4 mm Hg) at 30-40·C. Under these conditions, the hexahydrate
was produced after 40 hours. However the authors state that in every instance the
solid phase in the equilibrated solutions is the nonohydrate.

AUXILIARY INFORMATION

Neong.

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. No information was
given on how equilibrium was ascertained.
A1iquots of saturated solution were withdrawn
and andlyzed for the metal comp1exometrical­
ly,for iodide by a potentiometric volumetric
argentometric method, and for water by the
Karl Fischer method. The alcohol and water
contents in the mixturesc were found by
quantitative gas chromatography. Solid phase
compositions were determineg by Schreine­
makers' method of resudies.

cThese statements indicate that the authors
studied the ternary system over a wide range
of compositions. However no phase diagram
was given, and the only numerical results
reported are those given in the data table
above. The phase diagram is stated to be
similar to that for the NdI 3 - H20 - C4H90H
system (see the compilation for this
system) .

SOURCE AND PURITY OF MATERIALS:
The nonohydrate, DyI 3.9H20, was synthesized
according to (1,2).

The alcohol was dried and purified by
"recommended" methods.

The source and purity of water was not
specified.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Yakimova, Z.P.; Kuznetsova, G.P.;

Yastrebova, L.F. Stepin, B.D. Zh.
Khim. 1977, 22, 251.

2. Belousova, A.P.; Kuznetsova, G.P.; Rukk,
N.S.; Stepin, B.D. Zh. Neong. Khim.
1979, 24, 1410.
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COMPONENTS:
(1) Dysprosium iodide; DyI3 ;

[15474-63-2]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

T/K ~ 293

EXPERIMENTAL VALUES:

Dysprosium Iodide

ORIGINAL MEASUREMENTS:
Kachkimbaeva, S.A.; Chalova, E.P.;
Bleshinskii, S.V.

Khim. Komplek6. Soedln. Redk. Soput­
4:tvuytU>hclUkh Ei.em. 1970, 122-6.

PREPARED BY:

T. Mioduski

The solubility of DyI3 in tetrahydrofuran at 20°C was reported to be

-33.553 g dm

-3(0.00654 mol dm ,compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were equilibrat­
ed isothermally by agitation. The phases
were separated by decantation, and in some
cases by centrifuging. Dy determined by
the oxalate method. I determined by titra­
tion with an AgN03 solution (the Volhard
method).

SOURCE AND PURITY OF MATERIALS:
DyI3 prepared by heating cp grade iodine
with excess powered metal (Dy-O-Sort) in
an ampoule at l200°C. The iodide formed
sublimated from the hot to the cold part
of the ampoule. The product was analyzed
for Dy and I contents. DyI3 contained DyI2
as found by titration with an iodine solu­
tion, and the I/Dy ratio was 2.7S. C.p.
grade tetrahydrofuran, (GDR) b.p•• 65.6oC,
dried with NaOH and Na, and then distilled
from metallic sodium.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Holmium fluoride; HoF3;

[13760-78-6)

(2) Alcohols

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

solvent

methanol

ethanol

Holmium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Wih&. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski and M. Salomon

HOF3
solubilitya,b

% mol -1mass kg

[67-56-1) 0.01 4.5 x 10-4

[64-17-5] 0.01 4.5 x 10-4

307

~olalities calculated by the compilers.

bSolid phases were dried in a desiccator over P40l0 and the Ho:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of HoF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
cm3 of 10% KOH solution for 1-2 h to obtain
solid Ho(OH)3 and a basic F- solution. The
precipitate was washed, dissolved in aq HC1,
and Ho determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometri­
cally using Al-Eriochrome cyanine color
lake indicator.

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
H0203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was HOF3.0.5HZO and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvents were dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceedin~

50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Analityczna 1975, 20, 33.
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COMPONENTS:
(1) Holmium fluoride; HoF3 ;

[13760-78-6]

(2) Ethers

VARIABLES:

EXPERIMENTAL VALUES:

solvent

Holmium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

Vih~~atio~e~6t. Paed. I~t. Koethen.
CDR. 1980.

PREPARED BY:
T. Mioduski and M. Salomon

solubility

mass % mol/IOO g sIn

l-methoxydecane;

l-(chloromethoxy)butane;

[7289-52-3] 0.03a

[2351-69-1] 0.02b

1.35 x 10-4

-59.0 x 10

a In the solid phase the Ho:F:ether:H20 ratio is 1:2.99:0.02:0.40

bIn the solid phase the Ho:F:ether ratio is 1:2.89:0.06.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:

It appears that the fluoride was prepared
as in (1). In spite of drying the
fluoride by two methods at 573 K, the
Ho:F:H20 ratio was 1:3.04:0.70.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Kirmse, E.M.
Wih~. He6te, Paed. I~t. Koethen.
1978, 2, 85.



COMPONENTS:

(1) Holmium fluoride; HoF3;
[13760-78-6]

(2) Tributyl phosphate; C12H2704P;
[126-73-8]

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Holmium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~h. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski
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The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
H0203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was HoF3.0.5H20 and was dehydrated by
washing with acetone followed by drying at
310°C for 120 hours.

The solubility of HoF3 in [CH3(CH2)3]3P(0) at room temperature was given as

0.02 mass %

The corresponding molality calculated by the compiler is

9.0 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40lO and the Ho:F ratio determined to
be almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of HoF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated sol­
ution were removed by decanting or by cen­
trifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid Ho(OH)3 and a basic F- solu­
tion. The precipitate was washed, dissolved
in aq HCl, and Ho determined several times
by complexometric titration with potentio-
metric end-point detection (1). The fluoricErE~S~T~I~MA~T~E~D--E-R-R-O-R-:-------------~
content in the filtrate was determined Soly: results with relative errors exceed-
photometrically using Al-Eriochrome ing 50% were rejected.
cyanine color lake indicator (2).

Temp: unknown.
The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

HIo-K*

REFERENCES:
1. Schilbach, U.; Kirmse, E.M. Z. Chern.

1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.
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COMPONENTS:

(1) Holmium fluoride; HoF3 ;
[13760-78-6]

(2) Dimethylsulfoxide; C2H60S;
[67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Holmium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~~. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solvent was dried and purified by
"standard methods."

SOURCE AND PURITY OF MATERIALS:
H0203 (source and purity not specified)
was dissolved in HCl and the fluoride pre­
cipitated by addition of aq HF. The solid
produced was HoF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solubility of HoF3 in (CH3)2S0 at room temperature was given as

0.02 mass %

The corresponding molality calculated by the compiler is

9.0 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Ho:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of HoF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to ob­
tain solid Ho(OH)3 and a basic F- solution.
The precipitate was washed, dissolved in aq
HCl, and Ho determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride con- r-~~~~~----------------------------------i
tent in the filtrate was determined photo- ESTIMATED ERROR:

Soly: results with relative errors exceed­metrically using Al-Eriochrome cyanine color
lake indicator (2). ing 50% were rejected.

Temp: nothing specified.
The reported solubility is a mean of
"numerous parallel detemrinations," or "at
least two parallel determinations,"

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Analityczna 1975, 20, 33.
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COMPONENTS:
(1) Holmium chloride; HoC13; [10138-62-2]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, Yu.G; Ezhova, T.A.

Zh. Neo~g. Khim. 1976, 21, 551-4; RU64.
J. InMg. Chern. (Engf.. TJta.n4f..) 1976, 21,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of HoC13 ·6H20 in 96.8 % aC2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/IOO gb g/IOO g/IOO g/IOO g/IOO mol -lcg g g g kg

20 34.62 34.81 34.86 34.87 34.79 1.406

30 33.72 33.85 34.04 33.89 33.87 1.350

40 33.88 34.02 33.83 34.16 33.97 1.356

50 34.25 34.68 34.47 34.56 34.49 1.388

60 36.02 36.11 35.77 35.83 35.93 1.478

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of
equilibration, and the remaining two data
points obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
HoC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The crys­
tals analyzed for the metal by titm with
Trilon B, and for Cl by the Volhard method.
The hexahydrate melted at 163.4 - l64.5°C.
96.8% ethanol prepd by prolonged boiling of
c.p. grade 93.5% ethanol with anhydr CuS04
followed by distn. Ethanol concn detd
refractometrically and pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9% (compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:

(1) Holmium chloride; HoCI3 ;
[10138-62-2]

(2) Alkoxy-ethanols

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Holmium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Tlt.. 11 V~U. Kon6. po Te-olt.. RMtvOlt.OV
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solvent

HoCl3 solubilitya
-1mass % mol kg nature of the

solid phase

2-methoxyethanol;

2-ethoxyethanol;

[109-86-4]

[110-80-5]

3.2

8.4

0.122

0.338

HoC13·nC3H802

(n = 2-3)

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on
previous work by the author, the anhydrous
salt was probably prepared by the method
of Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. !nolt.g. Nucl. Chern. 1962, 24, 387.



COMPONENTS:
(1) Holmium chloride; HoC13;

[10138-62-2]

(2) l,2-Diethoxyethane; C6H1402;
[629 -14-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Holmium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

Z. Chem. 1967,7, 281.

PREPARED BY:

T. Mioduski
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The solubility of HoC13 in l,2-diethoxyethane at 25°C was reported to be

0.37 mass %

The corresponding molality calculated by the compiler is

0.0137 mol kg-l

The composition of the solid phase was given in terms of the Ho:Cl:ether ratio as

1:2.97:1.82

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. The anhydrous
mixtures were equilibrated at 25°C for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Ho was determined by comp1exometric
titration using Xyleno1 Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of materials not
given. The anhydrous chloride was obtained
by the method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. rno~. Nuct. Chem. 1962, 24, 387.
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COMPONENTS:
(1) Holmium chloride; HoC13;

[10138-62-2]

(2) Alkyl ethers

VARIABLES:

Room temperature: TIK = 293-298

EXPERIMENTAL VALUES:

Holmium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Dressler, H.

Z. Chern. 1975, 15, 239-40.

PREPARED BY:

M. Salomon and T. Mioduski

HoC13 solubilitya

solvent % mol -1mass kg

l-methoxypentane; b C6H14O; [628-80-8] 2.4b 0.091

l-methoxyheptane; C6H18O; [629-32-3] 1.0 0.037

l-methoxyoctane; C9H20O; [929-56-6] 1.55 0.058

l-methoxynonane; ClOH220; [7289-51-2] 1.8 0.068

l-methoxydecane; CllH240; [7289-52-3] 2.5 0.095

~olalities calculated by the compilers.

bIdentical result for this system reported in (1)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
The solute-solvent mixtures were agitated
at room temperature until the solutions were No information given.
saturated. The anhydrous reagents were
handled in a dry box containing P205'

Holmium was determined by complexometric
titration using Xylenol Orange indicator.

The reported solubilities are mean values
based on four determinations for each
system.

ESTIMATED ERROR:

No information given.

REFERENCES:
1. Kirmse, E.M. TIL. 11. V.6U. Kon6. po

TeolL. Ra.stvolLoV 1971, 200-6.
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COMPONENTS:
(1) Holmium chloride; HOC13 ;

[10138-62-2]

(2) Ethers

VARIABLES:

Room temperature: T/K around 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11 V~eh. Kon6. po Teo~.

Reu.tVOMV. 1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solubilitya,b

solvent

l-ethoxy-2-methoxyethane;

di-n-propyl ether;

l-ethoxybutane;

l-methoxypentane;

l,4-dioxane;

C5H
12

0
2

;

C6H140;

C6H140 ;

C6H140 ;

C4H802;

[5137-45-1]

[111-43-3]

[628-81-9]

[628-80-8]

[123-91-1]

% mol -1mass kg

0.65 0.024

0.1 0.004

0.01 0.0004

2.4 0.091

0.5 5 0.020

~olalities calculated by the compilers.

bNature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Ho was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Holmium chloride; HoC1 3;

[1013S-62-2]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Holmium Chloride

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

Monat6h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of HoC13 in tetrahydrofuran at 20°C (room temperature) was reported
to be

0.698 g per 100 ml of solution

(0.0257 mol dm-3 , compiler).

AUXILIARY I~FORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Holmium was determined by the oxalate method
and by titration with EDTA using Xylenol
Orange indicator. The solvent was deter­
mined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. HoC13 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiA1H4.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Holmium chloride; HoC13;

[10138-62-2]

Holmium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

317

(2) Tributylphosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Zh. Neo~g. Khim. 1975, 20, 908-14; RU44.
J. InMg. Chem. (Engl. T~alU>.e.. J 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutions

mass %

41.0

mol/kg sIn

1.52

-3g dm

573.1

-3mol dm

2.12

-1 3mol kg density/g cm-
(compilers)

2.56 1.39

The solid phase is HoC1 3

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis
taken and added to methanol and precipitated
with aq NH3' The pptd Ho(OH)3 was washed
repeatedly and heated to the oxide for
gravimetric analysis. The solid phase was
analyzed (no details given) for phosphorous
and only the anhydrous HoC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation be­
tween TBP and HoC13 in solution.

SOURCE AND PURITY OF MATERIALS:
Anhydrous HoC13 prepared by chlorination of
the oxide with CC14 vapor (1,2). Source
and purity of materials not given. Ho was
analyzed gravimetrically, and Cl by
Volhard's method.

Tributylphosphate (TBP) was purified "by
the standard method." No additional
details given.

ESTIMATED ERROR:

No estimate possible.

REFERENCES:
1. Korshunov, B.G.; nrobot, n.v.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khim. 1964, 9, 1427.

2. Novikov, G.!.; Tolmacheva, v.n.
Zh. p~k.t. Khim. 1965, 38, 1160
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COMPONENTS:
(1) Holmium chloride; HoCI3;

[10138-62-2]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Holmium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

T~. 11 V4e6. Kon6. po Teo~. Ra6tvo~ov

1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

HoCl3 solubilitya

solvent

l-propanamine;

di-2-butylamine; (sec-C3H9N) 2NH ;

[107-10-8]

[626-23-3]

mass %

33.4

1.2

mol kg-l

1.849

0.045

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Holmium chloride; HoC13; [10138-62-2]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K = 298 ± 3

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.; Konovalova,
N.A.; Zhilina, T.A.

Zh. Neo4g. Khim. 1977, 22, 1761-6; RU6~.
J. InMg. Chern. (Engl. TIta.~.e.. J 1977, 22,
QSS-8.

PREPARED BY:

T. Mioduski and M. Salomon

The solvent was purified as described in
(1) •

ESTIMATED ERROR: -3
Soly: precision ± 0.001 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3 K.

SOURCE AND PURITY OF MATERIALS:
HoC13.3C6H18N30P prepared by dissolving the
hydrate in the solvent and heating to
140-145°C for 5 m. The solvate was pptd
by addition of abs ether, washed 7 times
with ether, and dried over P20S in a stream
of dry nitrogen. Yield was about 90%.

Starting with the solvate HoC13.3C«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.108 mol dm-3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 2S ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until equil
ibrium was reached. Aliquots were withdrawn
periodically and analyzed for the metal
content. Rare earth concentration was deter­
~ined by complexometric titration, and by the
radiometric method using the isotope Tm-170
( ~ = 169 d). Authors state that results
for!both methods agreed. Although not clear­
ly stated, it appears that equilibrium was
reached in several weeks to several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath in
an argon atmosphere. The solid phase was
analyzed and found to be HoC13.3C6H18N30P.

