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Molten Salts: Volume 4, Part 4 

Mixed Halide Melts 

Electrical Conductance, Density, Viscosity, and Surface Tension Data 

G.J. Janz, R.P.T. Tomkins, and C.B. Allen 

Molten Salts Data Center, Rensselaer Polytechnic Institute, Troy, N. Y. 12181 

Data on the electrical conductance, density, viscosity, and surface tension of mixed halide melts 
have been systematically collected and evaluated. Results are given for eighty.five binary mixtures over 
a range of compositions and temperatures. 

Key words: Bromides; chlorides; data compilation; density; electrical conductance; fluorides; halides; 
iodides; molten salt mixtures; standard reference data; surface tension; viscosity. 
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1. Introduction 

The puhlished data for the four physical properties: 
dcclcicaI l:um]uclallcc, dCII~ily, vi~cu~ity, and ~urfacc tcn~ion 

for molten mixed halide systems have heen reviewed and 
critically assessed, and the results, together with value judge­
ments, are reported herewith. The collection and evaluation 
of molten salts data was undertaken as part of the NSRDS 

program in 1965. The physical properties were limited to the 
four most widely encountered in materials science and tech­
nology, viz., elecllical colltlu<.:lallcc, VilSCUlSit y, tlcm;i t y, autl 

surface tension; and the scope of the systems to inorganic 
compounds as "single.salt melts", i.e., one-component 

systems, and to binary mixtures of inorganic compounds. 
For a systematic approach, an anion classification was used 
to order the salts, and within each anion family an alphaheti­
cal order was followed for listing the salts hy cationic con­
stituent. The molten salts data series thus falls naturally into 
nine parts, as summarized in tahle 1. The present puhlica. 
tion is the seventh in this series [1-61 1

, and completes the 
recommendations for hinary mixtures of molten halides. 
The literature emhraced is current to June, 1977. 

TAlILE I. NSRDS molten salts data series 

(For single salts and their binary nnxtures relative to the 
data for electrical conductance, viscosity, 

density and surf ace tension) 

Molten salts NSRDS recommendations 

Vol. 1 (1968) Single salls (K,1J,P/ 
Vol. 2 (1969) i Single salts (-y )3 
Vol. 3 (1972) I Binary mixtures: nitrates, nitrites 
Vol. 4, Pt. 1 Binary mixtures of fluorides 

(1974) 
Vol. 4, Pt. 2 Binary mixtures of chlorides 

(1976) 
Vol. 4, Pt. 3 Binary mixtures: bromides, iodides 

(1977) 
Binary mixtures: mixed halidesb Vol. 4, Pt. 4 

Vol. 5, Pt. 1 Binary mixtures: anion famiIiesc 
other than nitrates, riitrites, halides 

Vol. 5, Pt. 2 Additional binary mixturesC 

Ref. 

[1] 
[2] 
[3] 
[ 4] 

(5] 

[6] 

2 SmgIe 5a1t Updates: &>me of the NSRDS recommendations 
advanced in 1968 and 1969 for single salt melts have been revised in 
the sequels. See the single·salts updates in Volumes 3-5, respectively, 
for information. 

hpresent work. Submitted for publication, July, 1977. 

cWork in progress. 

I Numbers in brackets refer to literature references in section 8. 

Page 

NaCI·KI ................................. 264 
NaCI-Nal ................................ 267 
RhCI-RIlI ................................ 269 
AgBr-AgI ................................ 272 
CsBr-CsI . . . . . . . . . ....................... 273 
HgBr2 -Hg12 . . . . . . . . . . ............ 277 
KBr-KI . . . . . . . . . . . . . ........ 278 
NaBr-NaI . . . . . . . . . . . . ......... 284 
ShBr3 -ShI3 ................. . ............ 289 

The organization of the Jlilrraliv.' and 1~lhlllar data ~up­
porting the recommendations \'ollow:.; Ill" :.;Iyk of the preced­

ing parts of the series. Ohservations wlH'.~rnillg melt prepara­
tion and purification all:: givell, ll", It:II'I''Tillun,.li'iuiJu~ 

phase diagram is included where pORsihlc. This material is 
followed hy a tabular summary of the illv.~:.;tigal ions critically 
examined (with temperature and concentratioll ranges, and 
comments on cell materials and method oj calihration). 

Tahle(s) of recommended numerical values eOlllplete Ihe pre­
sentation. The preceding analysis was developed for each of 
the {our propertie~. Summary tal.ie5 have heen co",,,ilnl II) 

provide a total overview of the investigations, and an, at the 

end of the manuscript. 

2. Symbols and Units 

The symhols and unitsZ for the four physical properli,!~ 
in this compilation are: 

K = specific conductance (ohm -1 cm -1) 
P density (g cm- 3

) 

7] viscosity (cp) 
l' surface tension (dyn cm-1 ).3 
In addition: 
E activation energy (cal mol-I) 
A ~ equivalent conductance (ohm -1 em 2 cquiv -1 ) 

C concentration (mol %) 
R gas constant = 1.98717 cal mor 1 K- 1 

T temperature in kelvins, defined on the thermo­

dynamic scale by assigning 2.73.16 K to the triple 
point of water (freezing point, 273.15 K = 0 °C) 

3. Experimental Methods 

Practical aspects of molten salts containment (materials) 
and r1e~ign!'\ of experiml'ntal assemhlies for measurements of 

electrical conductivity, viscosity, density, and surface tension 

have heen reviewed in the preceding parts of this series. A 
summary is given in tahle II. In tahle III, an analysis of thc 
use of the various techniques in the studies of mixed halides 
is given. 

1 ohm-' em-' 
1 g cm-' 

1 cp 

1 x 10''\r'm-' 
1 x IO-'Kg cm-' 
1 x lO-'N s m-' 

Idyncm" 1x10-'Nm-' 
1 cal mol-' 4.184J mol-'. 

3 When 'Y is treated as a free energy per unit area, it is given the 
unit, erg em-'; this is dimensionally identical to dyn cm-'. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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The general principles for purification procedures and thc 
preparation of mixtures are those reviewed for the fluorides, 
chlorides, hromides and iodides [4-6]. Additional details are 
given for specific mixtures in section 5, this work. 

Techniques 

K,P,K,'Y 

K,p,'Tl,'Y 

TABLE II. Experimental techniques 

Aspects reviewed and reference 

Various po .. ihle methods Ilnd 0;., npplico.tion: Thiv 
series, Vol. 2, Part 2 [2]. 

Descriptions of experimental assemblies: This series, 
Vol. l\ (3]. 

Practical aspects of studies with molten fluorides: 
This series, Vol. 4, Part 1 (4]. 

Conductance: possible errors in measurements. 
Viscosity: comparison of oscillational and capillary 
techniques: This series, Vol. 4, Part 2 [5]. 

Calibration techniques in molten salts conductivity 
measurements: This series, Vol. 4, Part 3 (6]. 

TABLE III. Percent application of techniques - mixed halide melts 

Specific conductance 

Method Percent application 

Classical ae 
Other 

Archimedean 
Pycnometric, dilatometric 
Bubble pressure 
Flotation 

Capillary 
Oscillational 

Maximum bubble pressure 
Pin detachment 
Wilhelmy slide plate 

Density 

Viscosity 

Surface tension 

4. Treatment of Data 

4.1, Statistical Analysis 

950/0 
50/0 

660/0 
170/0 
ll% 

6% 

750/. 
250/0 

640/0 
270/0 

9% 

TfI4~ statistical analysis was performed on the computer 
fncilitil~s (IBM 360, PDP 15 and G.E. Mark II Time Sharing 
Unit) nt Henssclaer Polytechnic Institute. 

The d«'1I8ity, specific conductance, viscosity and surface 
1«'IWillll \,lIhH~~ wen~ recalculated hy a one-dimensional analy­
l<ip, lI~ill~ IIII~ IlH'lhod of least squares to establish equations 
IIlfHl'lIIiIl$' lIu' \'lItinlioll~ of IIII~ phy~ieal quantities with tem-

perature at the experimental composition. For density and 
surface tension· results, where five or more cxpcrimental 
compositions and temperatures or temperature-dependent 
equations were reported, the values were recalculated by a 
two-dimensional analysis, using a stepwise multiple regres­
sion routine. In this way a physical property-temperature­
composition matrix was developed. Tabulated values given in 
brackets indicate that the data base was minimal for statisti­
cal analysis, i.e., insufficient number of data points. 

(al. One-ulmenSlonal AnalysiS 

The criterion for choosing the equation of best fit in the 
one-dimensional analysis is tbe standard error of estimate 
computed from the residuals and defined by 

,= j_~_(_'Ye_-_1'_c)_2_ 
n-q 

where 'Ye the experimental value at eaah temperature, 

l' c '" the value calculated from the least squares equation at 
the same temperature as 'Ye, n = the number of experimcntal 
data points, and q = the number of coefficients in the least 
squares equation (2 for linear, 3 for quadratic). 

(b). Two-Dimensional Analysis 

Computer Programs Used 

Programs from the IBM Scientific Suhroutine Package4 

were used with the IBM 360/65 computer facility at Rens­
selaer. The routines consist of STPRG, CORRE, LOC, and 
MSTR, the latter two being storage routines which have no 
effect on the accurucy of the results. 11;1 addition the suh­

routine STOUT is used to print the results of eacb regression 
step and the suhroutine MATRIX is used for printing a 
matrix of the final equation_ 

Statistical Procedure 

The ahhreviated Doolittle methodS was used to select 
the variahles entering the regression and for calculation of 
coefficients. The independent variahle included in each step 
of the analysis was selected hy computing the reduction of 
~ums of squares of each variable. The variable causing the 
largest reduction was added to the equation and deleted from 
the table of sums of squares. The coefficients, intercept am 
statistical parameters for the new equation were computec 
and printed. This procedure was repeated until the maximum 
proportion of sums of squares to thc total reduced was less 
than a limit set hy the programmer. The independent vari-

4System 360 Scientific Subroutine Package Programmers Manual; 
IBM H20-0205-3, 1969. 

sc. A. Bennet and N. L. Franklin, Statistical Analysis in Chemis­
try and the Chemical Industry (John Wiley and Sons, 1954). 
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'abIes used in the initial selection were chosen from a gener­
alized procedure, which generated 30 combinations of the 
input variables using' powers, reciprocals, logarithmic and 
exponential quantities. It was found that the procedure 
cOIl8istently selected the combination (T + C? so that the 
working program usednme independent variables. After the 
final equation was produced, it was transferred to the 
:vIATRIX routine, which calculates values at rounded com­
positions and temperatures within specified boundary condi­
tions. In the presentation of the matrix. due cognizance is 
taken of the experimental range of the investigation and of 
the phase relationships for the system so that values are 
always "interpolated" rather than "extrapolated". The final 
step in the procedure involves -the residual analysis, where 
the deviations of the original values from those computed 
from the "best" equations are given. 

Statistical Parameters 

For each step in the regression analysis a summary of sig­
nificant "lali~tical l'anul1ch:a~ i" !J,ivcll. Finst' the bum" uf 

squares reduced (Sj)' the proportion of S/D, where D is 
defined below, given hy P, the cumulative Sj given hy Scum 
and the cumulative proportion given by (Prom) are listed. 
These quantities give an indication of the effect of each 
variable in the final equation. The programmers limit on 
P was always in the range 0.0001 <:'P <:, 0.001. 