The solvate was analyzed for metal content by I-::===~~-----------------l
complexometric titration, for chloride by the REFERENCES:
Volhard method, and the solvent was obtained 1. Fomicheva, M.G.; Kessler, Yu.M.;
by difference. IR spectra confirmed the Zabusova, S.E.; Alpatova, N.M.
absence of water. Structural studies of the Ele~okhlmlya 1975, 11, 163.
solvate were also carried out by X-ray
analysis.
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COMPONENTS:
(1) Holmium chloride; HOC13;

Holmium Chloride

ORIGINAL MEASUREMENTS:
[10138-62-2] Lyubimov, E.1.; Batyaev, 1.M.

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
TIK .. 293

Concentration of SnC14

EXPERIMENTAL VALUES:

Zh. P~k£. Khim. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14:POC13 ratio SnC14 concentration solubilitya, b

(by volume) mol -3 moles Ho -3dm dm

0 0 0.003

1:100 0.085 0.009

1:50 0.17 0.026 (0.015)

1:25 0.33 0.041

1:15 0.59 0.031

1:10 0.78 0.044

aSolutions preheated to 220°C. Value in parenthesis corresponds to preheating at 120°C.

bThis is also the solubility of HoC13 in the SnC14-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

Authors state that the solubility of HoC13 is enhanced by complex formation according to

2HoC13 + 3SnC14

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
H0203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solution,
and then rotated in an air thermostat at 20°
C for 2-200 hours. Without preheating,
equilibrium was established after 200 hours.
Prehating to 220°C lowered the equilibra­
tion time at 20°C to 2 hours.

Ho was determined by colorimetric analysis
or by the oxalate method. The reported
solubilities are mean values based on 3-5
parallel determinations.

SOURCE AND PURITY OF MATERIALS:
H0203 of "the first sort" was ignited at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehydrated
with P205 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2K (compiler)

REFERENCES:
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COMPONENTS:
(1) Holmium bromide; HoBr3; [13825-76-8]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: TIK = 294-296

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Monat4h. Chern. 1966, 97, 1357-64..

PREPARED BY:

T. Mioduski

The solubility of HoBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.38 g per 100 ml of solution (0.0094 mol dm-3, (compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Holmium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. HoBr3 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4•

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Erbium fluoride; ErF3;
[13760-83-3]

(2) Alcohols

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Erbium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~~. He6~e, Paed. In6~. Ko~hen

1978, 2, 85-90.

PREPARED BY:

T. Mioduski and M. Salomon

ErF3
a bsolubility ,

solvent mass % mol kg-.l

methanol CH4O; [67-56-1) 0.01 4.5 x 10-4

ethanol C2H60 [64-17-5] 0.01 4.5 x 10-4

~olalities calculated by the compilers.

bSolid phases were dried in a desiccator over P40l0 and the Er:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of ErF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about 10
em3 of 10% KOH solution for 1-2 h to obtain
solid Er(OH)3 and a basic r- solution. The
precipitate was washed, dissolved in aq HCl,
and Er determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometrical
ly using Al-Eriochrome cyanine color lake
indicator.

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
ErZ03 (source and purity not specified) was
dissolved in Hel and the fluoride precipi­
tated by addition of aq HF. The solid
produced was ErF3.0.5HZO and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvents were dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceeding

50% were rejected.

Temp: unknown.

REFERENCES:

1. Schilbach, D.; Kirmse, E.M. Z. Chern.
1974, 14, 484.

2. Schilbach, D.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.



COMPONENTS:
(1) Erbium fluoride; ErF3;

[13760-83-3]

(2) Ethers

VARIABLES:

Room temperature

EXPERIMENTAL VALUES:

Erbium Fluoride

ORIGINAL MEASUREMENTS:
Dressler, H.

V-W1JeJt.tat.i.0n6c.hJU6t. Paed. IMt. Koethen.
GDR. 1980.

PREPARED BY:

T. Mioduski and M. Salomon
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ErF3 solubility

solvent mass % mo1/100
g sln

1-methoxydecane; n-CllH240; [7289-52-3 ] 0.02 9x10-S

1-(ch1oromethoxy) butane; n-CSHllC10; [2351-69-1] 0.02 9x10-5

AUXILIARY INFORMATION

solid phase
Er:F:so1vent

ratio

1:2.95:0.15

1:2.88.0.33

METHOD/APPARATUS/PROCEDURE:

Method analogous to that described in (1).
No other information available.

SOURCE AND PURITY OF MATERIALS:

It appears that the fluoride was prepared
as in (1). In spite of drying the fluoride
by two methods at 573 K, the Er:F:H20
ratio was 1:3.01:0.50.

No other information available.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Kirmse, E.M.

W-W1J. He6te, Paed. IMt. Koethen.
1978, 2, 85.
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COMPONENTS:
(1) Erbium fluoride; ErF3 ;

[13760-83-3)

(Z) Tributyl phosphate; ClZHZ704P;
[lZ6-73-8)

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Erbium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Wi4&. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of ErF3 in [CH3(CHZ)3]3P(0) at room temperature was given as

0.01 mass %

The corresponding molality calculated by the compiler is

4.5 x 10-4 mol kg-l

The solid phase was dried in a desiccator over P40l 0 and the Er:F ratio determined to
be almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of ErF3
was added to 10-ZO cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for l-Z h to
obtain solid Er(OH)3 and a basic P- solu­
tion. The precipitate was washed, dissolved
in aq Hel, and Er determined several times
by complexometric titration with potentio­
metric end-point detection (1). The
fluoride content in the filtrate was deter­
mined photometrically using Al-Eriochrome
cyanine color lake indicator (Z).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
ErZ03 (source and purity not specified)
was dissolved in HCl and the fluoride
precipitated by addition of aq HF. The
solid produced was ErF3.0.5HZO and was de­
hydrated by washing with acetone followed
by drying at 310°C for lZO hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

Z. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.



COMPONENTS:
(1) Erbium fluoride; ErF3 ;

[13760-83-3]

(2) Dimethylsulfoxide; C2H60S;
[67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Erbium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~¢. He6~e, Paed. In6~. Koethen
1978, 2, 85-90.

PREPARED BY:
T. Mioduski
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The solubility of ErF3 in (CH3)2S0 at room temperature was given as

0.03 mass %

The corresponding molality calculated by the compiler is

1.3 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Er:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of ErF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to
dryness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to
obtain solid Er(OH)3 and a basic F- solution
The precipitate was washed, dissolved in
aq HCl, and Er determined several times by
complexometric titration with potentio­
metric end-point detection (1). The
fluoride content in the filtrate was deter­
mined photometrically using Al-Eriochrome
cyanine color lake indicator (2).

The reported solubility is a mean of
"numerous prallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Er203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was ErF3.O.5HZO and was dehydrated by
washing with acetone followed by drying at
310°C for lZO hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 74, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia A~yczna 1975, 20, 33.
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COMPONENTS:

(1) Erbium fluoride; ErF3 ;
[13760-83-3)

(2) Pyridine; C6H5N; [110-86-1)

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Erbium Fluoride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

W~4. He6~e, Paed. In6~. Ko~hen

1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of ErF3 in pyridine at room temperature was reported to be

0.02 mass %

The corresponding molality calculated by the compiler is

-4 -18.9 x 10 mol kg

The solid phase was dried in a desiccator over P4011 and the Er:F ratio found to equal
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of ErF3
was added to 10-20 cm3 of solvent, and the
mixture mechanically agitated at room temp­
erature for 100 h. 5-10 g of saturated
solution were removed by decanting or by
centrifuging, and the solution evaporated
to dryness. The residue was heated with
about 10 cm3 of 10% er(OH)3 and a basic r­
solution. The precipitate was washed, dis­
solved in aq HCl, and Er determined several
times by complexometric titration with
potentiometric end-point detection (1).
The fluoride content in the filtrate was
determined photometrically using AI-Erlo­
chrome cyanine color lake indicator (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Er203 (source and purity not specified) was
dissolved in HCI and the fluoride precipi­
tated by addition of aq HF. The solid
produced was ErF3.0.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 74, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemla Analltyczna 1975, 20, 33.
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COMPONENTS:

(1) Erbium chloride; ErC13;
[10138-41-7]

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitte1oud, M.N.; Jaccard, P.
Hetv. Chim. Acta 1972, 55, 44-52.

(2) Methanol; CH40; [67-56-1)
Pitte1oud, M.N.
The4e. Facu1te des Sciences de l'Universite
de Lausanne. 1971.

VARIABLES:

T/K = 298.2
PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

mean solubilities/mol kg-l

a b

25 4.53 4.63

alnitial salt is the adduct ErC13.4CH30H. Equilibrated solid phase analyzed and
found to be ErC13.4CH30H.

bSolutions equilibrated with anhydrous ErC13' Equilibrated solid phases not analyzed,
but assumed by the compilers to be ErC13.4CH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method as in (1,2). Mixtures were Er203 of at least 99.9% purity dissolved in
equilibrated for at least 4 days. Prolonged HCI to produce the hexahydrate. The salt
operations were performed in a dry box. was dehydrated as described in (3). The
Erbium determined by titration with adduct ErC13.4CH30H prepared by dissolving
(NH4),H(EDTA) using a small amount of uro- the hydrate in a small excess of o-methyl-
tropine buffer and Xylenol Orange indicator. formate followed by distillation and
Chloride was determined by potentiometric crystallization from methanol.
titration with AgN03 solution. Composition Methanol was purified and dried by the
of the adduct ErC13.4CH30H confirmed by H Vogel method.
NMR and X-ray diffraction.

REFERENCES:
1. Brunisholz, F.; Quinche, J.P.; Kalo, A.M.

Hetv. Chim. Acta 1964, 47, 14.
2. Flatt, R. Chlrnia 1952, 6, 62.
3. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nucl. Chern. 1962, 24, 387 (see COMMENTS
at left). ----

The reported solubilities are mean values of
2-4 determinations.

Reference (3) was incorrectly cited in the
source paper as: J. Inong. Nucl. Chern. 1958,
7, 224 (this is the reference to a paper by
J.H. Freeman and M.L. Smith which described
the preparation of anhydrous salts by treat­
ment with thiony1 chloride). Reference (3)
was corrected by the compilers.

ESTIMATED ERROR:
I-C-O-MM-=E"'N""T""S-AN~D:-/T:O:'::R:-;AD=D~I T=I=-O::':N:-A:'::L--=D-:A':::T-;"A-:------1 Soly: precis ion ± 0. 5% as in (1) (compilers)

Temp: precision probably at least ± 0.05 K
as in (1) (compilers).
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COHPONENTS:

(1) Erbium chloride; ErC1 3 ; [10138-41-7]

EVALUATOR:
Tomasz Mioduski
Institute of Nuclear Research
Warsaw, Poland

and

Mark Salomon
USA ET & DL
Ft. Monmouth, NJ, USA

CRITICAL EVALUATION:

The solubility of erbium chloride in ethanol at 298.2 K has been reported in two publica­
tions (1,2), and the results are summarized in the following table.

initial solid equilibrated solid solubility/mol kg- l (ref)

ErC1 3 ErC1 3 ·C2HsOH 3.35 (1)

ErC1 3 not analyzed 3.48 (2)

ErC1 3 ·4C2HsOH ErCl 3 •4 .lC2HsOH 3.41 (2)

The publication by Kirmse (1) does not contain experimental details or sources and
purities of materials, but they probably were similar to those reported by Merbach et
al. (2). For a full description of Kirmse's exper~mental methods, precision and sources
of materials, see the INTRODUCTION to this volume. Kirmse prepared the anhydrous salt by
the method of Taylor and Carter (3), and Merbach et al. propably used the method of
Freeman and Smith (4). The experimental methods used by Merbach et al. were described in
detail: high purity Er203 (>99.9 %) was used, the stoichiometry of the salts verified by
both cation and anion chemical analysis and by X-ray diffraction, the absence of the
oxychloride and the purity of the solvent were confirmed. Given these details the
compilers have estimated an experimental precision of ±O.S % for the final results of
Merbach et al. While it is difficult to determine the precision of Kirmse's data, the
accuracy of these data are probably 2-3 % at best.

Merbach et al. (2) consider the difference in solubilities of the anhydrous chloride and
the tetrasolvate to be due to the formation of small quantities of chloroalcoholates
(dissolution of the anhydrous salt is highly exothermal). However Kirmse reports the
solid phase to be the monosolvate when starting with the anhydrous salt. If in this case
it is true that the "equilibrated" solid phase is the monosolvate, then we would have to
conclude that either the monosolvate or the tetrasolvate is metastable. It would appear
to the evaluators that the tetrasolvate is the stable solid phase which means that the
solubility should be higher in the metastable monosolvate system. The data of Merbach et
al. suggest this, but the data of Kirmse is contradictory. It is interesting to note that
the average solubility for the "monosolvate" systems is 3.42 mol ky-l which is essentially
identical (within experimental error) to the value of 3.41 mol kg- reported by Merbach
et al. for the tetrasolvate system.

In summary it appears that at 298.2 K the stable solid phase is the tetrasolvate, and that
we can designate the tentatlve solubility in this system as 3.41 mol kg-I. When solutions
are equilibrated with anhydrous ErC13' it is not clear whether the resulting saturated
solution contains a metastable monosolvate solid phase, or whether the solid phase is
actually the stable tetrasolvate.

REFERENCES

1. Kirmse, E. M. T~. 11 V~eA Kon6. po Teo~. Ra6tvo~ov 1971, 200.

2. Merbach, A.; Pitteloud, M.N.; Jaccard, P. He.i.v. Own. Acta 1972, 55, 44: Pitteloud,

M.N. Th~e. Facultl! des Sciences de l'Universitl! de Lausanne. 1971.

3. Taylor, M.D.; Carter, C.P. J. InMg. IJuc.l. Chern. 1962, 24, 387.

4. Freeman, J.H.; Smith, M.L. J. Ino~g. IJuc.l. Chern. 1958, 7, 224.



COMPONENTS:
(1) Erbium chloride; ErCI3;

[10138-41-7]

(2) Alcohols

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

T~. 11 V~e&. Kon6. po Teo~. Ra6tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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solvent

ethanol;

2-methoxyethanol;

2-ethoxyethanol;

[64-17-5]

[109-86-4]

[110-80-5]

mass %

47.8

3.5

7.6

mol kg-l

3.347

0.133

0.301

nature of the
solid phase

ErC13·nC3H802

(n = 2-3)

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the authors, the anhydrous salt was
probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) Ethanol; C2H60; [64-17-5]

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Heiv. CIUm. Ada 1972, 55, 44-52.

Pitteloud, M.N.
The6e. Faculte des Sciences de l'universite
de Lausanne. 1971.