Standard Error of Estimate 

The standard error in the. estimated y values adjusted for 
degrees of freedom is giv~n by: 

s.e. 

where 

D= 

y. = experimental values 
.1 

j'D-Scum 

n-q-l 

n 
L (y -)2 
j=l j - Y 

y average of all experimental values 

q the numher of independent variahles in the equations 

As a general guide, about 68% of the results lie within the 
standard error of. estimate, 95% within twice this value and 
approximately 99 percent within three times the value.6 

The standard error of estimate has been reported as a perr.ent 
in this study. Where this information was reported in the 
literature as standard deviation, the preceding approach 
was not possible and we refer to the published error esti­
mates of the original authors. 

6 1. D. Sterling and S. Y. Pollack, Introduction to Statistical Data 
Processing (Prentice. Hall, 1968) 

F Value for Analysis 4 Variance 

This value is used to detennine if a particular model is 
acceptable 7 • Tables of F values indicate that values greater 
than 2.0 arc acceptable for the routine used here. In all cases 
values of F were greater than 500 and in most cases, ~eater 
than 1000. The F value.is defined as: 

Scum/q 

F= .( 
(D - Srum)/(n - q - 1) 

where Scum' q, D, and n were defined earlier. 

4.2. Value Judgements 

The recommendations advanced in this work are based on 
three criteria: (a) type and quantity of experimental data, 
(h) experimental method used, and (c) an error analysis of 
the reported results. The principles followed in selecting the 
most reliable data were as follows: 

(a) Studies reporting either numerical data, results derived 
from statistically generated equations or data in the form of 
temperature-dependent equations were preferred over graphi­
cal results, except in those cases where the graphical results 
were based on a more complete inveStigation (i.e., wider 
composition or temperature range). . 

(h) The experimental aspects were examined, and'the 
preparation, purification, stability and analyses of the single 
salts and binary melts were critically assessed. The reliahility 
of the measuring technique (determined from standard 
"calibration" checks) was an important further 
consideration. 

(c) The statistical parameters and percent departures as 
discussed in sections 4.1 and 4.3, respectively, were con­
sidered. For systems where investigations had similar 
quantity and quality of data, the results with superior 
statistical parameters were selected. 

For some systems more than one reference was used to 
generate the recommendations. This was done to extend the 
recommended values to the widest possible range of composi­
tion and temperature. 

4.3. Physical Property Tables 

Four types of tables are used to present information rela­
tive to the physical properties. 

(a) Number of investigations. In such tables. the publiRlwl1 
studies are analyzed with respect to: 

• the investigations critically re-examined 
•. composition and temperature ranges 

7H. Smith and N. R. Draper, Applied itegrcBBion Analysis (John 
Wiley and Sons, 1968) 

J. Phys. Chem. Ref. Data, Vol. S. No.1. 1979 
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• II ~unlillary of experimental details such as cell material 
and calihration method 

• the minimum and maximum percent departures of the 
data with respect to NSRDS recommendations [1,2,4, 
5,6, this volume]. 

The notation (g) indicates the data were presented graphi­
cally. Otherwise it is to he assumed that the data were re­
ported in numerical or equation form. Footnotes to these 
tables call attention to information of unusual importance 
(technique, experimental uncertainty, etc.). A recommended 
l'd(:cem;e j:; alwap imliculed hy U hvld-face reference num­

ber. In situations where the composition-temperature­
physical property data base is hased on more than one 
investigation, all references used to develop the valueiudge­
ments are listed in hold-face. 

(h) Numerical values. Each table of values either contains 
the equation from which the values were calculated with the 
~tati:;tjcul PU1ClIl1(:len; atlt\ucial(:d wilh il, ur it hats u fvulnul(: 

stating how the values were ohtained. Where the experimen­
tal data were puhlished in graphical form only, the numerical 
values were derived by interpolation. 

(c) Percent departure. The percent departure has been 
used to compare the results of different investigations with 
either previous or current recommendations and has heen 
con~idered when evaluating a etudy for pOMihle recom­

mendation. 
The percent departure is given by 

Percent departure = 
("compared value" - "recommended value") ·100 

("recommended value") 

The recommended values are those in NSRDS-NBS 15 [1], 
NSRDS-NBS 28 [2], references [4, 5 or 6] or given in the 
present work. Only the maximum and minimum departures 
of the data from the NSRDS reference data base are re­
ported. Percent departures are not given for data interpolated 
from graphical presentations. 

(d) Summary tables. In section 6, a series of summarizing 
tables are developed to give information on the total number 
of investigations, the studies selected for the best-value 
recommendations, and related aspects of the work. 

4.4. Phase Diagrams 

Phase, diagrams, where available, are included with the 
systems. It should be understood that these are not advanced 
as critically evaluated recommendations. The liquidus curves 
are used as houndary conditions in generating the matrix of 
recommended values jn the two-dimensional analysis so that 
extrapolation into the solid state cannot occur. The literature 
reference for a pha,;;p ai"gram i" givpn with thp, rliagrllm_ 
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FIGURE 1. Temperature-composition phase diagram for Bar. -BaCI •• 

W. Plato, Z. Phys. Chem., 58, 360(1907). 

Melt Preparation and Purification 

Kuvakin and Klyakin [68] purified barium fluoride hy 
roasting the commercial product with a mixture of am­
monium fluoride and barium chloride. Similarly, barium 
chloride was treated with ammonium chloride to volatilize 
any impurities. The salts were fused hefore use. 

Bukhalova and Yagub 'yan [40J used recrystallized C. P. 
chemicals. Fluoride salts were prepared by dissolving the 
carbonates in hydrofluoric acid. 

TABLE 1. Electrical conductance studies: BaF 2 -BaCh 

Ref. 

68 

Investigations critically re-examined 

BaQ2 II' 
mol 0/0 

50-100 

Temp. range 
(T) 

1273-1373 

Comments 

Cell material: Pt 
vessel; Pt electrodes; 
frequency: 1000 Hz; 
,.~lihratinn: mnltfm 

I NaC!, KC! and NaF. 

Deviations from previous NSRDS recommendations [1, p. 7] 

Ref. 

68 

BaQ2 
molo/v 

100 

Min. departure Max. departure 

-13.190/0 (1355 K) -18.170/0 (1275 K) 
I 
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TABLE 2. BaF2 -BaCl2: Specific conductance (ohm-' cm-') 

Mol percent Baa. 

T 50.0 62.5 75.0 87.5 100 

1275 1.457 1.106 1.035 1.268 l.784 
1200 1.476 1.123 1.051 1.287 1.006 
1285 1.495 1.139 1.067 1.305 1.829 
1290 1.515 1.155 1.082 1.324 1.851 
1300 1.553 1.188 1.113 1.361 1.892 
1305 1.572 1.204 1.129 1.3110 un7 
1310 1.591 1.220 1.145 1.398 1.940 
1315 1.611 1.237 1.160 1.417 1.962 
1320 1.630 1.253 1.176 1.436 1.984 
1325 1.649 1.269 1.192 1.454 2.007 
1330 1.669 1.285 1.207 1.473 2.029 
1335 1.688 1.302 1.223 1.491 2.057 
1340 1.707 1.318 1.254 1.529 2.095 
1350 1.745 1.351 1.270 1.547 2.118 
1355 ·1.765 1.367 1.285 l.566 2.140 
1360 1.784 1.383 1.301 1.585 2.162 
1365 1.803 l.399 1.317 1.603 2.185 
1370 1.823 1.416 l.332 l.622 2.207 

Temperature-dependent equations 
,,= a + bT 

Mol % BaCI2 b .103 Standard 
-a 

deviation 

50 3.452 3.850 0.017 
62.5 3.045 3.256 0.006 
75 2.949 3.125 0.008 
87.5 3.484 3.727 0.009 

100 3.891 4.451 0.008 

These values are based on the work of Kuvakin and Klyakin 
(classical ac technique) [68]. The data were reported in equation 
form. The standard deviations reported by the authors are given. 

TABLE 3. Density studies: BaF2-BaCI. 

Investigations critically re.examined 

Ref. 
BaClz 

I Temp. range 
mol 'Y. (T) 

Comments 

40 0-100 (g) 1573 Platinum sphere; calibration: 
volume of sphere determined 
using substances of known den-
sity. 

Mol % BaF. 1573K 

0 2.94 
10 2.98 
20 3.03 
30 3.12 
40 3.22 
50 3.31\ 
60 3.46 
70 3.61 
80 3.74 
90 3.86 

100 3.94 

These values have been interpolated to three significant figures 
from the graphical presentation of Bukhalova and Yagub'yan 
(Archimedean method) [40]. 
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o 100 
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Mol % 80'2 

FIGURE 2. Temperature-composition phase diagram for llaF , .KC1. 

E. I. Banashek and A. G. Bergman, DokI. Akad. Nauk SSSR, 57, 905 
(1947). 

Melt Preparation and Purification 

Bukhalova and Yaguh'yan [3J 1 us,~d c. 1'. potassium 
chloride, recrystallized twice hefon: usc. Barium fluoride 
was prepared hy dissolving the dJ<:JIIieal/y-plln~ earhonat4~ in 
hydrofluoric acid. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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Ref. 

31 

TABLES. Density studies: BaF2 -KCl 

Investigations critically re-examined 

KCl I Temp. range 
mol?o (T) 

0-100 (g) 1573 

Mol % BaF2 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

Comments 

Platinum sphere; calibration: 
volume of sphere determined 
using substances of known 
density. 

1573 K 

1.20 
1.50 
1.80 
2.06 
2.34 
2.62 
2.92 
3.14 
R <10 

3.68 
3.96 

These values have been interpolated to three significant figures 
from the graphical presentation of Bukhalova and Yagub'yan 
(Archimedean method) 131]. 
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CsF-CsCI 

Melt Preparation and Purification 

References [85] and [65] (Smirnov et al.) give no infor­
mation on melt preparation and purification. For a descrp­
lion of Smirnov's method of purifying LiCl, refer (5), 
p. 1005. See also KF·KCI. In a recent publication [94], 
Smirnov describes the preparation of alkali halide melts as 
follow~; The salh5 wert l'tt:ry:Slalli:t.eu anu tldeo.! fut, 24 II 

during which time the temperature was raised gradually up 
to melting. Because it hydrolyzes relatively readily, LiCI 
was dehydrated under'vacuum during 6 days, the tempera· 
ture heing increased very slowly to avoid caking of the salt. 
When it was molten, dry HCI was bubhled through the melt 
for approximately 6 h. All salt mixtures with LiC) were pte­
pared in a similar way. Contact with quartz was avoided to 
prevent contamination of the melts by oxide. 

T .. 'AT:., 7, Electrlcol conductance rludi,,~, C.F -e.CI 

Investigations critically re-examined 

Ret. CsCl Temp. range 
Comments 

mol % (T) 

85 0-100 923-1183 Pt electrodes; freq. range: 
50.000 Hz. 

Deviations from previous NSRDS recommendations [1, pp. 3,6] 

Ref. Csa Min. departure Max. departure 
mol°fo 

85 100 0.06% (960 K) -5.49% (1070 K) 
85 0 -1.580/0 (1010 K) -4.69% (1125 K) 
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TABLE 8. CsF -esC!: Specific conductance (ohm -1 em -1) 
...... :.:;A.;;::~.,::.~ . t: . .#,-,': 

T Mol percent CsC) 
~., ~ .. 

100 88 75 63 50 37 25 12 0 -_ ..... 
930 1.160 
940 1.184 I 

950 1.208 
960 1.232 1.285 1.374 1.564 I 

1)70 1.255 LS07 1.396 1.5S9 i.SS5 
980 1.279 1.329 1.417 1.504 1.613 I 1.763 1.915 2.134 
990 1.301 1.351 1.439 i.526 1.637 1.790 1.945 2.163 2.456 

1000 1.324 . 1.373 1.461 1.548 1.661 1.816 1.975 2.191 2.488 
1010 1.346 1.395 1.483 1.570 1.684 1.fl41 51.004 2.219 2.520 
.J020 1.368 1.416 1.505 1.592 1.707 1.867 2.033 2.247 2.551 
1030 1.390 1.438 1.527 1.613 1.730 1.891 2.062 2.274 2.583 
1040 1.412 1.459 1.548 1.635 1.753 i 1.915 2.090 2.3i:n 2.614 
1050 1.433 1.480 1.570 1.657 1.775 1.939 2.118 2.328 2.645 
1060 1.454 1.501 1.592 1.678 1.797 ! 1.963 2.145 2.355 2.677 
1070 1.475 1.522 1.614 1.699 1.819 1.985 - 2.172 2.381 2.708 
1080 1.543 1.636 1.721 1.840 2.008 2.199 ·2.407 2.739 
lQ90 1.564 1.658 1.742 1.861 2.030 2.225 2.433 2.770 
llOO 1.::185 1.oll0 l.7M 1.1lll2 2.051 2.251 2.459 2.801 
1110 1.605 1.703 1.785 1.902 2.072 2.276 2.484 2.832 
1120 1.626 1.725 1.806 1.922 2.093 2.301 2.509 2.863 
1130 1.646 1.747 1.827 1.942 2.113 2.326 2.534 2.893 
LHO 1.666 1.769 1.848 1.961 ! 2.132 2.350 2.559 2.924 
L150 1.687 1.791 1.869 1.980 I 2.152 2.374 2.583 2.955 
LI60 1.707 1.813 1.999 2.170 2.398 2.607 2.985 
1170 1.726 1.836 2.018 2.189 2.421 2.631 3.016 
11M 1.858 2.207 3.046 
1190 1.880 
1200 1.903 
1210 1.925 
1220 1.948 
1230 1.970 I 
1240 1.993 ! 

Temperature-dependent equations 

a + bT + cT2 

Mol % b.l03 0.106 Standard 
CsQ 

-<II 
deviation 

0 1.055 3.918 0.375 0.006 
12 1.853 5.286 1.242 0.008 
25 2.897 6.794 1.922 0.002 
37 3.037 7.127 2.274 0.005 
50 2.228 ; 5.419 1.530 0.001 
63 0.951 I 2.811 0.312 0.003 
75 0.567 I 1.877 -0.151 0.004 
88 1.330 3.236 0.533 0.004 

100 2.271 
I 

4.943 1.348 0.002 

These values are based on the work of Smirnov. ffimmnv, Sfp.p"ntw, Kh"khlov and No.kevich (classi",,1 no technique) [85]. 
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TABLE 9. Density studies: CsF -CsO Deviations from previous NSRDS recommendations [1, pp. 3,5] 

Ref. 

85 

T 

930 
940 
950 
960 
970 
980 

1000 
1010 
1020 
1030 

1040 
1050 
1060 
1070 

Investigations critically re-examined Ref. 
esQ 

mol % Min. departure 

CsCl Temp. range 
mol 'Yo (T) 

0-100 923-1073 

100 88 

2.789 2.857 
2.779 2.846 
2.768 2.835 
2.758 2.825 
2.747 2.813 
2.737 2.803 
2.716 2.792 
2.705 2,770 
2.695 2.759 
2.604 2.740 
2.673 2.737 
2.663 2.726 
2.652 2.715 
2.642 2.704 

Mol % esCl 

0 
12 
25 
37 
50 
63 
75 
88 

100 

Comments 

Cell material: Pt sphere; calibra-
tion: molten KN0 3 . 

85 
85 

0.400/0 (940 K) 
-0.280/0 (1070 K) 

TABLE 10. CsF-CsC\: Density (g cm -3) 

Mol percent CsCl 

75 I 63 
I 

50 37 I 25 

2.934 
I 

3.035 3.141 3.259 3.404 
2.924 3.023 3.129 3.247 3.391 
2.913 

I 

3.011 3.117 3.235 3.378 
2.902 2.999 3.105 3.223 3.364 
2.891 2.988 I 3.093 3.211 3.351 
2.881 2.970 

I 
3.0BI 3.199 3.338 

2.870 2.964 3.070 3.187 3.324 
2.848 2.941 3.046 3.163 3.298 
2.837 2.929 3.034 3.151 3.285 
2.027 2.917 ::1.022 ::1.1::19 ::1.271 

2.816 2.905 3.0Il 3.126 3.258 
2.805 2.893 3.000 3.Il4 3.245 
2.794 2.882 2.987 3.102 3.231 
2.784 2.870 2.975 3.090 3.218 

Temperature-dependent equations 

P =. a - bT 

a b·l03 

4.8135 1.2105 
4.7942 1.3456 
4.6394 1.3283 
4.3801 1.2054 
4.2382 1.1803 
4.1302 1.1778 
3.9361 1.0770 
3.8766 1.0959 
:.1.769:.1 1.0536 

I 

J 

Max. departure 

0.530/0 (1070 K) 
-0.390/0 (1010 K) 

12 ~ 

3.543 
3.529 
3.515 
3.502 
3.489 
3.4'(5 
3.462 
3.435 
3.422 
::1.400 

3.395 
3.381 
3.368 
3.354 

Standard 
deviation 

0.0004 
0.0006 
0.0013 
0.0008 
0.0009 
0.0009 
0.0007 
0.0008 
O.l)OO4 

0 

3.688 
3.676 
3.663 
3.651 
3.639 
3.627 
3.615 
3.591 
3.579 
3.:;67 
3.555 
3.542 
3.530 
3.518 

These values are based on the work of Smirnov, Shumov, Stepanov, Khokhlov, and Noskevich (Archimedean method) [85]. The following 
equation, with concentration, C, in mole percent CsCI and temperature in K, has been derived from the preceding data: p = e + bT + cC', + drt: 
+ eTC2 + fCT";., where" = 4.902611, b .103 = 1.30079, c . 105 = 2.54535, cl· 105 = -2.7l649, e .10S =1.50924,f. 108 = 1.42221, with a 
maximum departure of 0.330/0 at 923 K and 75 mol % CsCl, and a standard error of estimate of 0.002. This equation may be used to calculate 
the density of CsF-CsCI melts at any given composition in the temperature range 923-1073 K. 
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Ref. 

65: 

TAllLE 11. Viscosity studies: CsF-CsC! 

Investigations critically re-examined 

CsCI 
mol 0/0 

·0-100 

Temp. range 

See footnote a. 

Deviation from previous NSRDS recommendations [Vol. 4, Pt. 2] 

Ref. 

65 : 

CsC! 
mol <yO 

100 

Departure 

-2.82 % (1070 K) 

aThe temperature range was not given. The isotherm at ] 070 K 
(molar viscosity vs. composition) was reported and the values in the 
following table werc calculated from this set of data. 

TAllLE 12_ CsF-CsC!: Viscosity (cp) 

Mol % CsC! 1070K 

0 1.304 
12 1.173 
25 1.108 

37 1.068 
50 1.079 

63 1.073 

75 1.064 
88 1.061 

100 1.034 

These values are based on the work of Smirnov, Khokhlov and 
Antonov (oscillating sphere method) [65] and the density data of 
SlI1imuv, Shumov, and Khokhlov [85]. The data were reported In 
equation form and no estimate of error was given. 

TADLE HI.C.F-CsCI: Molar viscosity (crg a mol-1)a 

Temperature-dependent equations 
log'l1M A +B/T 

Mol % CsC! -A 

o 
12 
25 
37 
50 
63 
75 
88 

100 

1.6660 
1.2178 
1.2219 
1.2308 
1.1422 
1.1259 
1.173i 
1.1666 
1.1743 

B 

1516 
1015 
1019 
1036 

970 
974 

1039 
1050 
1065 

Equations as reported by Smirnov, Khokhlov and Antonov [65] 
(see footnote, table 11); of limited value since temperature limits of 
applicability and standard deviation were not reported. 

aMolar viscosity is defined by r/,M p - 1 ), where M = Xl M 1 -i- X. M. 
and p, X" X, arc the density and mol fraction composition of the 
molten mixture, with the units of '11 in poise. 
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FIGURE 3. Temperature-composlt!0n phase diagram for KF-BaQ,. 
E. I. Banashek and A. G. Bergman, Dokl. Akad. Nauk SSSR, 57, 905 
(1947). 

Melt Preparation and Purification 

Bukhalova and Yaguh'yan [31] purified chemically pure 
barium chloride hy recrystallizing twice from aqueous solu­
tion. Potassium fluoride ~I'as prepared hy reacting chemically 
pure potassium carbonate with hydrofluoric acid_ 

Ret I 
31 

I 

TABLE 14. Density studies: KF-BaClz 

Investigations crjtically re-examined 

BaCa, 
mol 0/0 

0-100 (g) 

Temp. range 
(T) 

1573 

Comments 

Platinum sphere; calihration: 
volume of sphere octtlrmincd 
using substances of known den­
eity. 

______ 4-___ -1-______ .. ____ _ 

TABLE 15. KF-BaCI2 : Density (g em -3) 

Mol % BaC!, 1573 

0 1.60 
10 1.74 
20 1.90 
30 2.06 
40 2.2] 
50 2.35 
60 2.50 
70 2.61 
80 2.72 
90 2.84 

10() 2.93 

These vaJuc~ have been interpolated to three significant fjgures 
from the graphical presentation of Bukhalova and Yagub'yan 
(Archimedean metllOd) [311. 
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FIGURE 4. Temperature-composition phase diagram for KF-KCl. 

W. Plato, Z. Phys. Chern., 58, 364 (1907). 

Melt Preparation and Purification 

100 

KF 

Holm and Berge [60,88] used reagent-grade KF and KCI 
tlrif'tl llt 4.00 _ 500°C under moderate vacuum (0.1 0.01 

torr) and then melted in a platinum crucible in an atmo­
sphere of purified nitrogen. 

Narushkin, Patrov, and Chebotarev [87] used chemically 
pure KF and KCI dried to constant weight at 100 - 150°C. 
The salts were then cooled in a desiccator and weighed in 
sintcrcd corundum containers in an argon atmosphere. 

Smirnov et a!. [84] used high purity potassium 'halides. 
Anhydrous KF was ohtained by dehydrating KF· 2H2 O. ' 

TABLE 16. Electrical conductance studies: KF-KCl 

Investigations critically re-examined 

Ref. 
KCl Temp. range 

Comments 
mol 0/0 (T) 

84 0-100 993-1293 Pt electrodes; freq. range 50,000 
Hz. 

Deviations from previous NSRDS recommendations [1, pp. 3,5] 

Ref. 
KCl 

Min. departure Max. departure 
mol 0/. 