VARIABLES: PREPARED BY:

T/K - 298.2 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

mean solubilities/mol kg- l

a b

25 3.41 3.48

a
Initial salt is the adduct ErC13.4C2H50H. Equilibrated solid phase analyzed and
found to be ErC13.4.lC2H50H.

b
Solutions equilibrated with anhydrous ErC13' Equilibrated solid phases not analyzed,
but assumed by the compilers to be ErC13.4C2H50H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures were
equilibrated for at least 4 days. Prolonged
operations were performed in a dry box.
Erbium determined by titration with
(NH4)3H(EDTN using a small amount of urotro­
pine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct ErC13.4C2H50 confirmed by lH
NMR and X-ray diffraction

The reported solubilities are mean values
of 2-4 determinations.

SOURCE AND PURITY OF MATERIALS:
Er203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The salt
was dehydrated as in (3). The adduct
ErC13.4C2H60 prepared by dissolving the
hydrate in a small excess of o-ethylformate
followed by distillation and crystalliza­
tion from ethanol.

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR method.

REFERENCES:
1. Brunisholz, F.; Quinche, J.P.; Kalo, A.M.

Heiv. CIUm. Ada 1964, 47, 14.
2. Flatt, R. Chlmia 1952, 6, 62.
3. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nuct Chern. 1962, 24, 387 (see COMMENTS
at left). --

Reference (3) was incorrectly cited in the
source paper as: J. Ino~g. Nuct. Chern. 1958,
7, 224 (this is the reference to a paper by
J.H. Freeman and M.L. Smith which describes
the preparation of anhydrous salts by
treatment with thionyl chloride). Reference
(3) was corrected by the compilers.

ESTIMATED ERROR:
"'::C"'::O""MME'"'=N"'T"'S=-AN-:-:::D=-/'"O""R::-""CAD=D:':I:';;T:=I'""Oc:':N:"7AL::-"'DA7T"'A-:-:-------1 Soly: precis ion ± 0. 5% as in (1) (camp Hers) •

Temp: precision probably at least ± 0.05K
as in (1) (compilers).
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COMPONENTS:
(1) Erbium chloride; ErC13; [10138-41-7]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:
Sakharova, Yu.G; Ezhova, T.A.

Zh. Neo~g. Khim. 1976, 21, 551-4; RU6~.

J. InMg. Chern. (Engl. TJt.a.~.e..l 1976, 21,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

96.8 % a
solubility of ErC13·6HZO in C2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

b g/IOO g/IOO g/IOO
-Ie

t/oC g/IOO g g/IOO g g g g mol kg

20 37.86 37.57 38.19 37.99 37.90 1.599

30 37.38 37.68 37.61 37.47 37 .53 1.574

40 37.67 37.50 37.37 37.50 37.51 1.573

50 38.58 38.84 38.62 38.78 38.70 1.654

60 40.29 40.49 40.02 40.30 40.27 1.766

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points in
the table obtained after 3 hours of equi­
libration, and the remaining two data points
obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
ErC13.6H20 prepd by disso ving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12, P205 and NaOH. The
crystals analyzed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 163.8 ­
l65.0°C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by dis tn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:
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COMPONENTS:

(1) Erbium chloride; ErC13;
[10138-41-7 ]

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Helv. ChLm. Acta 1972, 55, 44-52.

(2) 2-Propanol; C3H80; [67-63-0]
Pitteloud, M.N.
The6e. Faculte des Sciences de l'Universite
de Lausanne. 1971.

VARIABLES: PREPARED BY:

T/K = 298.2 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

mean solubilities/mol kg-l

t/OC a b

25 0.84 0.83

a Initial salt is the adduct ErC13.3C3H70H. Equilibrated solid phase analyzed and
found to be ErC13.3.7C3H80.

b Solutions equilibrated with anhydrous ErC13. Equilibrated solid phases not analyzed,
but assumed by the compilers to be ErC13.3C3H70H.

AUXILIARY INFORMATION

Iso-propanol (fluka) was used as received.
purity and absence of water was confirmed
by NMR.

SOURCE AND PURITY OF MATERIALS:
Er203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The salt
was dehydrated as in (3). The adduct
ErC13.3C3H80 prepared by dissolving the
hydrate in a small excess of o-methyl­
formate followed by distillation and
trans-solvation of the methanol complex with
2-propanol.

Reference (3) was incorrectly cited in the
source paper as: J. InoJtg. NucL Chern. 1958'1-:-:====~ -1
7, 224 (this is the reference to a paper by REFERENCES:
J.H. Freeman and M.L. Smith which describes 1. Brunisholz, F.; Quinche, J.P.; Kala, A.M.
the preparation of anhydrous salts by treat- Helv. ChLm. Acta 1964, 47 14.
ment with thionyl chloride). Reference (3) 2. Flatt, R. ChimLa 1952, 6, 62.
was corrected by the compilers. 3. Taylor, M.D.; Carter, C.P. J. Ino~g.

Nuei. Chern. 1962, 24, 387 (see COMMENTS
at left.

The reported solubilities are mean values
of 2-4 determinations.

ESTIMATED ERROR:
-:C-:O:-:MME~N:::T:::S~AND=C1/-::0=R-AD";7.D;:':I;;T;;:;I:-;:O;';';N;-:A":"L""D::"A7:T::"A:-:------I Soly: precis ion ± 0.5% as in (1) (compilers)

Temp: precision probably at least ± 0.05K as
in (1) (compilers).

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Erbium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct ErC13.3C3H80 confirmed by lH
NMR and X-ray diffraction.



COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

Z. Chern. 1967, 7, 281.

PREPARED BY:

T. Mioduski

333

The solubility of ErC13 in 1,2-diethoxyethane at 25°C was reported to be

0.67 mass %

The corresponding molality calculated by the compiler is

0.0247 mol kg-1

The composition of the solid phase was given in terms of the Er:Cl:ether ratio as

1:2.93:1.86

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. The anhydrous
mixtures were equilibrated at 25°C for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Er was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

HIo-t

SOURCE AND PURITY OF MATERIALS:
Sources and purities of materials not
given. The anhydrous chloride was obtained
by the method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino4g. Nuct. Chern. 1962, 24, 387.
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COHPONENTS:

(1) Erbium chloride; ErC1 3 ; [10138-41-7]

(2) l,l'-Oxybis-propane (di-n-propyl ether);
C6H140; [111-43-3]

CRITICAL EVALUATION:

EVALUATOR:

Tomasz Mioduski

Institute of Nuclear Research
Warsaw, Poland

The solubility of erbium chloride in di-n-propyl ether at 298.2 K has been reported in
three publications by Kirmse et al. (1-3). In (1) the solubility was given as 0.1 mass %
(0.004 mol kg-I), and in (2,3) the solubility was given as 0.2 mass % (0.007 mol kg-I).
Reference (1) specifies the solid phase as ErC1 3 ·0.47C6H140.

Since we believe all the solubility data in (1) to contain a large systematic error, these
results must be rejected. This also means that the composition of the equilibrated solid
phase cannot be assumed to be correct.

The solubility of 0.007 mol kg- l at 298.2 K reported in (2,3) is designated as a
tentative solubility, and the precision of this value is probably 10 % at best.

REFERENCES

1. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J. W~4. He6te, Paed. In6t. Koethen,
1968, 1, 128.

2. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J.; Oe1sner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472.

3. Kirmse, E~ T4. 11 V4~. Kon6. po Teo4. Ra4tvo40V 1971, 200.
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Erbium Chloride

EVALUATOR:
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(1) Erbium chloride; ErC1 3 ; [10138-41-7]

(2) l-Ethoxybutane (ethyl n-butyl ether);

C6H140; [628-81-9]

CRITICAL EVALUATION:

Tomasz Hioduski

Institute of Nuclear Research
Warsaw, Poland

The solubility of erbium chloride in l-ethoxybutane at 298.2 K has been reported in three
publications by Kirmse et al. (1-3). In (1) the solubility was given as 0.3 mass %
(0.011 mol kg-I), and in (2,3) the solubility was given as 0.5 mass % (0.018 mol kg-I).
Reference (1) specifies the solid phase as ErC13·0.49C6H140.

Since we believe all the solubility data in (1) to contain a large systematic error,
these results must be rejected. This also means that the composition of the equilibrated
solid phase cannot be assumed to be correct.

-1The solubility of 0.018 mol kg at 298.2 K reported in (2,3) is designated as a
tent~ve solubility, and the precision of this value is probably 10 % at best.

REFERENCES

1. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J. W~~. He6te, Paed. I~t. Koethen,
1968,1,128.

2. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472.

3. Kirmse, E.M. TA. II V~~. Kon6. po TeoA. Ra6tvoAOV 1971, 200.
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COHPONENTS:

(1) Erbium chloride; ErCI 3 ; [10138-41-7]

(2) I-Methoxypentane (methyl n-amyl ether);

C6H140; [628-80-8]

CRITICAL EVALUATION:

EVALUATOR:

Tomasz Hioduski

Institute of Nuclear Research
Warsaw, Poland

The solubility of erbium chloride in l-methoxypentane at 298.2 K has been reported in
three publications by Kirmse et al. (1-3). In (1) the solubility was given as 30.8 mass %
(1.63 mol kg-I), and in (2,3) the solubility was given as 33.5 mass % (1.84 mol kg-I).
Reference (1) reports the solid phase to be ErCI 3 ·O.49C6H140.

Since descriptions of experimental techniques and purities of materials were not given,
it is not possible to determine the source of the differences in solubility values.
However we can probably conclude that the data in (1) should be rejected.

The solubility data reported in (1) are in all cases significantly different than those
subsequently reported by Kirmse (e.g. see the critical evaluations for ErCl3 in l-ethoxy­
butane and in di-n-propyl ether, and for YCl3 in l-methoxypentane). It is interesting to
also note that the solubility data reported in (3) are generally in agreement with those
data reported by Merbach et al. (4) (e.g. see the critical evaluation for the ErCl3 ­
C2HSOH system where the difference between Kirmse's result and Merbach's result is around
2 %). On this basis the data in (1) are rejected which also means that the composition
of the equilibrated solid phase cannot be assumed to be correct.

The solubility result of 1.84 mol kg- l at 298.2 K reported in (2,3) is designated as a
tent~ve value, and the precision of this value is probably around 2 %.

REFERENCES

1. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J. Wi6~. He6te, Paed. In4t. Koethen,
1968, 1, 128.

2. Kirmse, E.M.; Zwietasch, K.J.; Tirschmann, J.; Oelsner, L.; Niedergesaess, U.

Z. Chern. 1968, 8, 472.

3. Kirmse, E.M. T~. 11 V~~. Kon6. po Teo~. Ra6tvo~ov 1971, 200.

4. Merbach, A.; Pitteloud, M.N.; Jaccard, P. Helv. C~. Acta 1972, 55, 44.
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COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) Ethers

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.

W-i.6~. He6te, Pa.ed. Ilt6t. Koethen
1968,1, 128-30.

PREPARED BY:

T. Mioduski and M. Salomon

solubilitya

solvent

di-n-propyl ether;

l-ethoxybutane;

l-methoxypentane;

C6H140 ;

C6H140 ;

C6H140 ;

[111-43-3]

[628-81-9]

[628-80-8]

mass %

0.3c

30.8d

mol kg-l

0.004

0.011

1.627

~olalities calculated by the compilers.

cSolid phase is ErC13.0.37C6H140.

dSolid phase is ErC13.0.49C6H140.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Mixtures were agitated isothermally at 25°C
until equilibrium was reached. Er was
determined by comp1exometric titration using
Xyleno1 Orange indicator.

No other information available.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of materials not
specified. The anhydrous rare earth
chloride was prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. In01Lg. Nuc.l. Chern. 1962, 24, 387.



338

COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) Ethers

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M.
T~. II V4~. Kon6. po Teo~. Ra4tvo~ov.

1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon

solvent

l-ethoxy-2-methoxyethane;

di-n-propyl ether;

l-ethoxybutane;

l-methoxypentane;

1,4-dioxane;

CsH1202;

C6H1402 ;

C6H140;

C6H140 ;

C4H802 ;

[5137-45-1]

[111-43-3]

[628-81-9]

[628-80-8]

[123-91-1]

ErC13
a bsolubility ,

mass % mol kg-l

0.9 0.033

0.2 0.007

0.5 0.018

33.5 1.841

0.7 0.026

~olalities calculated by the compilers.

bNature of solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 2s"C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Er determined by complexometric titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~9. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:

Rossmanith, K.; Auer-Welsbach, C.

Monat&h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski
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The solubility of ErC13 in tetrahydrofuran at 20°C (room temperature) was reported
to be

0.786 g per 100 ml of solution

(0.0287 mol dm-3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with
agitation for 60 ~O hours at room tempera­
ture.
Erbium was determined by the oxalate
method, and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

The solid phase is ErC13.3.47C4H80.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. ErC13 was prepared by
conversion of the oxide by high temperature
reaction with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:
(1) Erbium chloride; ErC13 ;

[10138-41-7]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:
Korovin, S.S.; Galaktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. Neo~. Khim. 1975, 20, 908-14; RU6~. J.
Ino~. Chern. (Eng£.. TJt.a.~£..) 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutionsa,b

mass %

41.3

mol/kg slnc

1.43 530.0

mol dm-3c

1.94

mol kg-1 density/g cm-3

2.57 1.36

a Solid phase is ErC13 •

bMolality calculated by the compilers from the experimental solubility of 41.3 mass %.

CIt is implied that these data also correspond to the saturated solution. However the
molality calculated from these data is 2.35 mol kg-I. The compilers conclude that
these data probably do not correspond to saturated solutions.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis taken
and added to methanol and precipitated with
aq NH3. The pptd Er(OH)3 was washed re­
peatedly and heated to the oxide for gravi­
metric analysis. The solid phase was analy~

ed (no details given) for phosphorous and
only the anhydrous ErC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation be­
tween TBP and ErC13 in solution.

SOURCE AND PURITY OF MATERIALS:
Anhydrous ErC13 prepared by chlorination of
the oxide with CC14 vapor (1,2). Source
and purity of materials not given. Er was
analyzed gravimetrically, and Cl by
Volhard's method.

Tributylphosphate (TBP) was purified "by
the standard method." No additional
details given.

ESTIMATED ERROR:

No estimate possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~. Khim. 1964, 9, 1427.

2. Novikov, G.!.; Tolmacheva, V.D.
Zh. P4lk£.. Khim. 1965, 38, 1160.



COMPONENTS:
(1) Erbium chloride; ErC13;

[10138-41-7]

(2) Amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Erbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

T~. 11 V6e6. Kon6. po Teo~. Ra4tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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solvent

diethylamine;

2-propanamine;

b2-propen-l-amine;

l-butanamine;

2-butanamine;

di-2-butylaminp;

sec-C4Hl1N;

(sec-C4H9)2N;

ErC13 solubilitya

%
. 1

mass mol kg

[109-89-7] 0.1 0.004

[75-31-0] 26.9 1.34,

[107-11-9] 29.9 1.559

[109-73-9] 27.9 1.414

[13952-84-6] 18.6 0.835

[626-23-3] 1.0 0.037

~olalities calculated by the compilers.

bThe source paper specifies the solvent as C3H5NH2. Upon request, the author kindly
identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of the solid phases not specified.