84 100 -0.11% (1065 K) -0.11% (1195 K) 
84 0 -7.44% (1155 K) -7.64% (1220 K) 

TABLE 17. KF-KCl: Specific conductance (ohm -I em -I) 

T Mol percent KCl 

100 88 75 63 50 37 12 0 

1000 2.065 2.155 
1010 2.099 2.187 
1020 2.133 2.218 
1030 2.067 2.166 2.249 2.340 2.470 
1040 2.094 2.199 2.280 2.373 2.502 
1050 2.121 2.231 2.309 2.405 2.534 
1060 2.200 2.147 2.262 2.339 2.436 2.565 
1070 2.227 2.173 2.293 2.367 2.467 2.596 
1080 2.252 2.198 2.323 2.395 2.497 2.626 
1090 2.277 2.223 2.3:;2 2.39:; 2.497 2.626 
HOO 2.302 2.247 2.380 2.450 2.555 2.685 
lll0 2.326 2.270 2.408 2.476 2.583 2.713 3.013 
1120 2.349 2.293 2.436 2.502 2.611 2.741 3.041 
H3G 2.372 '7..316 2-4,62 2.527 2.633 2.763 3.063 
1140 2.394 2.338 2.489 2.552 2.664 2.795 3.095 
1150 2.415 2.359 2.514 2.576 2.690 2.821 3.122 
1160 2.436 2.381 2.539 2.600 2.715 2.847 3.149 3.373 
1170 . 2.457 2.40] 2.563 2.623 2.739 2.872 3.176 3.400 
1180 2.476 2.421 2.586 2.645 2.763 2.897 3.203 3.426 
1190 2.495 2.440 2.609 2.667 2.786 2.921 3.229 3.453 
1200 2.514 2.459 2.631 2.689 2.808 2.945 3.255 3.481 
1210 2.532 2.478 2.653 2.709 2.830 2.968 3.282 3.509 
1220 2.549 2.496 2.673 2.730 2.851 2.990 3.308 3.537 
1230 2.566 2.513 2.694 2.749 2.872 3.012 3.334 3.565 
1240 2.582 2.530 2.713 2.767 2.892 3.033 3.360 3.594 
1250 2.597 2.546 2.732 3.054 3.386 3.623 
1260 2.612 2.562 3.075 3.411 3.653 
1270 2.626 2.577 3.094 3.437 3.682 
1280 3.462 
1290 3.488 
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Molo/e 
I 

KCI 

0 
12 
37 
50 
63 
75 
88 

100 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 17. KF .KCl: Specific conductance ( ohm -1 cm -1 }-Continued 

-a 

-2.660 
0.794 
3.775 
4.455 
3.864 
4.646 
3.525 
il.9t19 

Temperature-dependent iquations 
K=a+bT+cT 

b.l03 

e -1.392 
4.115 
8.871 
9.894 
8.811 
9.948 
8.107 
9.019 

-c.l0· 

-1.730 
0.617 
2.726 
3.201 
2.792 
3.235 
2.600 
3.000 

-" 

Standard 
deviation 

0.012 
0.007 
0.004 
0.006 
0.005 
0.003 
0.006 

These values are based on the work of Smirnov, Shumov, Khokhlov, Stepanov, Noskevich and Antonenko (classical ac technique) [84]. 

T ... ", .. ", 10. Dt: .. oily .Ludic •• I{P·KCl 

Investigations critically re.examined 

Ref. 
KCI T'''"(T)IIJIgt I Comments 

mol 0/0 

84 0·100 993·1253 I Pt hall; calibration: molten 
KNO~. 

60,88 50 1077.4,1136.4

1
Pt.l0O/o Rh sinker; calibration: 

1190.0 water. 

Deviations from previous NSRDS recommendations [1, pp. 3,5 and 
this volume] 

Ref. 
KQ 

Min. departure Max. departure 
mol % 

84 100 0.35% (1140 K) 0.38% (1020K) 
60,88 50 -0.780/0 (1077.4 K) -0.92% (1136.4 K) 

84 0 U.il6% (1150 K) l.Yl'Yo (1250 K) 

J. Phys. Chem. Ref. Data, Vol. 8, No.1. HI7g 
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T 

100 88 

1000 
1010 
1020 1.576 
1030 1.570 
1040 1.564 
1050 1.558 
1060 1.516 1.552 
1070 1.510 1.546 
lUHU 1.5U5 1.540 
1090 1.499 1.534 
1100 1.493 1.529 
1120 1.481 1.517 
1130 1.476 1.511 
1140 1.470 1.505 
1150 1.464 1.499 
1160 1.458 1.493 
1170 1.453 1.487 
1180 1.447 
1190 1.441 
1200 
]210 
1220 
1230 
1240 
1250 

Mol % KCl 

0 
12 
37 
50 
63 
70 
88 

100 

JANZ, TOMKINS, AND ALLEN 

TABLE 19. KF.KCl: Density (g cm -3) 

Mol percent KCl 

75 63 50 

1.617 
1.611 
1.605 
1.599 
1.593 
1.587 1.626 1.675 
1.581 1.619 1.669 
1.575· 1.613 1.662 
1.569 1.607 1.656 
1.563 1.601 1.650 
1.551 1.589 1.638 
1.545 1.583 1.631 
1.539 1.577 1.625 
1.533 1.571 1.619 
1.527 1.565 1.613 
1.521 1.5::;9 1.607 
1.515 1.552 1.601 
1.509 1.546 1.595 
1.503 1.540 1.588 

1.534 1.582 
1.528 1.576 
1.522 1.570 
1.516 1.564 
1.510 1.557 

Temperature·dependent equations 
p a- bT 

a b.l03 

2.6806 0.6750 
2.5HUU U.663\1 
2.4136 0.6109 
2.3296 0.6177 
2.2722 0.6100 
2.2167 0.5962 
2.1830 0.5950 
2.1300 0.5790 

37 12 0 

1.803 
1.797 
1.790 
1.784 
1.778 
1.772 
1.766 
1.760 
1.754 
1.748 1.856 
1.742 1.850 
1.729 1.836 
1.723 1.830 
1.717 1.823 
1.711 1.817 1.904 

1.810 1.898 
1.003 1.091 
1.797 1.884 
1.790 1.877 
1.783 1.871 
1.777 1.864 
1.770 1.857 
1.763 1.850 

1.844 
1.837 

Standard 
deviation 

0.0002 
U.UUU5 
0.0006 
0.0003 
0.0004 
0.0004 
0.0003 
0.0010 

These values are based on the work of Smimov, Shumov, Stepanov, Khokhlov and Noskevich (Archimedean method) (84]. 

TABLE 20. Surface tension studies: KF·KCl 

Investigations critically re-examined 

Ref. 
KCl Temp. range 

Comments lIIul10 (T) 

60 50 1073 Pt.l0o/D Rh sinker; calibration: 
water. 

87 10·90 1173 Calibration: molten NaCl, KCl, 
NaF,KF. 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 

TABLE 21. KF·KCl: Surface tension (dyn cm -1) 

Mol % KCl 1173K 

10 92.3 
20 96.3 
30 96.3 
40 99.6 
50 103.8 
60 106.0 
70 106.9 
80 110.1 
90 114.7 

The values in this table are those obtained experimentally by 
Narushkin, Patrov and Chebotarev (modified maximum bubble 
pressure method) (87]. 
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KF-NaCI 

KF-NoCI 

852 

600 

o 40 60 80 100 
~a ~ 

Mol % KF 

FiGURE 5. Temperature·composition phase diagram for KF-NaCi. 
V. D. Polykov and S. I. Berul, Izv. Sekt. Fiz .• Khim., Nal. Inst. Ob. 
Neolg. Khim., Akad. Nauk 888R, 22, 170 (1953). . 

Melt Preparation and Purification 

Ryschkewitsch [9] used chemically pure KF and NaCl, 
and carried out the measurements under dry nitrogen. 

TABLE 22. Electrical conductance studies: KF-NaCl 

Investigations critically re·examined 

Ref. 
NaCl Temp. range 

Comments 
mol 0/0 (T) 

9 0,33,66, 983.1273 Cell material: quartz cell or Pt 
100a crucible; Pt electrodes; freq. 

range: e<6000 Hz; calibration: 
Hz SO 4 solutions, saturated 
NaCl solution, molten KNO •. 

aRyschkewitsch reported the specific conductance of single salt 
melts graphically. The temperature measurements were accurate to 
within 1 °e. 

TABLE 23. KF-NaCl: Specific conductance (ohm -1 cm -1) 

T 

990 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
IHO 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 

NaCl 
mol 0/0 

33.3 
50 
66.6 

Mol percent NaCl 

66.6 50 

2.32 
2.41 2.70 
2.51 2.78 
2.59 2.86 
2.68 2.94 
2.77 3.02 
2.86 3.10 
2.94 3.18 
3.03 3.26 
3.11 3.33 
3.19 3.40 
3.27 3.48 
3.35 3.55 
3.43 3.62 
3.51 3.69 
3.59 3.76 
3.66 3.83 
3.74 3.89 
3.81 3.96 
3.88 4.02 
3.95" 4.09 
4.02 4.15 
4.09 4.21 
4.16 4.27 
4.23 4.33 
4.29 
4.36 
4.42 
4.49 

Temperature-dependent equations 
K=a+bT+cT2 

a b.102 c.l06 

-31.6045 5.6488 -22.1904 
-11.3609 1.9723 - 5.6670 
-12.1839 2.0052 - 5.4536 

33.3 

2.57 
2.69 
2.81 
2.93 
3.04 
3.14 
3.24 
3.34 
3.43 
3.52 
3.60 
3.60 
3.76 
3.83 
3.89 
3.95 
4.01 
4.06 
4.11 
4.15 
4.19 
4.23 

Standard 
error of 
estimate 

4.33% 
2.11% 
2.32% 

These values are based on the work of Ryschewitsch (classical ac 
technique) [9]. 

J. Phy •• Chum. fluf. Dutu, YOI. 6. No.1, 1979 
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TABLE 24. Density studies: KF-NaCI Melt Preparation and Purification 

Investigations critically re-examined 

Ref. 
KF Temp. range 

mol % (T) 

43 0-70 (g) 1073 

TABLE 25. KF -NaCl: Molar volume (cm3 ) and dlm~ity (g I'm -3) 

Mol % KF 
Molar volume Density 
(T= 1073 K) (T"'I073K) 

0 37.7 1.55 
10 37.5 1.56 
20 37.0 1.58 
30 36.4 1.60 
40 35.7 1.63 
50 34.9 1.67 
60 34.3 1.70 
70 33.5 1.74 

These values are based on the work of Markov and Prisyazhnyii 
[43] (Archimedean method}. The values were obtained by interpola­
tion of the graphically.presented results (mole volume), and sub­
o;equellt <;onver~!on of this data to denSities in the conventlonal 
manner. 

900 

850 

700 

500 

o 
LiF 

20 

UF.LiCI 

o 

40 60 

Wt. % Liel 

UF-LiCI 

485 

eo 

607 

C 0 

100 
Liel 

FIGURE 6. Temperature-composition phase diagram for LiF-LiCL 

A.A. RI'I"hv~r, T.v .. tn, M .. ",IL 1, !lOR (1930): Z Anorg. AIlg. Chem. 
210,183 (1933). 