HIQ-L*

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt
was probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nucl. Chern. 1962, 24, 387.



342 Erbium Chloride

COMPONENTS:
(1) Erbium chloride; ErC13 ; [10138-41-7]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K a 298 ± 3

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:

Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. Nea~g. Khim. 1977, 22, 1961-6; RU6~.

J. IMag. Chem. (Engl. TJtaM£.) 1977, 22,
955-8.

PREPARED BY:

T. Mioduski and M. Salomon

The solvent was purified as described in (1)

ESTIMATED ERROR: -3
Soly: precision ± 0.002 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3 K.

SOURCE AND PURITY OF MATERIALS:
ErC13.3C6H18N30P prepared by dissolving
the hydrate in the solvent and heating to
l40-l45°C for 5 m. The solvate was pptd
by addition of abs ether, washed 7 times
with ether, and dried over P205 in a stream
of dry nitrogen. Yield was about 90%.

Starting with the solvate ErC13.3C«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.098 mol dm-3

~able 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until equil
ibrium was reached. Aliquots were withdrawn
periodically and analyzed for the metal con-
ent. Rare earth concentration was deter­
~ined by complexometric titration, and by the
adiometric method using the isotope Tm-170
(~ a 169 d). Authors state that results
'For!both methods agreed. Although not clearl,
stated, it appears that equilibrium was
eached in several weeks to several months.

~olid phase samples washed three times with
penzene or ether and dried on a steam bath in
~n argon atmosphere. The solid phase was
bnalyzed and found to be ErC13.3C6H18N30P.

The solvate was analyzed for metal content by
complexometric titration, for chloride by the ~RE=F~E~RE=N-C-E-S-:-----------------1
Volhard method, and the solvent was obtained 1. Fomicheva, M.G.; Kessler, Yu.M.;
by difference. IR spectra confirmed the Zabusova, S.E.; Alpatova, N.M.
absence of water. Structural studies of the E£e~akhimiya 1975, 11, 163.
solvate were also carried out by X-ray
analysis.
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COMPONENTS:
(1) Erbium chloride; ErC13; [10138-41-7]

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

(Z) Tetrachlorostannate; SnC14;
[7646-78-8]

Zh. P~kl. Khim. 197Z, 45, 1176-8.

(3) Phosphorus oxychloride; POC13;
[lOOZ5-87-3]

VARIABLES:
SnC14 concentration

T/K = Z93 and 333

PREPARED BY:

T. Mioduski

solubility of ErZ03/mol Er -3adm

ZO°Cb ZO°Cc 60°Cd

O.OOZ ---- 0.0001
---- 0.004 0.005
0.006 0.006 0.005
0.008 (0 .007) 0.006 0.006
0.OZ4 0.007 0.007
0.OZ4 0.006 0.005
0.034 0.006 0.0055
---- ---- 0.011

---- ---- 0.011
---- ---- 0.011
---- 0.010 0.001
0.001 ---- ----

since the oxide is quantitatively converted to the

a
0.035
0.085
0.17
0.33
0.59
0.78
1.4

3.0
4.6
6.8
8.5

SnC14 concn

mol dm-3

a
1:Z50
1:100
1:50
1:Z5
1:15
1:10
1:5

1:1.5
1:1
4:1
pure SnC14

aThis is also the solubility of ErC13
chloride according to ErZ03 + 6POC13 = ZErC13 + 3PZ03C14

Assuming PZ03C14 to be soluble, the equilibrated solutions would then constitute a
four component mixture.

bpreheated at ZZO°C for Z hours. (lZO°C for the value in parenthesis).

cPreheated at 60°C (time not specified).

dNo pretreatment.

EXPERIMENTAL VALUES:

SnC14:POC13 ratio

(by volume)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Erz03 were placed in sealed ampoules, heat­
ed to lZO°C for Z hours to increase the rate
of solution, and then rotated in an air
thermostat at ZO°C for Z hours. Without
preheating, equilibrium was established
after ZOO hours. Preheating to lZO°C low­
ered the equilibration time at ZO°C to Z
hours.

SOURCE AND PURITY OF MATERIALS:
ErZ03 of "the first sort" was ignited at
950°C for Z hours.

"Pure" grade SnC14 and POC13 were dehy­
drated with PZ05 and distilled under vacuum.

Er was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.Z K (compiler)

The solubility of ErC13 in pure POC13 is
small, but in the presence of SnC14 the
solubility increases due to complexation:

REFERENCES:
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COMPONENTS:
(1) Erbium bromide; ErBr3;

[13536-73-7]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Erbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIL. II V.6e6. KOrt6. po TeoIL. Rcu,tvOILov
1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of ErBr3 in 1,2-diethoxyethane at 25°C was reported as

1.25 mass %

The corresponding molality calculated by the compiler is

0.0311 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. !rtOILg. Nucl. Chern. 1962, 24, 387.



COMPONENTS:
(1) Erbium bromide; ErBr3;

[13536-73-7]

(2) Tetrahydrofuran; C4HaO;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIHENTAL VALUES:

Erbium Bromide

ORIGINAL MEASUREHENTS:
Rossmanith, K.

Monathh. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

345

The solubility of ErBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.41 g per 100 ml of solution

(0.0101 mol dm-3 , compiler).

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-aO hours at room temperature.

Erbium determined by the oxalate method and
by titration with EDTA using Xylenol Orange
indicator. The solvent was determined by
difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

The solid phase is ErBr3.3.5C4HaO.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. ErBr3 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Br followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
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COMPONENTS:

(1) Erbium bromide; ErBr3;
[13536-73-7]

(2) 1,4-Dioxane; C4H802;
[123-91-1]

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

Erbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11 V~e6. Konn. po Teo~.

Rahtvo~ov. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of ErBr3 in p-dioxane at about 25°C was given as

0.6 mass %

The corresponding molality calculated by the compiler is

0.015 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within
experimental error limits.

Er was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~. Nuct. Chern. 1962, 24, 387.



COMPONENTS:

(1) Erbium bromide; ErBr3;
[13536-73-7]

(2) Alkyl amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Erbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TJl. 11 V,6U. Kon6. pO TeM. RiU.tVOMV

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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solubilitya

solvent % mol -1
mass kg

l-propanamine; n-C3H9N; [107-10-8] 24.5 0.797

2-propanamine; iso-C3H9N; [75-31-0] 38.9 1.564

l-butanamine; n-C4Hn N; [109-73-9] 21.4 0.669

2-butanamine; sec-C4Hn N; [13952-84-6] 37.0 1.443

di-2-butylamine; (sec-C4H9)2NH ; [626-23-3] 0.8 0.020

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:
Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoJlg. Nuct. Chern. 1962, 24, 387.



348 Thulium Chloride

COMPONENTS:

(1) Thulium chloride; TmC13 ; [13537-18-3]

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

ORIGINAL MEASUREMENTS:

Sakharova, Yu.G.; Ezhova, T.A.

Zh. Neo~g. Khim. 1976, 27, 551-4; RU6~.

J. InMg. Chern. IEngL TIU1~l.) 1976, 27,
296-8.

PREPARED 'BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:
solubility

sample 1

trC g/lOO bg

20 42.09

30 41.06

40 41. 70

50 41.17

60 47.08

of TmClr 6H20 in 96.8% C2H5OHa

sample 2 sample 3 sample 4 mean solubilities

g/lOO g g/lOO g g/lOO g g/lOO g mol kg-lc

42.20 42.26 41.91 42.11 1.897

41.16 41.12 41.14 41.11 1.821

41. 73 42.09 41.83 41.83 1.876

44.21 44.44 44.50 44.33 2.077

47.26 47.46 47.35 47.29 2.340

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of
equilibration, and the remaining two data
points obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
TmC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The
crystals analyzed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 162.4 ­
l63.5°C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by distn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:
(1) Thulium chloride; TmC13;

[13537-18-3]

(2) 2-Methoxyethanol; C3H802 ;
[109-86-4]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

Tit. II V~e.6. Ko/t6. po Teolt. Ra..stvoltov
1971, 200-6.

PREPARED BY:

T. Mioduski
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The solubility of TmC13 in l,2-dimethoxyethane at 25°C was reported as

6.3 mass %

The corresponding molality calculated by the compiler is

0.244 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of
the author which are compiled throughout
volume.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was

this probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. I/toltg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Thulium chloride; TmC13;

[13537-18-3]

(2) Diethyl ether; C4HlOO;
[60-29-7]

VARIABLES:

T/K = 293

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:
Dzhuraev, Kh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

Vakl. Akad. Nauk Tadzh. SSR 1976, 79, 32-4

PREPARED BY:

T. Mioduski

The solubility of TmC13 in diethyl ether at 20°C was reported as

0.053 mass %

The corresponding molality calculated by the compiler is

-3 -11.94 x 10 mol kg

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method employed. Equilibrium was
attained within 24 h, and it was verified
by constancy in the Tm concentration. The
saturated solution and the equilibrated
solid phase were analyzed. Tm determined
by complexometric titration using urotropine
buffer and methyl-thymol blue indicator.
Chloride determined by titration with AgN03'
The solid phase corresponded to TmC13.Et20
(the etherate was dried under vaccum at 40°C
prior to analysis).

SOURCE AND PURITY OF MATERIALS:

Anhydrous TmC13 prepared by the ethanol
solvate method (no details given).

Ethyl ether was dried with Na and
distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Thulium chloride; TmCI3;

[13S37-18-3]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

TIK c 298

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

Z. Chern. 1967, 7, 281.

PREPARED BY:
T. Mioduski
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The solubility of TmCl3 in 1,2-diethoxyethane at 2SoC was reported to be

0.88 mass %

The corresponding molality calculated by the compiler is

-1
0.0323 mol kg

The composition of the solid phase was given in terms of the Eu:CI:ether ratio as

1:2.97:2.00

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. The anhydrous
mixtures were equilibrated at 2SoC for
several days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20S'

Tm was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

SOURCE AND PURITY OF MATERIALS:

Sources and purities of materials not given.
The anhydrous chloride was obtained by the
method of Taylor and Carter (1).

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HSI with
the monoethylether of ethylene glycol.

ESTIMATED ERROR:

No estimates possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Thulium chloride; TmC13;

[13537-18-3]

(2) Tributy1phosphate; C12H2704P;
[126-73-8]

VARIABLES:

T/K - 298

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL HEASUREMENTS:
Korovin, S.S.; Ga1aktionova, O.V.;
Lebedeva, E.N.; Voronskaya, G.N.

Zh. Neo~g. Khim. 1975, 20, 908-14; RUh~.

J. InMg. Chern. (Engl. TJta.~l.) 1975, 20,
508-11.

PREPARED BY:

T. Mioduski and M. Salomon

Composition of saturated solutions

mass i.

41.4

mol/kg sln

1.49

-3g dm

580.2

mol dm-3

2.03

mol kg- l
(compilers)

2.57

density/g cm-3

1.40

The solid phase is TmC13

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE:
Saturated solutions prepared isothermally
with magnetic stirring. Equilibrium was
attained after 25-30 d. The solution was
centrifuged and an aliquot for analysis
taken and added to methanol and precipita­
ted with aq NH3. The pptd Tm(OH)3 was wash­
ed repeatedly and heated to the oxide for
gravimetric analysis. The solid phase was
analyzed (no details given) for phosphorous,
and only the anhydrous TmC13 was found.

All operations were performed in a dry box
through which a stream of argon was passed.

The major objective of this work was to
establish the nature of complexation
between TBP and TmC13 in solution.

SOURCE AND PURITY OF MATERIALS:
Anhydrous TmC13 prepared by chlorination of
the oxide with CC14 vapor (1,2). Source and
purity of materials not given. Tm was
analyzed gravimetrically, and C1 by
Vo1hard's method.

Tributy1phosphate (TBP) was purified "by
the standard method." No additional
details given.

ESTIMATED ERROR:

No estimate possible.

REFERENCES:
1. Korshunov, B.G.; Drobot, D.V.;

Bukhtiyarov, V.V.; Shevtsova, Z.N.
Zh. Neo~g. Khim. 1964, 9, 1427.

2. Novikov, G.l.; To1macheva, V.D.
Zh. P4iki. Khim. 1965, 38, 1160.



COMPONENTS:

(1) Thulium chloride; TmCI3;
[13537-18-3]

(2) Arnines

VARIABLES:

TIK c 298

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

Tit. II v~u. /(0116. po Te.M. RlUtvOltOv
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

solubilitya

353

solvent

2-propanamine;

b2-propen-I-amine;

[75-31-0]

[107-11-9]

mass %

13.7

29.0

mol kg-I

0.577

1.484

~oIaiities calculated by the compilers.

bThe original paper simply specifies the solvent as C3H5NH2, and upon request, the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
~xperimental details not given, but were
probably similar to previous works of the
~uthor which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Il1oltg. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Thulium chloride; TmC13;
[13537-18-3)

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9)

VARIABLES:

Room temperature: T/K = 298 ± 3

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. Neo~. Khim. 1977, 22, 1761-6; R~~.
J. l~o~g. Chern. (E~gf. T4a~f.J 1977, 22,
955-8.

PREPARED BY:

T. Mioduski and M. Salomon

Starting with the solvate TmC13.3«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

-30.0935 mol dm

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until
equilibrium was reached. Aliquots were with­
drawn periodically and analyzed for the metal
content. Rare earth concentration was deter­
mined by complexometric titration, and by
the radiometric method using the isotope
Tm 170 (t~ = 169 d). Authors state that
results for both methods agreed. Although
not clearly stated, it appears that equili­
brium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steaM bath in
an argon atmosphere. The solid phase WgS

analyzed and found to be TmCl:.1C6HJ~N10P.

The sol ate was analyzed for metal ~ontent

by ~omplexometric titration, for chloride ~y

the Vol hard meth.)c', and the solvent was ob­
tained by difference. IR spectra confirmed
the absence of water. Structural studies of
the solvate were also carried out by X-ray
analysis.

SOURCE AND PURITY OF MATERIALS:
Anhydrous TmC13' prepared by modification of
Taylor and Carter's method (1) by subliming
NH4Cl from a mixture of TmC13 with 6 moles
of NH4Cl in a stream of inert gas at 200­
400°C. The product contained less than 3%
of TmOCl.

The solvent was purified as in (2).

ESTIMATED ERROR:
Soly: precision ± 0.001 mol dm-3 at a 95%

level of confidence (authors).

Temp: precision ± 3K.

REFERENCES:
1. Taylor, M.D.; Carter, C.P. J. l~o~g.

Nuet. Chern. 1962, 24, 387.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S.E.; Alpatova, N.M.
Efe/U:JtokhUn-iya 1975, 77, 163.



COMPONENTS:
(1) Thulium chloride; TmC13;

[13537-18-3]

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:
T/K = 293

Concentration of SnC14

EXPERIMENTAL VALUES:

Thulium Chloride

ORIGINAL MEASUREMENTS:

Lyubimov, E.I.; Batyaev, I.M.

Zh. P~kl. Khim. 1972, 45, 1176-8.