J. !'''v'' C""m. Rof. Dlltll, Vol. 8, No.1, 1979 

Danielyan and Belyaev [52] used salts prepared from 
chemically pure reagents dried at 150°C for several hours. 

Holm and Berge [60, 88] used reagent grade lithium 
fluoride and lithium chloride dried at 400-500 °c under 
moderate vacuum (0.1-0.01 torr) and then melted 'in a 
platinum crucihle under an atmosphere of purified nitrogen. 

References [79] and [82] (Smirnov et al.) contain no 
information on mp.lt pl'p.pnl'lItion. However, see CsF.CsCL 

TABLE 26. Electrical conductance studies: LiF-LiCl 

Investigations critically re·examined 

Ref. 
LiCl ,Temp. range 

mul % (T) Comments 

52 60,69.5, ~788·l033 Cell material: quartz capillary; 
Pt disc-shaped electrodes; freq. 
range: 2000.20,000 He; ealibrll 

tion: 0.1 M KCl. 

80, 
100 (g) 

82 0·100 933-1273 [I Pt electrodes; freq. range: 
50.000 Hz. 

Deviations from previous NSRDS recommendations [1, pp. 3,4] 

Ref. 

82 
82 

LiCl 
mol % 

100 
o 

Min. departure 

0.000/0 (970 K) 
0.030/0 (1260 K) 

Max. departure 

-0.15% (1055 K) 
-2.56% (1150 K) 



T 100 88 

940 6.023 5.463 
960 I 6.118 5.566 
980 6.211 5.656 

1000 6.299 5.749 
1020 6.379 5.833 
1040 6.464 5.915 

I 

1060 6.541 5.996 I 
I 

1080 6.6~3 6.072 
I 

1100 6.684 6.143 
ll20 6.74\1 b.213 
1140 6.811 6.282 
1160 6.875 6.342 
1180 6.931 6.401 
1200 6.981 6.455 
1220 , 7.031 6.512 
1240 7.076 6.561 
1260 H2O 6.608 
--

Mol 0/0 LiCl -a 

100 ! 2.38328 
88 3.79487 
75 4.53422 
b3 5.09117 
50 4.45470 
37 6.50401 
25 6.35426 
12 6.13153 

0 6.62282 

PROPERTIES OF MIXED HALIDE MELTS. 

T~lILE 27. LiF-LiCl: SPecific conductance (ohm-1 cm-1 ) 

75 

4.856 
4.973 
5.095 
5.205 
5.317 
5.419 
5.527 
5.626 
5.720 
5.816 
5.903 
5.992 
6.072 
6.155 
7.232 
6.304 
6.374 

Mol percent LiCl 

I 63 50 
I 

4.610 4.741 
; 

4.743 4.880 i 

4.867 5.025 
4.994 5.161 
5.110 5.295 
5.229 5.427 
5.345 5.556 
5.452 5.679 
5.562 5.801 
5.665 5.917 
5.763 6.035 
5.864 6.147 
5.959 6.253 
6.048 6.357 
6.136 6.460 
6.222 6.557 
6.037 6.651 

-
Temperature.dependent equation 

K = a + bT + cT2 + dT3 

b.l0 2 _c.l06 

1.30626 4.38178 
1.53803 6.54756 
1.39024 4.16275 
1.40770 

i 
3.99430 

1.14329 

I 

0.812034 
1.59769 4.07234 
1.67159 

I 

4.48874 
1.72097 4.67529 
1.90497 5.17567 

37 

4.915 
5.081 
5.244 
5.402 
5.552 
5.709 -

5.856 
6.000 
6.143 
6.282 
6.421 
6.547 
6.677 
6.805 
6.926 ! 

7.045 I 
7.163 I 

141 

-.~ ~~"",~- ,,,-

-.. "'··r-

25 12 I 
I 

II 
¥.~ •• -". -

5.391 5.912 11·,71111 
5.556 6.081 (l.Ilel!! 
5.717 6.245 7.077 
5.875 6.403 7.!!!l4 
6.026 6.561 7.'t21 
6.175 6.706 7,;'1)(1 
6.321 6.860 7.755 
6.461 7.005 7.917 
6.603 7.139 8.071 
6.738 7.283 8.218 
6.867 7.410 8.368 
6.999 7.539 8;510 
7.118 7.664 8.645 
7.241 7.788 8.784 
7.357 7.900 8.914 
7.471 8.021 9.042 
7.583 8.134 9.164 

d.lO fO Stand. PITor of ".t 

I 0.022% 
7.08847 0.029% 

0.031% 
0.031% 

10.05267 0.024% 
0.029% 

I 

·0.0230/. 
0.041% 
0.025% 

These values are based on the work of Smirnov. Khokhlov. Stepanov. and Shumov (classical ap ,,,,,hni,!I1") [821. Th",.e authors reported 
equivalent conductivities in the fonn of scmilogarithmic equations. The original data were converted to specific conducthities using the density 
equations reported in the same paper. 

TABLE 28. Density studies: LiF-LiCl 

Investigations critically re-examined 

. Ref. LiC! Temp. range 
Comments mol 0/0 (T) 

60 50 982.2,1014.2, Pt.l0% Rh sinker; calibration: 
1085.2 water. 

82 0-100 933·1273 Pt sphere; calibration: molten 
KN0 3 • 

Deviations from NSRDS recommendations [1, pp. 3, 4 and 
this volume] . 

Ref. 
uel 

Min. departure Max. departure mol "/0 

82 100 -0.03% (930K) -0.14% (1050 K) 
60 50 0.33% (1085.2 K) 0.76% (982.2 K) 
82 0 0.01"/0 (1210 K) 0.280/. (1270 K) 

J. Phys. Cham. Ref. Data, Vol. 8, No. 1,1979 
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TABLE 29. LiF-LiCl: Densi~y (g em -3) 

Mol percent LiCl 
T 

100 88 75 : 63 50 37 25 12 0 

940 1.477 1.493 1.517 I 1.548 1.588 1.640 1-.699 1.768 1.877 
960 1.468 1.485 1.508 1.540 1.579 1.631 1.691 1.760 1.869 
980 1.459 1.476 1.500 1.531 1.571 1.623 1.682 1.751 ! 1.860 

I 
1000 1.450 1.467 1.491 1.522 1.562 1.614 1.673 1.743 1.852 
1020 1.441 1.458 1.482 1.513 1.553 1.6.05 1.664 1.735 

I 

1.844 
1040 1.432 1.419 1.173 1.501 1.51.1 1.597 1.655 1.726 UJ.35 
1060 1.423 1.441 1.465 1.496 1.536 1.588 1.646 1.718 

! 
1.827 

1080 1.414 1.432 1.456 
: 

1.487 1.527 1.579 1.637 1.710 ; 1.819 
1100 1.405 1.423 1.447 

I 
1.478 1.518 1.570 1.629 i.701 I 1.811 

H2O 1.396 1.4]4. 1439 I.Mi9 1.50Q 1.562 1.620 1.693 1.802 
1140 1.387 1.406 1.430 1.460 1.501 1.553 1.611 1.685 1.794 
1160 1.379 1.397 1.421 1.452 1.492 1.544 1.602 1.676 1.786 
1180 1.370 1.397 1.421 1.452 1.492 1.544 1.602 1.676 1.786 
1200 1.361 1.379 1.421 1.452 1.492 1.544 1.602 1.676 1.786 
1220 1.352 L371 1.395 1.425 1.466 1.518 ].575 1.651 1.7-61 
1240 1.343 1.362 1.386 1.416 1.457 1.509 1.567 1.643 1.753 
1260 L334 1.353 1.377 1.408 1.448 1.501 1.558 1.634 1.744 

Temperature dependent equations 
p a- bT 

Mol % LiCl 1>_103 Standard 
deviation 

0 2.266 0.414 0.002 
12 2.160 0.417 0.003 
25 2.116 0.443 0.003 
37 2.050 0.436 0.003 
50 2.000 0.438 0.002 
63 1.962 0.440 0.004 
75 1.928 0.437 0.004 
88 1.905 0.438 0.004 

100 1.896 0.446 0.005 

These values are based on the work of :Smirnov, Khokhlov, :Stepanov and ::;humov (modified maximum bubble pressure method) 182]. The 
following equation, with concentration, C, in mole percent LiCI and temperature in K, has been derived from the preceding data: p = a + bC + cT + 
dC2 + eC3 + rrc2 + gCT2

, where a " 2.25621, b.l03 
'" _ 8.20475, c.l04 

" -4.09235, d .105 '" 6.37250, e.l07 = -2.52846,1.109 "8.73570, 
g.101o " -5.11184, with a maximum departure of 0.540/0 at 933 K and 12.0 mol % LiCl, and a standard error of estimate of 0.004. This equa­
tion may be used to calculate the density of LIF-LICI melts at any given eompo.Uioll ill til" tt:lJlpeJatUlc range 933-1273 K. 

TABLE 30. Surface tension studies: LiF·LiCI 

Investigations critically re.examined 

Ref. LiCI Temp. range: 
Comments 

mol % (T) 

88 50 1073 Pt-l0% Rh sinker; calibration: 
water. 

79 0-88 929-1240 Cell material: Mo crucible; cali-

i 
bration: molten NaC!. 

Deviations from NSRDS recommendations [2, p. 55 Ilnd this volume] 

Ref. 
LiCI 

Min. departure Max. departure 
mol% 

88 
! 

50 -18.450/0 (1073 K) 
79 0 1.70% (1170 K) 1.760/0 (1240 K) 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 



T 
88 

-
930 144.9 
940 144.1 
950 143.2 
960 142.4 
970 141.:; 
980 140.7 
990 139.8 

1000 139.0 
1010 138.1 
1020 137.3 
1030 136.5 
1040 135.6 
1050 134.8 
1060 133.9 
1070 133.1 
1080 132.3 
1090 131.4 
1100 130.6 
1110 129.7 
1120 
1130 
1140 
il50 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 

75 

152.2 
1:;1.3 
150.5 
149.7 
148.8 
147.9 
147:1 
147.1 
145.4 
144.5 
143.7 
142.8 
142.0 
141.1 
14U.3 
1394. 
138.6 
137.7 
136.9 

Mol % LiCI 

o 
12 
25 
37 
50 
63 
75 
88 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 31. LiF.LiCl: Surface tension (dyn em -1) 

Mol percent LiCI 

63 50 37 

162.1 
161.2 
160.3 
159.4 
158.5 
157.6 171.3 
157.6 171.3 
155.8 169.4 
154.9 168.5 
154.0 167.6 184.0 
i53.1 165.8 183.0 
152.1 164.9 182.1 
151.2 164.0 181.2 
15U.3 J03.J 1110.3 
149.4 162.1 179.3 
148.5 161.2 178.4 
147.6 160.3 177.5 
146.7 159.4 176.6 
145.8 158.5 175.7 

157.6 174.7 
173.8 
172.9 
172.0 

Temperature.dependent equations 
'Y a + bT 

a 

350.2 
323.8 
303.3 
281.7 
264.4 
250.0 
234.1 
223.2 

-b 

U.U98b 
0.0949 
0.0958 
0.0922 
0.0913 
0.0906 
0.0853 
0.0842 

143 

25 12 0 

20M ! 