PREPARED BY:
T. Mioduski

355

SnC14:POC13 ratio

(by volume)

1:100
1:50
1:25
1:15
1:10

SnC14 concentration
-3mol dm

0.085
0.17
0.33
0.59
0.78

a bTm203 solubility ,
-3moles Tm dm

0.8
0.8 (0.6)
1.2
1.3
2.1

aThis is also the solubility of TmC13 in the SnC14-POC13 mixtures because the oxide is
quantitatively converted to the chloride according to

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14' TmC13' P203C14 and POC13 (the compiler assumes P203C14 is
soluble).

bMixtures preheated to 220°C for 2 hours prior to equilibration at 20°C (value in
parenthesis indicates preheating at 120°C.)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Tm203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solution,
and then rotated in an air thermostat at 20°C
for 2-200 hours. Without preheating, equil­
ibrium was established after 200 hours. Pre­
heating to 220°C lowered the equilibration
time at 20° to 2 hours.

Tm was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Tm203 of "the first sort" was heated at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehy­
drated with P205 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2K (compiler).

REFERENCES:
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COMPONENTS:
(1) Thulium bromide; TmBr3;

[14456-51-0]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Thulium Bromide

ORIGINAL HEASUREHENTS:
Rossmanith, K.

Mo~h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

Thulium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

The solubility of TmBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.41 g per 100 ml of solution

(0.0100 mol dm-3, compiler).

AUXILIARY INFORMATION

HETHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method employed. The solution Sources and purities of initial materials
was equilibrated in an extractor with agita- not specified. TmBr3 was prepared by con-
tion for 60-S0 hours at room temperature. version of the oxide by high temperature

reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4.
Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Ytterbium fluoride; YbF3;

[13760-80-0]

(2) Dimethylsulfoxide; C2H60S ;
[67-68-5]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Ytterbium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~. He6te, Paed. In6t. Koethen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

357

The solubility of YbF3 in (CH3)2S0 at room temperature was given as'
0.04 mass %.

The corresponding molality calculated by the compiler is

-10.0017 mol kg

The solid phase was dried in a desiccator over P40l0 and the Yb:F ratio found to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of YbF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solutior
were removed by decanting or by centrifuging,
and the solution evaporated to dryness. The
residue was heated with about 10 cm3 of 10%
KOH solution for 1-2 h to obtain solid
Yb(OH)3 and a basic F- solution. The pre­
cipitate was washed, dissolved in aq HCl,
and Yb determined several times by complexo­
metric titration with potentiometric end­
point detection (1). The fluoride content
in the filtrate was determined photometrical
ly using Al-Eriochrome cyanine color lake
indicator (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Yb203 (source and purity not specified) was
dissolved in HCl and the fluoride precipi­
tated by addition of aq HF. The solid pro­
duced was YbF3.O.5H20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: nothing specified.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemla Analityczna 1975, 20, 33.
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COMPONENTS:
(1) Ytterbium fluoride; YbF3;

[13760-80-0]

(2) Pyridine; CsHsN; [110-86-1]

VARIABLES:

Room Temperature

EXPERIMENTAL VALUES:

Ytterbium Fluoride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

W~~. He6~e, Paed. rn6~. Ko~hen
1978, 2, 85-90.

PREPARED BY:

T. Mioduski

The solubility of YbF3 in pyridine at room temperature was given as

0.03 mass %

The corresponding molality calculated by the compiler is

1.3 x 10-3 mol kg-l

The solid phase was dried in a desiccator over P40l0 and the Yb:F ratio determined to be
almost 1:3.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. About 100 mg of YbF3 was
added to 10-20 cm3 of solvent, and the mix­
ture mechanically agitated at room tempera­
ture for 100 h. 5-10 g of saturated solu­
tion were removed by decanting or by centri­
fuging, and the solution evaporated to dry­
ness. The residue was heated with about
10 cm3 of 10% KOH solution for 1-2 h to ob­
tain solid Yb(OH)3 and a basic r- solution.
The precipitate was washed, dissolved in aq
HCl, and Yb determined several times by
complexometric titration with potentiometric
end-point detection (1). The fluoride con­
tent in the filtrate was determined photo­
metrically using Al-Eriochrome cyanine
color lake indicator (2).

The reported solubility is a mean of
"numerous parallel determinations," or "at
least two parallel determinations."

SOURCE AND PURITY OF MATERIALS:
Yb203 (source and purity not specified) was
dissolved in HCl and the fluoride precipita­
ted by addition of aq HF. The solid pro­
duced was YbF3.0.sH20 and was dehydrated
by washing with acetone followed by drying
at 310°C for 120 hours.

The solvent was dried and purified by
"standard methods."

ESTIMATED ERROR:
Soly: results with relative errors exceed­

ing 50% were rejected.

Temp: unknown.

REFERENCES:
1. Schilbach, U.; Kirmse, E.M.

Z. Chern. 1974, 14, 484.

2. Schilbach, U.; Hetze, I.; Kirmse, E.M.
Chemia Anatityczna 1975, 20, 33.



Ytterbium Chloride 359

COMPONENTS:
(1) Ytterbium chloride; YbC13;

[10361-91-8]

(2) Methanol; CH40; [67-56-1]

VARIABLES:

T/K = 298.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Hel.v. CfUm. Ae.-ta. 1972, 55, 44-52.

Pitteloud, M.N.
The4e. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya

t/oC mol kg-l

25 4.90

aInitial salt is the adduct YbC13.4CH30H. Equilibrated solid phase analyzed and
found to be YbC13.3.8CH30H.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated nor at least 4 days. Pro­
longed operations were performed in a dry
box. Ytterbium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN03 solution. Composition
of the adduct YbC13.4CH30H confirmed by lH
NMR and X-ray diffraction.

The reported solubilities are mean values
of 2-4 determinations.

SOURCE AND PURITY OF MATERIALS:
Yb203 of at least 99.9% purity dissolved in
HCl to produce the hexahydate. The adduct
YbC13 .4CH30H prepared by dissolving the
hydrate in a small excess of o-methyl­
formate followed by distillation and
crystallization from methanol.

Methanol was purified and dried by the
Vogel method.

ESTIMATED ERROR:
Soly: precision ±9.5% as in (1) (compilers).

Temp: precision probably at least ± 0.05 K
as in (1) (compilers).

REFERENCES:
1. Brunisholz, F.; Quinch, J.P.; Kalo, A.M.

Hel.v. CfUm. Acta 1964, 47, 14.
2. Flatt, R. Chlmia 1952, 6, 62.
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COMPONENTS:
(1) Ytterbium chloride; YbC1 3;

[10361-91-8]

(2) Ethanol; C2H60; [64-l7-S]

VARIABLES:

TIK = 298.2

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Merbach 1 ~.; Pitteloud, M.N.; Jaccard, P.
Heiv. CIWn. Ada 1972, 55, 44-S2.

Pitteloud, M.N.
Thehe. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya

2S 4.26

aInitial salt is the adduct YbC13.3C2HSOH. Equilibrated solid phase analyzed and found
to be YbC13.3.6C2HSOH.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro­
longed operations were performed in a dry
box. Ytterbium determined by titration with
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN0 3 solution. Composition
~f the adduct YbC13.3C2HSO confirmed by lH
NMR and X-ray diffraction.

The reported solubilities are mean values of
2-4 determinations.

SOURCE AND PURITY OF MATERIALS:
Yb203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The adduct
YbC13.3C2H60 prepared by dissolVing the
hydrate in a small excess of o-ethylformate
followed by distillation and crystalliza­
tion from ethanol.

Ethanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR method.

ESTIMATED ERROR:
50ly: precision ±O.S% as in (1) (compilers).

Temp: precision probably at least ±O.OSK as
in (1) (compilers).

REFERENCES:
1. Brunisholz, F.; Quinche, J.P.; Kalo, A.M.

Heiv. ChLm. Ada 1964, 47, 14.
2. Flatt, R. C~ 19S2, 6, 62.



COMPONENTS:
(1) Ytterbium chloride; YbC13 ;

(2) Ethanol; C2H60; [64-17-5)

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

VARIABLES:

Temperature

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
[10361-91-8) Sakharova, Yu.G.; Ezhova, T.A.

Zh. Neo~. Khlm. 1976, 27, 551-4; RU6~.

J. Inoltg. Chern. (Engl. TItaMl.) 1976, 27,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

361

EXPERIMENTAL VALUES:

solubility of YbC13·6H2O in 96.8 % C2H5OHa

sample 1 sample 2 sample 3 sample 4 mean solubilities

t/oC g/IOO gb g/IOO g g/IOO g/IOO g/IOO -Icg g g mol kg

20 47.38 47.30 47.45 47.35 47.37 2.323

30 47.70 47.65 47.74 47.76 47.71 2.355

40 49.54 49.65 49.59 49.63 49.60 2.540

50 51.95 52.10 51.90 51.85 51.95 2.790

60 58.20 58.35 58.29 58.40 58.31 3.610

aIt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points
in the table obtained after 3 hours of
equilibration, and the remaining two data
points obtained after 4 h of eqUilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20°C,
40°C and 60°C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
YbC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The
crystals analyzed for the metal by titrn
with Trilon B, and for CI by the Volhard
method. The hexahydrate melted at 153.0 ­
l55.2°C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by dis tn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9 % (compilers).

Temp: nothing specified.

REFERENCES:



362 Ytterbium Chloride

COMPONENTS:
(1) Ytterbium chloride; YbC13;

[1036l-9l-S]

(2) 2-Propanol; C3HSO; [67-63-0]

VARIABLES:

T/K = 29S.2

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Merbach, A.; Pitteloud, M.N.; Jaccard, P.
Hetv. Chbn. Ada 1972, 55, 44-52.

Pitteloud, M.N.
Th~~. Faculte des Sciences de l'Universite
de Lausanne. 1971.

PREPARED BY:

T. Mioduski and M. Salomon

mean solubilitya

25 3.6

alnitial salt is the adduct YbC13.3C3H70H. Equilibrated solid phase analyzed and found
to be YbC13.nC3H70H where n = 3.5 to 3.6.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method as in (1,2). Mixtures
were equilibrated for at least 4 days. Pro
longed operations were performed in a dry
box. Ytterbium determined by titration witt
(NH4)3H(EDTA) using a small amount of uro­
tropine buffer and Xylenol Orange indicator.
Chloride was determined by potentiometric
titration with AgN0 3 solution. Composition
of the adduct YbC13.3C3HSO confirmed by lH
NMR and X-ray diffraction.

The reported solubilities are mean values
of 2-4 determinations.

SOURCE AND PURITY OF MATERIALS:
Yb203 of at least 99.9% purity dissolved in
HCl to produce the hexahydrate. The adduct
YbC13.3C3HSO prepared by dissolving the
hydrate in a small excess of o-methlformate
followed by distillation and trans-solvation
of the methanol complex with 2-propanol.

Iso-propanol (Fluka) was used as received.
Purity and absence of water was confirmed
by NMR.

~~'W1AW~!~Rf!d .±O.5% as in (1) (compilers).

Temp: precision probably at least ±a.05K as
in (1) (compilers).

REFERENCES:
1. Brunisholz, F.; Quinche, J.P.; Kalo, A.M.

Hetv. Chbn. Ada 1964, 47, 14.
2. Flatt, R. Chlmia 1952, 6, 62.



COMPONENTS:

(1) Ytterbium chloride; YbCI3;
[10361-91-8]

(2) Alkoxy-ethanols

VARIABLES:

T/K .. 298

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. 11 V¢e6. Konn. po Teo~. Ra6tvo~ov

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

363

solvent

YbCl3 solubilitya

mass % mol kg-l nature of the
solid phase

2-methoxyethanol;

2-ethoxyethanol;

[109-86-4]

[110-80-5]

8.6

9.1

0.337

0.358

YbCI3·nC3H802

(n .. 2-3)

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:

Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

SOURCE AND PURITY OF MATERIALS:

Nothing specified, but based on previous
work by the authors, the anhydrous salt
was probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InMg. Nuet. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Ytterbium chloride; YbC13;

[10361-91-8]

(2) Diethy1 ether; C4H100;
[60-29-7]

VARIABLES:

T/K • 293

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Dzhuraev, Kh. Sh.; Mirsaidov, U.;
Kurbanbekov, A.; Rakhimova, A.

Vokl. Akad. Nauk Tadzh. SSR 1976, 19, 32-4.

PREPARED BY:

T. Mioduski

Ethyl ether was dried with Na and
distilled from LiAlH4 before use.

The solubility of YbCl3 in diethy1 ether at 20·C was reported to be

0.085 mass %

The corresponding molality calculated by the compiler is

3.04 x 10-3 mol kg- l

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method employed. Equilibrium was Anhydrous YbC13 prepared by the ethanol
attained within 24 h and was verified by solvate method (no details given).
constancy in the YbCl3 concentration. The
saturated solution and the equilibrated
solid phase were analyzed. Yb determined
by complexometric titration in presence of
urotropine buffer and methyl-thymol indica-
tor. Chloride determined by titration
with AgN03' The solid phase corresponded to
YbC13,C4H100 (the etherate was dried under
vacuum at 40·C prior to analysis).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



COMPONENTS:
(1) Ytterbium chloride; YbC13;

[10361-91-8]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.

Z. Chem. 1967,7, 281.

PREPARED BY:
T. Mioduski

365

The solubility of YbC13 in 1,2-diethoxyethane at 25°C was reported to be

1.15 mass %

The correspondtng molality calculated by the compiler is

0.0416 mol kg-l

The composition of the solid phase was given in terms of the Yb:Cl:ether ratio as

1:3.03:0.94

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. The anhydrous mix­
tures were equilibrated at 25°C for several
days with frequent shaking.

The solid phase was dried in a vacuum
desiccator over P20s.

Yb was determined by complexometric titra­
tion using Xylenol Orange indicator.
Chloride was determined by the Volhard
titration method.

MlQ-M

SOURCE AND PURITY OF MATERIALS:
Sources and purities of materials were
not given. The anhydrous chloride was ob­
tained by the method of Taylor and Carter
(1) •

The solvent was prepared by the Williamson
synthesis: i.e. by reaction of C2HsI with
the monoethyleter of ethylene glycol.

ESTIMATED ERROR:

No estimate possible.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. Ino~g. Nuct. Chem. 1962, 24, 387.



366 Ytterbium Chloride

COMPONENTS:

(1) Ytterbium chloride; YbC1 3 ; [10361-91-8]

(2) l-Methoxyhexane; C7H160; [4747-07-3]

VARIABLES:

Room temperature; T/K a 293 - 298

EXPERIMENTAL VALUES:

ORIGINAL MEASUREMENTS:
Baganz, E.
St~exame~belt. Koethen Paedag.
Institut. 1970.

Original data cited by

Kirmse, E.M.; Dressler, H.
Z. Chern. 1975, 15, 239-40.

PREPARED BY:

T. Mioduski

oThe solubility of YbC1 3 in l-methoxyhexane at 20-25 C was reported as

18.3 mass %.

The corresponding molality calculated by the compiler is

0.802 mol kg-I.

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

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

The solute-solvent mixtures were isothermally Nothing specified.
agitated until equilibrium was attained.

The anhydrous reagents were handled in a
dry box containing P40 10 •

Ytterbium was determined by complexometric
titration using Xylenol Orange indicator.

The reported solubility is a mean value
based on four determinations.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



Ytterbium Chloride 367

COMPONENTS:
(1) Ytterbium chloride; YbC13;

[10361-91-8]

(2) Ethers

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergeases, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. Tit.. II V.6e.6. Kon6. po Te.M.
Ra.6~vOlt.ov. 1971, 200-6.

VARIABLES: PREPARED BY:

Room temperature: T/K around 298 T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

0.053

0.568

2.756

0.488

0.029

solubilitya,b

mol kg-lmass %

[5137-45-1] 1. 45

[111-43-3] 13.7

[628-81-9] 12.0

[628-80-8] 43.5

[123-91-1] 0.8

C6H140 ;

C4H802;

l-ethoxy-2-methoxyethane;

solvent

di-n-propyl ether;

l-ethoxybutane;

l-methoxypentane;

l,4-dioxane;

~olalities calculated by the compilers.

bNature of the solid phases not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

Yb was determined by complexometric
titration.

No other details given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InoJtg. NucL Chern. 1962, 24, 387.

IlIo-n
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COMPONENTS:
(1) Ytterbium chloride; YbCI3;

810361-91-8]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: T/K about 293

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Rossmanith, K.; Auer-Welsbach, C.

Mon~h. Chern. 1965, 96, 602-5.

PREPARED BY:

T. Mioduski

The solubility of YbCl3 in tetrahydrofuran at 20·C (room temperature) was reported to be

1.98 g per 100 ml of solution

(0.0709 mol dm- 3 , compiler).

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with
agitation for 60-80 hours at room tempera­
ture.

Ytterbium was determined by the oxalate
method, and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. YbCl3 was prepared by
conversion of the oxide by high temperature
conversion with an excess of NH4Cl followed
by heating the product in a stream of dry
nitrogen, and then in vacuum to remove
unreacted NH4Cl.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:
Nothing specified.

REFERENCES:



COMPONENTS:
(1) Ytterbium chloride; YbC13;

[10361-91-8]

(2) Amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

T~. 11 v~~. Konn. po Teo~. Ra4~vo~oV

1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon
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YbC13 solubilitya

solvent % mol -1mass kg

ethanamine; C2H7N; [75-04-7] 37.8 2.175

diethylamine; (C2H5)2NH ; [109-89-7] 2.0 0.073

l-propanamine; C3H9N; [107-10-8] 35.5 1.970

2-propanamine; iso-C3H9N; [75-31-0] 8.1 0.315

2-propen-l-amine;b C3H7N; [107-11-9] 34.2 1.860

l-butanamine; n-C4H11N; [109-73-9] 38.7 2.260

2-butanamine; iso-C4H11N; [13952-84-6] 20.2 0.906

di-2-butylamine; (sec-C4H9)2NH ; [626-23-3] 3.9 0.145

~olalities calculated by the compilers.

bThe original paper simply specifies the solvent as C3H5NH2' and upon request, the
author kindly identified the solvent as allylamine.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~. Nuct. Chern. 1962, 24, 387.
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COMPONENTS:

(1) Ytterbium chloride; YbC13;
[10361-91-8]

(2) Hexamethylphosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: T/K a 298 ± 3

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.;
Konovalova, N.A.; Zhilina, T.A.

Zh. NeOJLg. KfWn. 1977,22, 1961-6;RU6l>.
J. Inoltg. Chem. IEngl. TlUll1.l>l.l 1977,22,
955-8.

PREPARED BY:

T. Mioduski and M. Salomon

Temp: precision ± 3 K.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S.E.; Alpatova, N.M.
Ete~o~himiya 1975, 11, 163.

ESTIMATED ERROR:
Soly: precision ± 0.01 mol dm-3 at a 95%

level of confidence (authors).

Starting with the solvate YBC13.3C«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.085 mol dm-3

aTable 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE: SOURCE AND PURITY OF MATERIALS:
Isothermal method. Salt and solvent were Anhydrous YbC13 prepared by modification of
placed in a test-tube in a dry box, and the Taylor & Carter's method (1) by subliming
tube agitated at room temperature until equil NH4Cl from a mixture of YbC13 with 6 moles
ibrium was reached. Aliquots were withdrawn of NH4Cl in a stream of inert gas at
periodically and analyzed for the metal con- 200-400°C. The product contained less than
tent. Rare earth concentration was deter- 3% of YbOCl.
mined by complexometric titration, and by the
radiometric method using the isotope Tm-170 The solvent was purified as in (2).
(t~ a 169 d). Authors state that results
for both methods agreed. Although not clear-
ly stated, it appears that equilibrium was
reached in several weeks to several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath
in an argon atmosphere. The solid phase was
analyzed and found to be YbC13.3C6H18N30P.
The solvate was analyzed for metal content byl- -1
complexometric titration, for chloride by the REFERENCES:
Volhard method, and the solvent was obtained 1. Taylor, M.D.; Carter, C.P.
by difference. IR spectra confirmed the J. Inoltg. Nuct. Chem. 1962, 24, 387.
absence of water. Structural studies of the
solvate were also carried out by X-ray
analysis.



COMPONENTS:
(1) Ytterbium chloride; YbC13 ;

[10361-91-8]

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:

T/K = 293
Concentration of SnC14

EXPERIMENTAL VALUES:

Ytterbium Chloride

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

Zh. P4ikl. Kh1m. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

371

SnC14 :POC1 3 ratio

(by volume)

1:100
1:50
1:25
1:15
1:10

SnC14 concentration
-3mol dm

0.085
0.17
0.33
0.59
0.78

a bYb203 solubility ,

moles Yb dm-3

0.4
0.5 (0.1)
0.6
0.5
0.6

aSolutions preheated to 220°C. Value in parenthesis corresponds to preheating at 120°C.

bThis is also the solubility of YbC13 in the SnC14-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

Yb203 + 6POC13 c 2YbC13 + 3P203C14

Thus the equilibrated solutions should actually be considered to be a four component
system containing SnC14, YbC13, P203C14 and POC13 (the compiler assumes P203C14 is
soluble) •

Authors state that the solubility of YbC13 is enhanced by complex formation according to

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
Yb203 were placed in sealed ampoules, heated
to 20-250°C to increase the rate of solution,
and then rotated in an air thermostat at 20°C
for 2-200 hours. Without preheating, equili­
brium was established after 200 hours. Pre­
heating to 120°C lowered the equilibration
time at 20°C to 2 hours.

Yb was determined by colorimetric analysis,
and in some cases by the oxalate method.
The reported solubilities are mean values
based on 3-5 parallel determinations.

SOURCE AND PURITY OF MATERIALS:
Yb203 of "the first sort" was ignited at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehydrated
with P205 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± 0.2 K
(~n~n~'o,,)

REFERENCES:



372

COMPONENTS:

(1) Ytterbium bromide; YbBr3;
[13759-89-2]

(2) 1,2-Diethoxyethane; C6H1402;
[629-14-1]

VARIABLES:

T/K ~ 298

EXPERIMENTAL VALUES:

Ytterbium Bromide

ORIGINAL MEASUREMENTS:

Kirmse, E.M.

T~. 11 V4e6. Ko~6. po Teo~. Ra4tvo~ov
1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of YbBr3 in 1,2-dimethoxyethane at 25°C was reported as

0.9 mass %.

The corresponding molality calculated by the compiler is

0.022 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phase not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author the anhydrous salt
was probably prepared by the method of
Taylor and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:
1. Taylor, M.D. Carter, C.P.

J. I~O~9. Nuet. Chern. 1962, 24, 387.



COMPONENTS:
(1) Ytterbium bromide; YbBr3;

[13759-89-2]

(2) Tetrahydrofuran; C4H80;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Ytterbium Bromide

ORIGINAL MEASUREMENTS:
Rossmanittt, K.

Monathh. Chem. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski
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The solubility of YbBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.25 g per 100 ml of solution

or

6.05 x 10-3 mol dm-3

AUXILIARY INFORMATION

(compiler)

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with agita­
tion for 60-80 hours at room temperature.

Ytterbium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. YbBr3 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing speCified.

REFERENCES:
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COMPONENTS:
(1) Ytterbium bromide; YbBr3;

[13759-89-2]

(2) 1,4-Dioxane; C4H802;
[123-81-1]

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

Ytterbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oelsner, L.; Niedergesaess. U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11. V~~ Konn. po Teo~.

RcutvoMV. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of YbBr3 in p-dioxane at around 25°C was given as

1. 7 mass %

The corresponding molality calculated by the compiler is

0.042 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Yb was determined by complexometric
titration.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. InMg. Nuc..t. Chern. 1962, 24, 387.



COMPONENTS:
(1) Ytterbium bromide; YbBr3;

[13759-89-2]

(2) Alkyl amines

VARIABLES:

TIK = 298

EXPERIMENTAL VALUES:

Ytterbium Bromide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIL. 11 V.6e6. K0I16. po TeOlL. Ra...stvOILov
1971, 200-6.

PREPARED BY:
T. Mioduski and M. Salomon
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solvent

1-propanamine;

2-propanamine;

1-butanamine;

2-but anamine;

di-2-butylamine;

n-C4Hn N;

sec-C4Hn N;

YbBr3 solubilitya

% -1mass mol kg

[107-10-8] 34.5 1.276

[75-31-0] 22.75 0.713

[109-73-9] 24.5 0.786

[13952-84-6 ] 33.9 1.243

[626-23-3] 0.4 0.0097

~ola1ities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

HID-N'

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. 11101Lg. Nuci. Chern. 1962, 24, 387.
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COMPONENTS:
(1) Ytterbium iodide; YbI3;

[13813-44-0 ]

(2) l,4-Dioxane; C4H802;
[123-81-1]

VARIABLES:

Room Temperature: T/K around 298

EXPERIMENTAL VALUES:

Ytterbium Iodide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.; Zwietasch, K.J.; Tirschmann,
J.; Oe1sner, L.; Niedergesaess, U.
Z. Chern. 1968, 8, 472-3.

Kirmse, E.M. T~. 11 V4~. Konn. po Teo~.

Ra4tvo~ov. 1971, 200-6.

PREPARED BY:

T. Mioduski

The solubility of YbI3 in p-dioxane at around 25°C was given as

0.15 mass %

The corresponding molality calculated by the compiler is

0.0027 mol kg-l

The nature of the solid phase was not specified.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
The solute-solvent mixtures were isother­
mally agitated at 25°C or at room tempera­
ture. Authors state that the difference
found for the solubility was within experi­
mental error limits.

Yb was determined by complexometric titra­
tion.

No other details given.

SOURCE AND PURITY OF MATERIALS:
The anhydrous salt was prepared by the
method of Taylor and Carter (1).

No other information given.

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Ino~g. Nuct. Chern. 1962, 24, 387.



COMPONENTS:
(1) Ytterbium iodide; YbI3;

[13813-44-0]

(2) Alkyl amines

VARIABLES:

T/K = 298

EXPERIMENTAL VALUES:

Ytterbium Iodide

ORIGINAL MEASUREMENTS:
Kirmse, E.M.

TIt. IT VUA. Kon6. po Teolt. RMtvoltOv
1971, 200-6.

PREPARED BY:

T. Mioduski and M. Salomon

YbI3 solubilitya
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solvent

l-propanamine;

2-propanamine;

l-butanamine;

2-butanamine;

[107-10-8]

[75-31-0]

[109-73-9]

[13952-84-6]

mass %

1.7

1.2

0.4

8.9

mol kg-l

0.031

0.022

0.007

0.176

~olalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Experimental details not given, but were
probably similar to previous works of the
author which are compiled throughout this
volume.

Nature of solid phases not specified.

SOURCE AND PURITY OF MATERIALS:
Nothing specified, but based on previous
work by the author, the anhydrous salt was
probably prepared by the method of Taylor
and Carter (1).

ESTIMATED ERROR:

Nothing specified.

REFERENCES:

1. Taylor, M.D.; Carter, C.P.
J. Inoltg. NucL Chern. 1962, 24, 387.
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COMPONENTS:
(1) Lutetium chloride; LuC13;

(2) Ethanol; C2H60; [64-17-5]

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

VARIABLES:

Temperature

Lutetium Chloride

ORIGINAL MEASUREMENTS:
[10099-66-8] Sakharova, Yu.G.; Ezhova, T.A.

Zh. Neo~g. K~. 1976, 21, 551-4; RU6~.
J. 1rtMg. Chern. IErtg!. TIta.~.e..) 1976, 21,
296-8.

PREPARED BY:

T. Mioduski and M. Salomon

EXPERIMENTAL VALUES:

solubility of LuC13 ·6H2O in 96.8 % aC2H5OH

sample 1 sample 2 sample 3 sample 4 mean solubilities

trC g/100 gb g/IOO g/IOO g/IOO g/IOO mol -lcg g g g kg

20 53.30 53.20 53.28 53.26 53.26 2.926

30 54.86 54.70 54.75 54.80 54.78 3.111

40 57.10 56.90 56.95 57.05 57.00 3.404

50 61.60 61.48 61.52 61.45 61.51 4.104

60 68.35 68.20 68.39 68.18 68.28 5.528

alt is not clearly stated whether the mixture is 96.8 mass % or 96.8 volume % ethanol.

bSolubilities reported as grams of hexahydrate in 100 g of solvent.

~lalities calculated by the compilers.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. Equilibrium was
reached after 3-4 h. Identical results
obtained by approaching equilibrium from
above and below. Two of the data points in
the table obtained after 3 hours of equili­
bration, and the remaining two data points
obtained after 4 h of equilibration.

The metal content in each aliquot taken for
analysis was determined by complexometric
titration with Trilon B.

Analyses of the solids withdrawn at 20·C,
40·C and 60·C showed the solid phase to be
the hexahydrate: i.e. ethanol was not found
in any of the solid phases.

SOURCE AND PURITY OF MATERIALS:
LuC13.6H20 prepd by dissolving c.p. grade
oxide in dil (1:3) HCl followed by evapn and
crystn. The crystals were dried in a desic­
cator over CaC12' P205 and NaOH. The
crystals analyzed for the metal by titrn
with Trilon B, and for Cl by the Volhard
method. The hexahydrate melted at 148.0 ­
l50.5·C. 96.8% ethanol prepd by prolonged
boiling of c.p. grade 93.5% ethanol with
anhydr CuS04 followed by distn. Ethanol
concn detd refractometrically and
pycnometrically.

ESTIMATED ERROR:
Soly: results apparently precise to within

± 0.9% (compilers).

Temp: nothing specified.

REFERENCES:



COMPONENTS:

(1) Lutetium chloride; LuC13;
[10099 ii6-8]

Lutetium Chloride

ORIGINAL MEASUREMENTS:
Mikheev, N.B.; Kamenskaya, A.N.
Konova10va, N.A.; Zhi1ina, T.A.
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(2) Hexamethy1phosphorotriamide;
C6H18N30P; [680-31-9]

VARIABLES:

Room temperature: TIK = 298 ± 3

EXPERIMENTAL VALUES:

Zh. NeoJtg. KIUm. 1977, 22, 1761-6; RuU,.
J. InoJtg. Chem. (Eng.f.. TIUtIU.f..) 1977, 22,
955-8. --

PREPARED BY:

T. Mioduski and M. Salomon

starting with the solvate LuC13.3C«CH3)2N)3PO, the solubility at 25 ± 3°Ca was given as

0.073 mol dm-3

aTab1e 3 in the English translation of the source paper states the temperature to be
23 ± 3°C. This is probably a typographical error as the text clearly states that all
measurements were carried out at 25 ± 3°C.