199.8 
198.9 

.197.9 219.4 241.7 
197.0 218.5 240.7 
196.0 217.5 239.8 
195.0 216.6 238.8 
194.1 215.6 231.8 
193.1 214.7 236.8 
192.2 213.7 235.8 
191.2 212.8 234.8 
190.3 21Ul 233.9 
189.3 210.9 232.9 
188.3 209.9 231.9 

209.0 230.9 
208.0 229.9 

228.9 
227.9 

These values are based on the work of Smirnov and Stepanov (maximum bubble pressure method) [79]. The following equation, 
with concentration. C. in mole percent LiCi ann f"mper.fur" in l(, has he .. n derived from the ljreceding data: 'Y '" Q .. bTC + eC' .. JCT' ... oTC' .. 
rr3

, where a 271.25732, b.103 = -2.89297, c.l04 = -4.13850, d.106 = 1.04392, e.l0 '" 7.27278,1.108 = -2.89297, with a maximum 
departure of 0.370/0 at 1109 K and 88 mol % Liel, and a standard error of estimate of 0.317. This equation may be used to calculate the surface 
tension of LiF.LiCl melts at any given composition in the temperature range 929·1240 K. 

J. Phvs. Chern. Ref. Data. Vol. 8. No.1. 1979 
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FIGURE 7. Temperature.composition phase diagram for NaF.BaC!2' 

E. I. Banashek and A. G. Berl!lllan. Dokl. Akad. Nauk SSSR.. 56. 485 
(1947). . 

Melt Preparation and Purification 

Taniuchi [47] used best quality commercial reagents 
dried at llO °c and kept in a desiccator. 

TABLE 32. Electrical conductance studies: NaF.BaCh 

Ref. 

47 

Investigations critically re.examined 

0.100 (g)a 

Temp. range ! 
(T) : 

Comments 

1123.1173. I Cell material: PI crucible; Pt 
1273 \ electrodes; freq. range: 2500, 

1

5000 and 10,000 Hz; calibra· 
, tion: O.OIN KC! solution. 

Deviations from previous NSRDS recommendations [1. pp. 3.7] 

I BaCI2 
Ref. I mol 0/< 

Min. departure 

47 \ 100 4.44% (1273 K) 
47 0 0.46%(1273 K) 

aNumcrical value. for pure component.. at 1273 K. 

J. Phys. Chern. Rei. Data, Val. 8, No.1, 1979 

BaCl2 1123 K 1173 K 1273 K 
mol % 

0 I 5.13 
10 3.67 3.87 I 4.17 
20 2.92 3.16 3.43 
~u 2.74 2.YU 
40 2.48 2.70 
50 2.54 
60 2.44 
70 2.34 
80 2.30 
90 2.24 

100 2.18 

These values have becn interpolated to three significant figures 
from the graphical presentation of Taniuchi (classical ae technique) 
[47). 
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FIGURE 8. Temperature,composition phase diagram for NaF·NaC!. 

Argonne National Laboratory, ANL-7316, Galvanic Cells with Fused 
Elccuoly lc~ (1967). 
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Melt Preparation and Purification 

Ohta [63] dried Merck p.a. NaF and NaCI under a 
vacuum of 10- 2 torr at a temperature of 400°C. The salts 

were then allowed to crystallize as the temperature was 

slowly lowered. Imperfect crystals were discarded. 

Narishkin, Patrov and Chebotarev [87] used chemically 

pure NaF and NaCI dried to constant weight at 100-150 °c. 

The salts were then cooled in a desiccator and weighed in 
sintered corundum containers in an argon atmosphere. 

Ref. 

41 
66 

Ref. 

41 
66 

T 

1173 
1273 

TABLE 34. Density studies: NaF.NaCl 

Investigations critieally re·examined 

NaCl 
mol 0/. 

Temp. range 

0,25,50,75,100,30,50.75 1173 
1273 

Comparisons wIth prevIous NSRDS recommendations 
[I, pp. 3 and 4] 

NaCI 
mol 0/. 

100 
o 

Departure 

-1.080/. (1173 K) 
-0.51% (1173 K) 

TABLE 35. NaF .NaCl: Density (g cm -3) 

Mol percent NaCl 

100 75 50 30 25 

1.486 1.567 1.663 1.814 
1.5006 1.6452 1.7160 

0 

1.932 

The values at 1173 K in this table are those of Shieko. Perks and 
Pozdnyokov (Archimedean method) [4l]; those at 1273 K are from 
Bukhalova. Shegurova and Y agub 'yan (Archimedean method) [66J. 
The data of [41] were reported in equation form; the experimental 
values of [66] are given. Neither paper gives an' error estimate. 

TAlILE 36. Viscosity studie.: NnF-NnCJ 

Investigations critically re-examined 

Ref. NaCI Temp. range 
Comments mol 0/. (T) 

63 0-100 1273 Pt.100/. Ir sphere; tungsten tor-
sion wire; calibration: water. 
molten KN03 , NaCl, KCl. 

TABLE 37. NaF-NaCl: Viscosity (cp) 

Mol 0/. NaCl 1273K 

0 1.420 
22 1.185 
40 0.990 
60 0.863 
81 0.76 

The." value. arc tho"" of Oht" (o.cill..ting aphere method [63]. 
Ohta estimated the error in these measurements as ± 2.50/0. 

TABLE 38. Surface tension studies: NaF-NaCI 

Investigations critically re-examined 

Ref. NaC) Temp. range 
Calibration 

mol 0/0 (T) 

87 10-90 1273 Sodium and potassium chlorides 
and fluorides. 

TABLE 39. NaF-NaCl: Surface tension (dyncm -') 

Mol % NaCI 1273K 

10 162.2 
20 134.4 
30 125.5 
40 121.3 
50 115.8 
60 116.2 
70 111.3 
80 110.4 
90 108.6 

The values in this table are those reported by Narishkin, Patrov 
and Chebotarev (maximum bubble pressure method) [87]. 

;' 800 
-; r718 
~ 
::3 

~ 600 
Q) 
Co 
E 
Q) 

I- 300 

o 
RbCI 

20 

RbF-RbCI 

RbF-RbCI 

40 60 

Mol % RbF 

80 

780~ 

100 

RbF 

FIGURE 9. Temperaturc-compohilion phliMC c\iaf.(ram for RbF-RbCl. 

E. I. Banashek, Izv. Sekt. Fiz. Khim, Anal., Akad. Nauk SSSR, 20, 
1.:'9 (1950). 

Melt Preparation and Purification 

Holm and B(~rg(' 1881 lIs(~d reagent grade RhF and RhCL 
The salts were dried ill 400-500 °c under moderate vacuum 

(0.1-0.01 lorr) and then meller! in a platinum crucible in an 

atmosphere of purified N2 . 
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TABLE 40. Surface tension studies: RbF-RbCl 

Investigations critically re-examined 

Ref. RbCl Temp. range 
Comments Mol 0/0 (T) 

88 51 1073 Pt-l0% Rh sinker; calibration: 
water. 

TABLE 41. RbF -RbCl: Surface tension (dyn em -1 ) 

The value in this table is that reported by Berge and Holm (pin 
detachment method) [00]. 

5.2. Fluoride-Bromide Systems 

CsF-CsBr 

Melt Preparation and Purification 

References [85] and [65], Smirnov et. aI, give no infor­
mation as to melt purification. However, see CsF·CsCI. 

TABLE 42. l!:lectrica1 conductance studies: Cs ... ··Csl:lr 

Investigations critically re-examined 

Kef. CsHr Temp. range 
Comments 

mol % (T) 

85 0-100 923-1193 Pt electrodes; frequency: 
::10,000 Hz. 

Deviations from previous NSRDS recommendations [1, pp. 3, 15] 

Ref. CaBT Min. departure Max. departure 
mol % 

85 100 -0.10% (945 K) -9.850/0 (1070 K) 
85 0 -1.58% (1010 K) -4.69% (1125 K) 

TABLE 43. CsF-CsBr: Specific conductance (ohm -I cm -I) 

Mol percent CsBr 
T 

100 88 75 63 50 37 25 12 0 

930 0.867 
940 0.884 
950 0.901 0.903 
960 0.917 0.923 
970 0.933 0.944 1.137 1.263 1.424 2.006 
980 0.949 0.963 l.l54 1.282 1.445 1.701 2.033 
990 0.965 0.982 1.075 l.l71 1.301 1.465 1.725 2.060 2.456 

1000 0.980 1.001 1.091 1.187 1.319 1.485 1.750 2.087 2.488 
1010 0.995 1.019 1.107 1.203 1.337 1.524 1.798 2.139 2.551 
1020 1.010 1.037 1.122 1.219 1.354 1.505 1.774 2.139 2.551 
1030 1.025 1.053 1.137 1.235 1.371 1.543 1.821 2.164 2.583 
1040 1.039 1.070 1.153 1.251 1.388 1.562 1.844 2.189 2.614 
1050 1.053 1.086 1.168 1.267 1.404 1.581 1.866 2.214 2.645 
1060 1.067 1.101 l.l83 1.283 1.420 1.599 1.888 2.238 2.677 
1070 1.081 1.116 l.l97 1.298 1.435 1.617 1.910 2.262 2.708 
1080 1.094 1.313 1.212 1.313 1.450 1.635 1.931 2.285 2.739 
1090 1.144 1.226 1.328 1.464 1.652 1.952 2.308 2.770 
1100 1.157 1.241 1.343 1.478 1.669 1.972 2.330 2.801 
1110 1.170 1.255 1.356 1.492 1.686 1.992 2.352 2.832 
1120 l.l82 1.268 1.373 1.505 1.703 2.012 2.374 2.863 
1130 1.194 1.282 1.387 1.517 1.719 2.031 2.395 2.893 
1140 1.205 1.296 1.401 1.530 1.735 2.050 2.415 2.924 
1150 1.216 1.309 1.415 1.541 1.751 2.068 2.436 2.955 
1160 1.226 1.323 1.429 1.553 1.766 2.086 2.455 2.985 
1170 1.235 1.336 1.443 1.564 1.781 2.104 2.475 3.016 
1180 1.457 3.046 
1190 1.471 
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TABLE 45. CsF .CsBr: Density (g em· 3 )-Continued 

Temperature.dependent equations. 
p=a- bT 

Mol % CsBr b.l03 Standard 
a 

deviation 

0 4.8135 1.2105 0.0004 
12 4.8084 1.3137 0.0007 
25 4.6676 1.2885 0.0005 
37 4.5614 1.2711 0.0006 
50 4.4914 1.2749 0.0006 
63 4.4032 1.2488 0.0008 
75 4.3567 1.247ti 0.0001\ 

These values are based on the work of Smirnov, Shumov, Stepanov, Khokhlov and Noskevieh (Archimedean method) [85]. The following 
equation, with concentration, C, in mole percent CsBr and temperature in K, has been derived from the preceding data: p "a + bT + eCz + dTC + 
eC3 + jfC2 + gCT2, where a = 4.86120, b.l03 -1.25435, c.1Os 5.15260, d.lOs -2.01680, e.l07 -1.94613,/.108 1.72902,g.109 

9.41693, with a maximum departure of 0.28% at 923 K and 12 mol % CsBr, and a standard error of estimate of 0.003. This equation may be 
used to calculate the density of CsF-CsBr melts at any composition in the temperature range 923-1073 K. 

TAllLE 46. Viscosity studies: CsF·CsBr 

Investigations critically re.examined 

aThe temperature range was not given. A 1070 K isotherm (molar 
viscosity versus composition) was reported and the values in the fol­
lowing table were calculated from these data. 

TABLE 47. CsF-CsBr: Viscosity (cp) 

Mol % CsBr 1070K 

0 1.304 
25 1.224 
37 . 1.178. 

63 1.117 
75 1.122 
88 1.142 

100 1.203 

These values are based on the work of Smirnov, Khokhlov and 
Antonov (oscillating sphere method) (65] and the density data of 
Smirnov, Shumov and Khokhlov [83]. The data were reported in 
equation form and no estimate of error was given. 

J. Phys. Chom. Ref. Data, Vol. 8, No.1. 1979 

TABLE 48. CsF .CsBr: Molar viscosity (erg 5 mol- 1 )a 

Mol % CsBr 

o 
25 
37 
63 
75 
88 

100 

Temperature.dependent equations 
iogllM A +B/T 

-A 

1.6660 
1.3296 
1.2840 
0.9267 
0.9464 
1.2039 
1.0230 

B 

1516 
1202 
1168 

821 
869 
985 

1031 

Equations as reported by Smirnov, Khokhlov and Antonov [65] 
(see footnote, table 46); of limited value since temperature limits of 
applicability and standard deviation were not reported. 

aMolar viscosity is defined by liMp·') where M '" X1M, + X1M" 
and p, XI' X,. are the density and mol fraction composition of the 
molten mixture, with the units of 17 in poise. 

600 

600 

o 
KBr 

KBr-KF 

20 

KF·KBr 

561 0 

40 60 80 

Mol% KF 

FIGURE 10. Temperature·composition phase diagram for KBr-KF. 

100 
KF 

N. S. Kurnakow and J. B. Wrzesnewsky, Z. Anorg.Chem. 74,90 
(1912). 
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.lIIelt Preparation and Purification TABLE 49. Electrical conductance studies: KF-KBr 

Smirnov et al. [84] used high purity pObssium halides. Investigations critically re-examined 

Anhydrous KF \vas obtained by dehydrating KF·2H2 O. 
KBr Temp. range 

T 
100 88 

1010 
1020 1.708 
1030 1.602 1.731 
1040 1.()25 1.753 
1050 1.647 

! 1.775 
1060 1.669 1.796 
1070 ·1.691 1.817 
1080 1.712 1.837 
1090 1.733 1.856 
1100 1.75;l 1.875 
1110 1.774 i.893 
H2O 1.794 1.911 
1130 1.814 1.928 
1140 1.833 1.945 
1150 1.852 1.961 
1160 1.871 1.976 
1170 1.890 1.991 
1180 1.908 2.006 
1190 1.926 2.019 
1200 1.944- 2.033 
1210 1.961 2.045 
1220 1.978 2.058 
1230 2.069 
1240 2.080 
1250 2.091 
1260 
1270 
1289 
12~0 

I 

Mol%KBr -IJ 

0 -2.660 
12 1.359 
25 2.417 
37 0.513 
50 3.699. 
63 0.li2 
75 2.144 
88 3.559 

100 2.343 

. Ref. 
mol 0/0 (T) 

Comments 

84 0-100 1003-1293 

I 
Pt electrodes; freq. range: 
50,000 Hz. 

Deviations from previous NSRDS re.commendations [1, pp. 3,141 

Ref. 
KBr 

Min. departure 
mol"/c 

84 lOU -2.b9'J'0 (1220 K) 
84 ° -7.44% (1l55o/~ K) 

TABLE 50. KF-KBr: Specific conductance (ohm -1 cm -1) 

75 

1.795 
1.817 
1.838 
1.859 
1.~79 
1.900 
1.919 
1.939 
1.958 
1.977 
1.996 
2.014 
2.032 
2.050 
2.067 
2.004 
2.101 
2.117 
2.133 
2.149 
2.164 
2.179 
2.194 
2.208 

I 

Mol percent KBr 

I 63 
I 

50 

1.824 
1.845 
1.865 
1.686 
1.906 
1.927 
1.947 
1.968 
1.988 
2.009 2.090 
2.029 2.115 
2.050 2.140 
2.071 2.165 
2.091 2.189 
2.112 2.212 
2.1<!3 2.235 
2.153 2.258 
2.174 2.280 
2.195 2.301 
2.216 2.322 
2.237 2.343 
2.258 2.363 

2.383 
2.402 

I 

2.420 
2.439 

I 
I 

I 
Temperature-dependent equation 

" a+bT+cT'2 

b.103 

_1.:192 

4.557 
6.180 
2.913 
7.953 
1.796 I 

5.484 

I 
8.021 
5.395 

37 2!'> 

2.167 
2.188 
2.210 
2.231 2.397 
2.252 2.423 
2.273 2.449 
2.294 2.475 
2.315 2.500 
2.336 2.525 
2.357 2.550 
2.378 2 .. 57~ 
2.398 2.599 
2.419 2.622 
2.439 2.646 
!:t4hO 2.669 
2.480 2:692 
2.501 2.714 
2.52i 2.737 
2.541 2.758 
2.561 2.780 
2.581 2.801 
2.601 2.822 

-c.l06 

-1.730 
0.760 
1.618 
0.363 
2.446 

-0.120 
1.611 
2.801 
1.519 

Max. departure 

-4.920/0 (1100 K) 
-7.640/0 (1220 K) 

12 0 

2.763 
2.791 
2.820 
2.848 
2.876 
2.904 3.57: 
2.932 3.39! 
2.960 3.426 
2.987 3.453 
3.015 3.11'11 
3.042 3.509 
3.069 3.537 
3.096 3.565 
3.123 3.594 
3.150 3.62~ 

3.176 ::\.65:: 
3.203 3.68~ 

3.229 
3.255 

Standard 
deviation 

0.012 
0.007 
0.008 
0.006 
0.005 
0.005 
0.004 
0.005 
0.003 

These values are hased on the work of Smirnov, Shumov, Khokhlov, Stepanov, Noskevich and Antonenko (classical ac technique) [84]. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 . 



150 JANZ. TOMKINS. AND ALLEN 

TABLE 51. Density studies: KF-KBr 

Investigations critically re·examined 

Ref. 
KBr Temp. range 

Comments 
mol % (T) 

84 0·]00 873-1253 Pt ball; calibration: molten 
KN03' 

" 

Deviatiorul from previous NSRDS recommendations [1, pp. 3,14] 

Ref. 
KBr 

Min. departure Max. departure 
mol,. 

84 100 I 0.35% (1140 K) 0.38'. (1020 K) I 

84 0 I 0.360/0 (1150 K) 1.91%(1250K) I 
! 

TABLE 52. KF·KBr: Density (g em -3) 

Mol percent KBr 
T 

100 88 75 63 50 37 25 12 0 

980 2.066 
990 2.075 2.058 

1000 2.068 2.051 
1010 2.133 2.060 2.043 
1020 2.124 2.052 . 2.036 
1030 2.116 2.044 2.028 
H)40 2.108 2.037 2.021 2.008 
1050 2.099 2.029 2.013 2.001 
lUOU Z.UIJI Z.U21 2.UOO 1.993 
1070 2.083 2.014 1.999 1.979 
1080 2.074 2.040 2.021 2.006 1.991 1.979 
1090 2.066 2.054 2.032 2.013 1.998 1.984 1.971 1.957 
1100 2.058 2.046 2.024 2.005 1.991 1.976 1.964 1.950 
1110 2.049 2.038 2.016 1.997 1.983 1.969 1.957 1.943 
1120 2.041 2.030 2.008 1.989 1.975 1.961 1.950 1.936 
1130 2.033 2.022 2.001 1.982 1.967 1.954 1.942 1.929 I 
1140 2.024 2.013 1.993 1.974 I 1.960 1.935 1.922 
1150 2.005 1.985 1.966 I 1.952 

I 

1.928 1.915 1.904 
1160 1.997 I 1.977 1.958 I 1.908 1.898 
1170 I 1.989 ! 1.969 1.950 1.901 1.891 I 

1180 i 1.981 1.961 1.942 1.894 1.884 
1190 1.973 ! 1.954 1.935 1.887 1.877 
1200 1.964 1.946 1.927 1.880 1.871 
1210 1.956 1.938 1.919 i 

1.864 
1220 1.948 1.930 1.911 1.857 
1230 1.922 1.903 1.850 
1240 1.895 1.844 
1250 1.837 
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TABLE 52. KF~KBr: Density (g cm- 3 )-Continued 

Temperature-dependent equations 
p =a- bT 

b,103 Standard 
Mol %KBr a 

i deviation 

0 2.6806 0.6750 
\ 

0.0002 
12 2.7232 0.7030 0.0003 
25 2.7657 0:7296 0.0003 
37 2.7956 0.7448 0.0004 
50 2.8378 0.7702 0.0006 
63 2.8691 0.7853 0.0005 
75 2.8841 O.7R19 o.oom; 
88 2.9464 0.8184 0.0004 

100 2.9740 0.8329 0.0009 

These values are based on the work of Smirnov, Shumov, Khokhlov, Stepanov, Noskevich and A~tonenko (Archimedean method) [84]. 
,The following equation, with concentration, C, inmole percent KBr and temperature in K, has been derived from the preceding data: p = a + be + 
cT2 +dTC2 + ei'3 + fCr, where a = 2.47777, b,lO' = L47828,c.10 7 = -6.83004, d.109 = 3.70657, e.1010 = 2.17657,[.1010 = -5.69776, 
with a maximmn departure of 0;22'Y;' at 1083 K and 88 mol % KBr, and a standard error of estimate of 0.002. This equatiOn may be used to cal· 
cub.te the density of KF ·KEr melts at any given composition in the temperature range 873.1253 K. 

LiF·LiBr Melt Preparation and Purification 

LiF-LiBr 

90U References [79] and [82], Smirnov et aI., contain no in-
formation on melt purification. However, see CsF-CsCI. 

800 Liquid 

TABLE 53. Electrical conductance studies: LiF·LiBr 

700 Ref. 
LiBr Temp. range 

Comments mol % (T) 

Liquid. 82 o.Hio 873·1283 Pt electrodes; freq. range: 
Solid Solution 50,000 Hz. 

Deviations from previous'NSRDS recommendations [1, pp. 3,14] 

Itef. 
J,;Rr 

molro 
Min. departure Max. departure 

453' ' 

." SSt UBr sa'1 ' 
400 

0 20 40 60 80 100 

82 100 0.02% (915 K) -2.080/0 (1020 K) 
82 

0, 
0 0.03% (1260 K) -2.56% (1150 K) 

Lier Wt.%Li' LiF 

FIGURE n. Temperature·composition phase diagram for LiF·LiBr. 