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method. Salt and solvent were
placed in a test-tube in a dry box, and the
tube agitated at room temperature until
equilibrium was reached. A1iquots were wit~

drawn periodically and analyzed for the metm
content. Rare earth concentration was dete~

mined by comp1exometric titration, and by
the radiometric method using the isotope
Tm-170 (t~ = 169 d). Authors state that
results for both methods agreed. Although
not clearly stated, it appears that equili­
brium was reached in several weeks to
several months.

Solid phase samples washed three times with
benzene or ether and dried on a steam bath
in an argon atmosphere. The solid phase
was analyzed and found to be
LuC13·3C6H18N30P.

The solvate was analyzed for metal content
by comp1exometric titration, for chloride by
the Vo1hard method, and the solvent was ob­
tained by difference. IR spectra confirm­
ed the absence of water. Structural stud­
ies of the solvate were also carried out
by X-ray analysis.

SOURCE AND PURITY OF MATERIALS:
Anhydrous LuC13 prepared by modification
of Taylor & Carter's method (1) by sub­
liming NH4Cl from a mixture of LuC13 with
6 moles of NH4C1 in a stream of inert gas
at 200-400°C. The product contained less
than 3% of LuOC1.

The solvent was purified as in (2).

ESTIMATED ERROR: -3
Soly: precision ± 0.001 mol dm at a 95%

level of confidence (authors).

Temp: precision ± 3 K.

REFERENCES:
1. Taylor, M.D.; Carter, C.P.

J. InoJtg. Nuct. Chern. 1962, 24, 387.

2. Fomicheva, M.G.; Kessler, Yu.M.;
Zabusova, S.E.; Alpatova, N.M.
El.ek.:tJtok.lWn.i.ya. 1975, 17, 163 •
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COMPONENTS:
(1) Lutetium chloride; LuC13;

[10099-66-8]

(2) Tetrachlorostannate; SnC14;
[7646-78-8]

(3) Phosphorus oxychloride; POC13;
[10025-87-3]

VARIABLES:

T/K = 293
Concentration of SnC14

EXPERIMENTAL VALUES:

SnC14:POC13 ratio

(by volume)

°
1:100

1:50

1:25

1:15

1:10

Lutetium Chloride

ORIGINAL MEASUREMENTS:
Lyubimov, E.I.; Batyaev, I.M.

Zh. P~kl. Khim. 1972, 45, 1176-8.

PREPARED BY:

T. Mioduski

SnC14 concentration LuZ03 solubil1tya,b
-3 moles Lu -3mol dm dm

° 0.1

0.085 0.3

0.17 0.7 (0.1)

0.33 0.9

0.59 0.7

0.78 0.8

aSolutions preheated to 220°C. Value in parenthesis corresponds to preheating at 120°C.

bThis is also the solubility of LuC13 in the SnC14-POC13 mixture because the oxide is
quantitatively converted to the chloride according to

2LuC13 +

Authors state the the solubility of LuC13 is enhanced by complex formation according to

ZLuC13 + 3SnC14

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method used. POC13 + SnC14
solutions were prepared by volume in a dry
box. The SnC14 content was verified by
chemical analysis for Sn. This solution and
LU203 were placed in sealed ampoules, heated
to ZO-250°C to increase the rate of solution,
and then rotated in an air thermostat at 20°
C for 2-200 hours. Without preheating,
equilibrium was established after 200 hours.
Preheating to 220°C lowered the equilibra­
tion time at 20°C to 2 hours.

Lu was determined by colorimetric analysis
or by the oxalate method. The reported
solubilities are mean values based on 3-5
parallel determinations.

SOURCE AND PURITY OF MATERIALS:
LU203 of "the first sort" was ignited at
950°C for 2 hours.

"Pure" grade SnC14 and POC13 were dehydrated
with PZ05 and distilled under vacuum.

ESTIMATED ERROR:
Soly: authors state the "coefficient of

variance" to be less than 7%.

Temp: precision presumably ± O.ZK (compiler).

REFERENCES:



COMPONENTS:
(1) Lutetium bromide; LuBr3;

[14456-53-2]

(2) Tetrahydrofuran; C4HSO;
[109-99-9]

VARIABLES:

Room Temperature: T/K = 294-296

EXPERIMENTAL VALUES:

Lutetium Bromide

ORIGINAL MEASUREMENTS:
Rossmanith, K.

Monat6h. Chern. 1966, 97, 1357-64.

PREPARED BY:

T. Mioduski

381

The solubility of LuBr3 in tetrahydrofuran at 2l-23°C was reported to be

0.30 g per 100 ml of solution

or

7.2 x 10-3 mol dm-3 (compiler)

AUXILIARY INFORMATION

METHOD/APPARATUS/PROCEDURE:
Isothermal method employed. The solution
was equilibrated in an extractor with
agitation for 60-SO hours at room tempera­
ture.

Lutetium was determined by the oxalate
method and by titration with EDTA using
Xylenol Orange indicator. The solvent was
determined by difference.

Anhydrous materials were handled in a dry
box through which was passed a stream of
nitrogen free of carbon dioxide.

The solid phase is LuBr3.3C4HSO.

SOURCE AND PURITY OF MATERIALS:
Sources and purities of initial materials
not specified. LuBr3 was prepared by con­
version of the oxide by high temperature
reaction with an excess of NH4Br followed by
heating the product in a stream of dry
nitrogen, and then in vacuum to remove un­
reacted NH4Br.

Tetrahydrofuran was distilled from LiAlH4'

ESTIMATED ERROR:

Nothing specified.

REFERENCES:



SYSTEM INDEX

Page numbers preceded by E refer to evaluation texts whereas those which
are not refer to compiled tables.
Substances are listed by their Chemical Abstracts name, for example
2-ethoxyethanol appears as ethanol, 2-ethoxy- ; systems are indexed under
the solid not under solvent.

C

Cerium bromide
+ furan, tetrahydro- 109
+ pyridine 110-111

Cerium chloride
+ 1,3-butadiene, hexachloro- 98
+ 1,3-dioxolane 103
+ ethane, 1,1 '-oxybis- 101
+ ethanol (aqueous) 99
+ ethanol, 2-methoxy- 100
+ furan, tetrahydro- 104
+ heptane, I-methoxy- 102
+ hydrazine 107
+ nonane, I-methoxy- 102
+ octane, I-methoxy- 102
+ phosphoric triamide, hexamethyl- 106
+ pyridine 105
+ water (ternary) 99

Cerium (IV) chlor~de

+ phosphoryl chloride (ternary) 108
+ stannane, tetrachloro- (ternary) 108

Cer~um fluor~de

+ acid~c nitrosyl fluoride (nitrosyl fluoride compound
with hydrofluor~c acid) 97

Cerium iodide
+ I-butanol (aqueous) 113
+ ethanol (aqueous) 112
+ furan, tetrahydro- 114
+ water (ternary) 112, 113

D

Dysprosium bromice
+ 1,4-dioxane
+ ethane, 1,2-diet~yoxy­

+ furan, tetrahydro-
+ 2-propanamine

Dysprosium chloride
+ I-butanamine
+ 2-butanamine
+ 1,4-d~oxane

+ ethane, 1,2-diethoxy-
+ ethane, l-ethoxy-2-methoxy­
+ ethane, l,l-oxybis-
+ ethanol (aqueous)
+ ethanol, 2-ethoxy-
+ ethanol, 2-methoxy-
+ furan, tetrahydro-
+ pentane, I-methoxy-
+ phosphoric acid, tributyl ester
+ phosphoric triamide, hexamethyl­
+ phosphoryl chloride (ternary)
+ 2-propanamine
+ 2-propen-l-amine
+ stannane tetrachloro- (ternary)
+ water (ternary)

Dysprosium fluoride
+ butane, l-(chloromethoxy)­
+ decane, I-methoxy-
+ ethanol
+ methane, l,l'-sulfinylbis-
+ phosphoric acid, tribuyl ester
+ pyridine

383

302
300
301
303

297
297
294
293
294
292
290
291
291
295
294
296
298
299
297
297
299
290

286
286
285
288
287
289



384

D

Dysprosium lodide
+ I-butanol (aqueous)
+ ethanol (aqueous)
+ furan, tetrahydro­
+ water (ternary)

E

System Index

305
304
306

304, 305

Erblum bromlde
+ I-butanamlne
+ 2-butanamlne
+ 2-butanamine, N-(l-methylpropyl)­
+ 1,4-dioxane
+ ethane, 1,2-dlethoxy­
+ furan, tetrahydro-
+ I-propanam1.ne
+ 2-propanamlne

Erblum chlorlde
+ I-butanamine
+ 2-butanamlne
+ 2-tutana~lne, N-(l-methylpropyl)­
+ butane, l-ethoxy-
+ 1,4-dioxane
+ ethanamlne, N-ethyl­
+ ethane, 1,2-diethoxy-
+ ethane, l-ethoxy-2 -!11etho;~y­

+ ethanol
+ ethanol (aqueous)
+ ethanol, 2-ethoxy­
+ ethanol, 2-methoxy­
+ furan, tetrahydro­
+ methanol
+ pentane, I-Methoxy-
+ phosphoric aCl~, trlbutyl ester
+ phosphorlc trlamlde, hexamethyl­
+ phosphoryl chlorlde
+ 2-propanamlne
+ proryane, 1,1 '-oxybis­
+ 2-propanol
+ 2-p~op2~-1-amine

+ stannane, tetrachloro­
+ water (ternary)

Erbium fluor ..de
+ butane, l-(chloromethoxy)­
+ decane, I-methoxy-
+ ethanol
+ methane, l,l'-sulfinylbls­
+ methanol
+ phosphoric acid, tribuyl ester
+ pyridine

Europlum (II) bromlde
+ butane, I-methoxy­
+ decane, 2-methoxy­
+ heptane, 2-methoxy­
+ nonane, 2-methoxy­
+ octane, 2-methoxy­
+ pentane, 2-methoxy-

Europlum bromlde
+ 2-butanamine
+ furan, tetrahydro­
+ I-propanamlne
+ 2-propanamine

Europium chloride
+ I-butanamine
+ decane, 2-methoxy­
+ 1,4-dloxane
+ l,3-di.oxo1ane

347
347
347
346
344
345
347
347

341
341
341

E335, 337, 338
338
341
333
338

328, 330
331
329
329
339
327

E336, 337, 338
340
342
343
341

E334, 337, 338
332
341
343
331

323
323
322
325
322
324
326

242
242
242
242
242
242

244
243
244
244

239
236
237
237



System Index

E

Europ~um chloride
+ ethane, 1,2-diethoxy-
+ ethane, l-ethoxy-2-methoxy­
+ ethanol (aqueous)
+ ethanol, 2-ethoxy-
+ ethanol, 2-methoxy-
+ heptane, 2-methoxy-
+ nonane, 2-methoxy-
+ octane, 2-methoxy-
+ pentane, 2-methoxy-
+ phosphor~c acid, tr~butyl ester
+ phosphoric triamide, hexamethyl­
+ phosphoryl chloride (ternary)
+ 2-propanam~ne

+ I-propanol
+ 2-propen-l-am~ne

+ stannane tetrachloro- (ternary)
+ water (ternary)

Europ~um fluor~de

+ butane, l-(chloromethoxy)­
+ decane, l-methoxy-
+ d~methylsulfoxide

+ pyr~dine

G

Gadolinium bromide
+ l-butanam~ne

+ 2-butanam~ne

+ 2-butanam~ne, N-(l-methylpropyl)­
+ 1,4-d~oxane

+ ethane, 1,2-diethoxy­
+ furan, tetrahydro-
+ 2-propanam~ne

Gadolin~um chloride
+ l-butanamine
+ 2-butanamine
+ 1,4-d~oxane

+ ethane, 1,2-d~ethyoxy-

+ ethane, l-ethoxy-2-methoxy­
+ ethane, l,l-oxybis-
+ ethanol
+ ethanol (aqueous)
+ ethanol, 2-ethoxy­
~ ethanol, 2-methoxy­
+ furan, tetrahydro­
+ methanol
+ pentane, l-methoxy-
+ phosphoric acid, tributyl ester
+ phosphor~c tr~amide, hexamethyl­
+ phosphoryl chloride
+ l-propanamine
+ 2-propanamine
+ 2-propanol
+ 2-propen-l-amine
+ 2-propen-l-ol
+ stannane, tetrachloro­
+ water (ternary)

Gadolinium fluor~de

+ methane, 1,1 '-sulfinylbis-
Gadol~n~um iod~de

+ l-butanamine
+ 2-butanam~ne

+ 1,4-dioxane
+ formam~de, N,N-d~methyl­

+ furan, tetrahydro-
+ l-propanamine
+ 2-propanam~ne

235
237
234
233
233
236
236
236
236
238
240
241
239
233
239
241
234

230
230
231
232

265
265
265
264
262
263
265

259
259
256
255
256
254

247 - 249
250

249, 253
249, 252

257
246
256
258
260
261
259
259
251
259
249
261
250

245

268
268
267
269
266
268
268

385



386

H

System Index

Holmium bromide
+ furan, tetrahydro-

Holmium chloride
+ 2-butanamine, N-(l-methylpropyl)­
+ butane, l-ethoxy-
+ decane, 2-methoxy-
+ l,';-dioxane
+ ethane, l-ethoxy-2-methoxy­
+ ethane, 1,2-d~ethoxy-

+ ethanol (aqueous)
+ ethanol, l-ethoxy-
+ ethanol, l-methoxy-
+ furan, tetrahydro-
+ heptane, 2-methoxy-
+ nonane, 2-methoxy-
+ octane, 2-methoxy-
+ pentane, 2-nethoxy-
+ phosphoric ac~d, tributyl ester
+ phosphoric tr~am~de, hexamethyl­
+ phosphoryl chloride (ternary)
+ l-propanam~ne

+ propane, 1,1 '-oxybis-
+ stannane tetrachloro- (ternary)
+ water (ternary)

Holmium fluoride
+ butane, l-(chloromethoxy)­
+ aecane, l-methoxy-
+ ethanol
+ methane, 1,1 '-sulfinylbis­
+ methanol
+ phosphoric acid, tributyl escer

L

Lanthanum bromide
+ 1,4-dioxane
+ l,';-dioxane (ternary)
+ methanol (ternary)
+ l-propanol (ternary)

Lanthanum chloride
+ benzene (ceraary)
+ 1,3-hutadiene, hex~chloro­

+ 1, 4-d~m:ane
+ 1, 4-d~o;:ane (ternary)
+ 1,3-dioxolane
+ 1,2-ethanediol
+ ethane, l-ethoxy-2-methoxy­
+ ethanol
+ ethanol (aqueous)
+ ethanol (ternary)
+ ethanol, 2-methoxy­
+ ethanol, 2-ethoxy­
+ heptane, l-methoxy­
+ methanol
+ methanol (ternary)
+ octane, l-methoxy-
+ phosphoric triamide, hexamethyl­
+ phosphoryl chloride
+ phosphoryl chloride (ternary)
+ 1,2,3-propanetriol
+ l-propc.pol
+ l-propanol (ternary)
+ 2-propanol
+ stan~ane, Lecracr.loro- (ternary)
+ water (ternary)

75,

321

318
315
314
315
315
313
311
312
312
316
314
314
314

314, 315
317
319
320
318
315
320
311

308
308
307
310
307
309

94
95
95
95

75, 76
74
89

90, 91
88-89

81
88-89

78, 79
80

76, 91
86
87
88
77

76, 90, 91
88
92
93
93
85
82

76, 91
83-84

93
80



System Index

L

Lanthanum f1uoriue
+ acet1c aC1d, eth7i ester 62
+ acid1c nitrosyl fluoride ( nitrosyl fluoride compound

with hydrof1uor1c acid) 72
+ benzenamine (aniline) 52
+ benzene (ternary) 51
+ benzene, 1-ch1oro-2,4-dinitro- 51
+ benzene, l,3-dinitro- 51
+ benzene, l-fluoro-2,4-d1n1tro- 51
+ butane, 1- (bromometho;:y) - 50
.:. butane, 1- (chlorome':.ho:<y) - 50
+ butane, l-methoxy- 61
+ l-butanesulfonyl fluor1de,

1,l,2,2,3,3,4,4,4-nonafluoro- 50
+ 2-butanol 59
+ 2-butanol, 2-I.let~1:'l- 60
+ decane, 2-methoxy- 61
+ ethanamine, N,N-diethyl- 6S
+ l,2-ethanediol (ethylene glycol) 57
+ ethane, l,2-dimethoxy- 61
+ ethane, l-ethoxy-2-~ethoxy- 61
+ ethanol 55
+ ethanol (ternary) 56
+ ethanol, 2-am1no- 65
+ heptane, 2-methoxy- 61
+ octane, 2-methoxy- 61
+ l-octanesulfo~yl fluoride,

1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro- 50
+ pentane, l-(bromometho~~)- 50
+ pentane, l-(chlorometho;:y)- 50
+ pentane, 2-methoxy- 61
+ petroleum ether (ternary) 49
+ phosphoric acid, b1s-(2-ethylhexyl) ester (ternary) 49
+ phosphoric acid, tributyl ester 63
+ 2-propanamine 67
+ l-propanamine, 2-methyl-N-(2-netnyl~£opyl)- 68
+ propane, l-(chloromethoxy)- 50
+ propane, l-methoJ:y-2-methyl- 61
+ I-propanol, 2-methyl- 58
+ methane, 1,1 '-sulfinylb1s- 64
+ methanol 53
+ MethAnol (ternary) 54
+ pyric..';'ne 69, 70
+ pyrid1ne (ternary) 71
+ urea (ternary) 54, 56, 71
+ urea (aqueous) 73
+ water (ternary) 73

Lanthanurr iodide
+ formamide, N,N-dimethyl- 96

Lutetium bromide
+ furan, tetrahydro- 381

Lutetium chlor1de
+ ethanol (aqueous) 378
+ phosphoric triamide, hexamethyl- 379
+ phosphoryl chloride (ternary) 380
+ stannane tetrachloro- (ternary) 380
+ water (ternary) 378

N

387

Neodymium bromide
+ l-butanamine
+ 2-butanamine
+ 2-butanamine, N-(l-methylpropyl)­
+ butane, l-methoxy-
+ decane, l-methoxy-
+ 1,4-dioxane

193
193
193
189
189
191



388

N

System Index

Neodym1um bromide
+ 1,2-ethanediamine
+ ethane, 1,2-diethoxy­
+ ethanol, 2-arnino-
+ furan, tetrahydro-
+ heptane, 1-methoxy-
+ morpho11ne
+ nonane, 1-methoxy­
+ octane, 1-methoxy­
+ pentane, 1-methoxy­
+ 2-propanam1ne

Neodym1um ch1or1de
+ 1,3-butadiene, hexach1oro­
+ I-butanol
+ 1,4-d10xane
+ 1,3-d10xo1ane
+ ethane, 1-ethoxy-2-methoxy­
+ ethane, 1,1 '-OXyb1S-
+ 1,2-ethaned101
+ ethanol
+ ethanol (aqueous)
+ ethanol, 2-ethoxy­
+ ethanol, 2-methoxy­
+ furan, tetrahydro-
+ ga111um chloride (ternary)
+ heptane, 1-methoxy-
+ methanol
+ nonane, 1-methoxy­
+ pentane, 1-methoxy­
+ 1-pentano1
+ phosphoric acid, tributy1 ester
+ phosphor1c triamide, hexamethy1­
+ phosphoryl chloride (ternary)
+ 1-propanamine
+ 2-propanam1ne
+ 1,2,3-propanetrio1 (glycerol)
+ I-propanol
+ 2-propano1
+ 2-propen-1-amine
+ stannane, tetrach1oro- (ternary)
+ water (ternary)
+ Z1nc chloride (ternary)

Neodym1um fluoride
+ butane, 1-(ch1orornethoxy)­
+ decane, 1-methoxy-
+ ethanol
+ methane, 1,1 '-su1finy1b1s­
+ methanol
+ phosphoric acid, tributy1 ester
+ pyr1d1ne

Neodym1um iodide
+ 1-butanam1ne
+ I-butanol (aqueous)
+ 1,4-dioxane
+ 1,2-ethanediamine
+ ethanol, 2-amino-
+ formam1de, N,N-dimethy1­
+ 1-propanamine
+ 2-propanamine
+ morpho line
+ water (ternary)

P

Praseodymium bromide
+ 1-butanamine
+ 2-butanamine

192
188
194
190
189
195
189
189
189
193

151
169-170

176
176
176
175

161, 165
E156 157 - 159

159
165, 174
165, 173

178
182, 183

177
E152, 153 - 155

177
176

171, 172
179
181

182 - 187
180
180
168

E162,163, 165
166-167

180
184 - 186

160
187

147
147
146
149
146
148
150

199
196
197
198
200
202
199
199
201
196

142
142



System Index

P

Praseodymium b~omiQe

+ 2-bu~anamlne, N-(1-methy1propy1)- 142
+ 1,4-dioxane 141
+ ethane, 1,2-die~ho~y- 140
+ l-orooanamine 142
+ 2-propanamine 142

Praseodymlum chloride
+ 1,3-butadiene, hexach1oro- 123
+ I-butanol 130
+ 1, 4-dioxane 132
+ 1,3-dloxo1ane 132
+ 1,2-ethanedlo1 128
+ ethane, 1-ethoxy-2-methoxy- 132
+ ethanol 125
+ ethanol (aqueous) 126
+ ethanol, 2-methoxy- 133
+ ethanol, 2-ethoxy- 133
+ furan, tetrahydro- 135
+ heptane, 1-methoxy- 134
+ methanol 124
+ nonane, 1-methoxy- 134
+ octane, 1-methoxy- 134
+ 1-pentano1 131
+ phosphoric acid, tributy1 ester 136
+ phosphoric triamide, hexamethy1- 138
+ phosphoryl chloride 139
+ 1-propanamlne 137
+ 2-propanamlne 137
+ I-propanol 127 - 129
+ 2-propen-1-amine 137
+ 2-propen-1-o1 128
+ stannane, tetrach1oro- 139
+ water (ternary) 126

praseodymium fluoride
+ aCldlC nltrosy1 fluoride (nltrosy1 f1uorlde compound

wlth hydrof1uorlc aCld) 122
+ butane, 1-(ch1oromethoxy)- 116
+ decane, 1-methoxy- 117
+ furan, tetrahydro- 118
+ methane, 1,1 'su1finy1bis- 120
+ methanol 115

ahosphoric aCld, tributy1 ester 119
?yridlne 121

Praseodymium lodlde
+ 1-butanamlne 144
+ 2-butanamine 144
+ 1,4-dl0xane 143
+ formamide, N,N-dimethy1- 145
+ 1-propanamine 144
+ 2-propanamine 144

S

389

Samarium bromide
+ 1-butanamine
+ 2-butanamine
+ 2-butanamine, N-(1-methy1propy1)­
+ butane, 1-methoxy-
+ decane, 1-methoxy-
+ 1,4-dioxane
+ ethane, 1,2-diethoxy­
+ furan, tetrahydro-
+ heptane, 1-methoxy-
+ nonane. 1-methoxy-
+ octane, l-llIethoxy-
+ pentane, 1-methoxy-
+ 1-propanamine
+ 2-propanamine

228
228
228
225
225
227
224
226
225
225
225
225
228
228
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S

System Index

Samar1um chloride
+ 1,3-butadiene, hexachloro- 208
+ methanol 209
+ 1,4-dioxane 218
~ 1,3-d1oxolane 218
+ ethane, l-ethoxy-2-methoxy- 218
+ ethane, 1,1'-oxyb1s- 217
+ 1,2-ethaned10l 213
+ ethanol 210
+ ethanol (aqueous) 211
+ ethanol, 2-ethoxy- 215, 216
+ ethanol, 2-methoxy- 214, 216
+ furan, tetrahydro- 219
+ ~hosphor1c acid, tributyl ester 220
+ phosphor1c triamide, hexamethyl- 222
+ ?hosphoryl chloride 223
+ 2-propanamine 221
+ I-propanol 213
+ 2-propanol 212
+ 2-propen-l-am1ne 221
+ 2-propen-l-ol 213
+ stannane, tetrachloro- 223
+ water (ternary) 211

Samarium fluor1de
+ acid1c n1trosyl fluoride (nitrosyl fluoride compound

w1th hydrofluoric acid) 207
+ butane, l-(chloromethoxy)- 204
~ decane, l-methoxy- 204
+ ethanol 203
+ methanol 203
+ methane, l,l-sulfinylbis- 205
+ pyr1d1ne 206

Samarium 1od1de
+ formamide, N,N-dimethyl- 229

Scand1U~ bromide
+ 1,4-dioxane 19

Scandium chlor1de
+ acetic acid, ethyl ester 14
+ acetonitrile 18
+ 2-butanamine 16
+ butane, l-methoxy- 12
+ I-butanol 4
+ ethanamine, N,N-diethyl- 15
+ ethanamine, N-ethyl- 15
+ ethane, 1,2-diethoxy- 11
+ ethanol 2
+ ethanol, 2-ethoxy- 10
+ formam1de, N,N-dimethyl- 17
+ furan, tetrahydro- 13
+ l-heptanol 7
+ l-hexanol 6
+ methanol 1
+ l-nonanol 9
+ l-octanol 8
+ octanamine, N,N-dioctyl- 15
+ pentanamine, N-pentyl- 15
+ l-pentanol 5
+ l-propanamine, 2-methyl-N-(2-methylpropyl)- 16
+ I-propanol 3

T

'l'erbi UlO bromide
+ l-butanamine
+ 2-butanamine
+ 1,4-dioxane
+ furan, tetrahydro­
+ l-propanamine

283
283
282
281
283



System Index

T

Terbium chloride
+ 2-butanamine
+ 2-butananine, N-(l-methylpropyl)­
+ butane, l-methoxy-
+ decane, l-methoxy-
+ 1,4-d10xane
+ ethane, 1,2-diethoxy-
+ ethane, l-ethoxy-2-methoxy­
+ ethanol (aqueous)
+ ethanol, 2-ethoxy-
+ ethanol, 2-methoxy-
+ heptane, l-rne~hoxy-

+ nonane, l-methoxy-
+ octane, l-methoxy-
+ pentane, l-nethoxy-
+ phosphoric acid, tr1butyl ester
+ phosphor1c triamide, hexamethyl­
+ phosphoryl chloride
+ stannane, tetrachloro­
+ water (ternary)

'rerb1um fluoride
+ butane, l-(chloronetyhoxy)­
+ decane, I-methoxy-
+ methane, 1,1'-sulf1nylbis­

'l'eriJi urn iodide
+ furan, tetrahydro­

Thu11um bromide
+ furan, tetrahydro-

Thulium chloride
+ ethane, 1,2-diethoxy­
+ ethane, 1,1'-oxyb1s­
+ ethanol (aqueous)
r ethanol, 2-nethoxy-
+ phosphoric acid, tr1butyl ester
+ phosphor1c triamide, hexamethyl­
+ phosphoryl chlor1de
+ 2-propanam1ne
+ 2-propen-l-anine
+ stannane, tetrachloro­
+ water (ternary)

Y

ytterbium brorude
+ 1,4-d1oxane
+ ethane, 1,2-diethoxy­
+ furan, tetrahydro-

Ytterbium chloride
+ l-butanamine
+ 2-butanamine
+ 2-butanam1ne, N-(l-methylpropyl)­
+ butane, l-ethoxy-
+ 1,4-dioxane
+ ethanamine
+ ethanamine, N-ethyl­
+ ethane, 1,2-d1ethoxy-
+ ethane, l-ethoxy-2-rnethoxy­
+ ethane, 1,1'-oxyb1s-
+ ethanol
+ ethanol (ternary)
+ ethanol, l-ethoxy­
+ ethanol, l-methoxy­
+ furan, tetrahydro­
+ hexane, I-methoxy­
+ methanol
+ pentane, I-methoxy-
+ phosphor1c triamide, hexamethyl-

278
278
276
276
275
27t.
275
272
273
273
276
276
276
276
277
279
280
280
272
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+ propane, 1,1 '-OXyb1S­
+ 2-propanol
+ 2-propen-l-am1ne
+ stannane, tetrachloro­
+ water (ternary)

Ytterb1um fluor1de
+ methane, 1,1 '-sulf1nylbis­
+ pyrid1ne

Ytterb1um iod1de
+ l-butanam1ne
+ 2-butanamine
+ 1,4-d10xane
+ l-propanam1ne
+ 2-propanarn1ne

Yttrium brom1de
+ 1,4-d10xane
+ ethane, 1,2-diethoxy­
+ furan, tetrahydro-

Yttr1.um chlor1de
+ benzene (ternary)
+ l-butanam1ne
+ 2-butanam1ne
+ butane, l-ethoxy­
+ butane, l-methoxy­
+ decane, l-methoxy­
+ 1,4-d10xane
+ 1,4-d10xane (ternary)
+ ethanamine, N-ethyl-
+ ethane, l-ethoxy-2-methoxy-
+ ethanol 21,

+ ethanol (ternary)
+ ethanol, 2-ethoxy­
+ ethanol, 2-methoxy­
+ furan, tetrahydro­
+ heptane, l-methoxy­
+ methanol
+ methanol (ternary)
+ nonane, l-methoxy­
+ octane, l-methoxy-
+ pentane, l-methoxy- 32,
+ l-propanam1ne
+ 2-propanamine
+ l-propanam1ne, 2-methyl-N-(2-methylpropyl)­
+ I-propanol (ternary)
+ 2-propanol
+ 2-propen-l-am1ne
+ water

Yttr1um iodide
+ furan, tetrahydro-
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