A. A. Botschwar, Z. Anorg. Allg. Chem. 210, 163 (1933). 
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T 
100 88 

880 5.058 4.274 
900 5.139 4.357 
920 5.218 4.437 
940 5.295 4.514 
960 5.369 4.589 
980 5A4l 4.660 

1000 5.511 4.728 
1020 5.578 4.794 
]040 5.642 4.857 
1060 5.704 . 4.918 
1080 5.763 4.975 
noo 5.818 5.030 
1120 5.871 5.082 
1140 5.920 5.133 
1160 5.966 

I 
5.180 

1180 6.008 5.226 
1200 6.046 5.268 
1220 6.081 5.309 
1240 6.122- 3.347 
1260 6.138 5.383 
1280 6.161 5.417 

Mol % LiBr a 

100 1.35534 
88 -3.08073 
75 -3.24985 
63 -3.37401 
50 -3.16662 
37 -2.98903 
25 -4.85468 
12 -3.18689 

0 -6.61583 

JANZ, TOMKINS, AND ALLEN 

TABLE 54. LiF·LiBr: Specific conductance (ohm -1 cm -1) 

75 

3.415 
3.511 
3.605 
3.696 
3.785 
3.871 
3.955 
4.036 
4.116 
4.192 
4.267 
4.339 
4.408 
4.475 
4.540 
4.062 
4.662 
4.720 
4.775 
4.828 
4.879 

Mol percent LiBr 

63 50 

3.158 3.076 
3.257 3.197 
3.353 3.315 
3.447 3.432 
3.539 3.547 
3.629 3.660 
3.716 

I 
3.771 

3.801 3.881 
3.884- 3.989 
3.965 4.094 
4.043 4.198 
4.120 4.300 
4.194 4.400 
4.266 4.450 
4.335 4.593 
4.402 4.686 
4.468 4.777 
4.351 4.866 
4.591 4.952 
4.650 5.036 
4.706 5.118 

'l'''Ulv"ntlu .. ,.dcpClldellt equatioll6 
K=a+bT+cT2 +dT3 

b.103 c.l06 

2.38932 4.26653 
13.2314 -6.39220 
10.3448 -3.21006 
9.86628 -2.77621 
7.44947 0.388531 
4.88492 3.95182 

13.2030 -3.55740 
6.09129 5.77301 
19.0245 -515839 

37 25 

3.075 4.009 
3.223 4.147 
3.370 4.281 
3.516 4.412 
3.661 4.542 
3.805 4.668 
3.948 4.791 
4.089 4.911 
4.228 5.029 
4.366 5.143 
4.503 5.255 
4.637 5.364 
4.770 5.470 
4.901 5.574 
5.029 5.674 
5.156 5.772 
5.280 5.866 
5.402 5.958 
5.522 6.047 
5.639 6.133 
5.753 6.217 

d.l0g 

-2.52079 
0.976343 
0.077853 

-0.941942 
-1.91644 

-3.00310 

12 0 

4.600 6.131 
4.784 6.328 
4.967 6.521 
5.148 6.709 
5.327 6.894 
5.503 7.074 
5.677 7.250 
5.849 7.422 
6.018 7.590 
6.183 7.754 
6.346 7.914 
6.506 8.069 
6.662 8.221 
6.815 8.368 
6.964 8.511 
7.110 8.650 
7.252 8.785 
7.389 8.916 
7.5211 9.U43 
7.652 9.166 
7.777 9.284 

Standard Error 
of e.timate 

0.018% 
0.021% 
0.0280/. 
0.038% 
0.0260/. 
0.0330/. 
0.0230/. 
0.11% 
0.023% 

These values are based on the work of Smirnov, Khokhlov, Stepanov, and Shumov (classical ac techniquc) [82] and were calculated from the 
reported values of equivalent conductivity and density. 

Ref. 

82 

TABLE 55. Density studies: LiF-LiBr 

Investigations critically re-examined 

LiBr I Temp. range 
mol % I (T) 

Comments 

0-100 873-1283 Pt sphere; calibration: molten 
KN03' 

Deviations from previous NSRDS recommendations [1, pp. 3,141 

Ref. 
LlHr 

Min. departure Max. departure 
mol % 

82 100 -0.300/. (1020 K) -0.47% (830 K) 
82 0 0.010/0 (1210 K) O.310/0(1280K) 
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TABLE 56. LiF·LiBr: Density (gcm-3
) 

Mull";Jccllt LiDr 
T ~r--' .. 

88 75 63 SO 37 2S 12 0 
---~ 

--_ .. _. 
!\IU\ :1.412 2.394 2.333 2.280 2.?lO ~.139 ?O35 1.90? 
'100 2.429 2.373 2.321 2.269 2.200 2.128 2.026 1.893 
(120 2.417 2.361 2.310 2.258 2.190 2.118 2.017 1.885 
(},w 2.405 2.350 2.299 2.247 2.180 2.107 2.007 1.877 
%0 2.393 2.338 2.288 2.236 2.169 2.097 1.998 1.869 
1)1\0 2.419 2.380 2.327 2.277 2.225 2.159 2.087 1.989 1.86() 
000 2.406 2.368 2.315 2.266 2.214 2.149 2.077 1.980 1.852 
1120 2.393 2.356 2.303 2.255 2.20a 2.139 2.067 1.971 1.844 
1140 2.381 2.343 2.292 2.244 2.192 2.129 2.057 1.962 1.835 
060 2.368 2.331 2.280 2.233 2.1111 2:118 2.046 1.952 1.827 
080 2.356 2.319 2.269 2.222 2.070 2.108 2.036 1.943 1.819 
100 2.343 2.307 2.257 2.211 2.E;1) 2.098 2.026 1.935 Un! 
120 2.331 2.294 2.246 2.199 2.141\ 2.088 2.016 1.925 1.802 
140 2.318 2.282 2.234 2.188 :!.I;\l 2.077 2.006 1.9 Hi 1.794 
()60 2.305 2.270 2.223 2.177 2.12(, 2.067 1.995 1.907 1.786 
080 2.293 2.257 2.211 2.166 2.11:' 2.057 1.985 1.897 1.777 
200 2.280 2.245 2.199 2.1S!l 2.1(}~. 2.047 1.975 1.888 1.769 
220 2.260 2.233 2.H18 2.144 :.l.U'I:\ 2.037 1.965 Ul79 1.761 
240 2.255 2.220 2.176 2.133 2.0112 2.026 1.955 1.870 1.753 
260 2.243 2.208 2.165 2.122 2.071 2.016 1.945 1.861 1.744 
280 2.230 2.196 2.153 2.111 2.tlhll 2.006 1.934 1.851 1.736 

TemperatuT"'lkp"IIfI"1I1 "'lll;Ili'>Il~ 
p .. II 

,,',. 

Mol 0/" LiDr /,.1113 Standard 
deviation 

0 2.266 (1.-1·1·1. 0.002 
12 2.439 0..1-:'1) 0.004 
25 2.586 II}. III) 0.004 
37 2.660 0.,,11 0.005 
50 2.763 11.:'·1.1) 0.004 
63 2.821 fl.;';';' 0.004 
75 2.893 OS;-I\ 0.004 
88 2.983 (l.Id:' 0.005 

100 3.034 lI.h2B 0.004 

These values are based on the work of Smimov, Khokhlov, Stepanov allli SIIIIIIIOV (1IIodifi"11 IIHlximum bubble pressure method) [82]. The 
followi~ equation, with concentration, C, in mole percent LiBr and temlwm(\II',· ill 1\. has 1 .... ·11 d'Tived from the preceding data; p = a + bC + 
cT + dC + eC3 + [fC2 + gCT2, where a = 2.29126, b.102 = 1.1797(" (·.11)4 ·\..:\.I.:.!I).I., t1.I()~ = -9.40849, e.107 

=: 3.97207, i.109 

'" 1.72173, g.1010 
=: -9.99427, with a maximum departure of 0.400/0 at 87:1 1\ alld IHI 11101 'f,. LiBr, and a standard error of estimate of 0.004. 

This equation may be used to calculate the density of LiF.LiBr melts at any eOIl""lIlralioll ill II ... li-lIIpaalurc range 873·1283 K. 

TABLE 57. Surface tension Hltllli,-s: LiF·LiBr 

Investigations critically re.ex;Ullill'·.J 

Ref. LiBr Temp. range 
mol % (T) 

( :UlnnH~lIls 

79 0·100 884-1290 Cell lila I"rial: IIwlyh.J'·11I1I1I 
crucible ; ""Iilmlli,,": 111,,111:11 
Nac.!. 

Deviations from previous NSRDS recomllll,"d" Ii"", 12, p. 55] 
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T 
100 88 

890 123.7 
900 123.0 130.9 
910 122.3 130.1 
920 121.6 129.4 
930 120.9 128.7 
940 120.2 127.9 
950 119.5 127.2 
960 118.9 126.5 
970 118.2 125.8 
980 117.5 125.1 
990 116.8 124.3 

1000 116.1 123.6 
1010 115.4 122.9 
1020 114.7 122.1 
1030 114.0 121.4 
1040 113.3 120.7 
1050 112.6 120.0 
1060 111.9 119.3 
1070 111.3 116.5 
1080 110.6 117.8 
1090 109.9 117.1 
1100 109.2 1l6.3 
1110 108.5 115.6 
1120 107.8 114.9 
1130 107.1 114.2 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1260 
1290 

JANZ, TOMKINS, AND ALLEN 

TABLE 58. LiF.LiBr: Surface tension (dyn cm~l) 

75 

142.0 
141.2 
140.5 
139.7 
138.9 
138.2 
137.4 
136.6 
135.9 
135.1 
134.4 
133.6 
132.8 
132.1 
131.3 
130.5 
129.8 
129.0 
126.3 
127.5 
126.7 
126.0 
125.2 
124.5 

Mol percent LiBr 

63 50 

150.5 
149.7 
148.9 
148.1 162.5 
147.3 161.7 
146.5 160.9 
145.7 160.1 
144.9 159.3 
144.1 158.5 
143.3 157.7 
142.5 156.9 
141.7 156.1 
140.9 155.3 
140.1 154.4 
139.3 153.6 
138.5 152.8 
137.7 152.0 
136.9 151.2 
136.1 150.1 
135.3 149.6 
134.5 148.8 
133.7 148.0 

147.1 
146.3 
145.5 
144.7 
143.9 
143.1 
142.3 

Temperature.dependent equations 
l' a - bT 

Mol % LiBr a 

o 
12 
25 
37 
50 
63 
75 
88 

100 

350.2 
316.8 
286.1 
263.2 
240.3 
224.6 
209.8 
196.1 
185.2 

37 

175.5 
174.6 
173.8 
172.9 
172.0 
171.2 
170.3 
169.5 
168.6 
167.7 
166.9 
166.0 
165.2 
164.3 
163.4 
162.6 
161.7 
160.9 
160.0 
159.1 
158.3 
157.4 
156.6 
155.7 

b 

0.0986 
0.0952 
0.0897 
0.0860 
0.0810 
0.0797 
0.0762 
0.0725 
0.0691 

25 12 0 

189.2 
188.3 
187.4 241.7 
196.5 211.2 240.7 
185.6 210.2 239.8 
184.7 209.2 238.8 
183.8 208.3 237.8 
182.9 207.3 236.8 
182.0 206.4 235.8 
181.1 205.4 234.8 
180.3 204.5 233.9 
179.3 203.5 232.9 
178.5 202.6 231.9 
177.6 201.6 230.9 
176.7 200.7 229.9 
175.8 199.7 228.9 
174.9 198.7 227.9 
174.0 197.8 226.9 
173.1 196.8 226.0 
172.2 195.9 225.0 

194.9 224.0 
223.0 

These values are based on the work of Smirnov and Stepanov (maximum bubble pressure method) [79]. The data were reported in equation 
form. No error estimate was given. 
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'5.3 .. Fluoride~1odide ',Systemi( , 

esF·Csl InvestigationS critically re-examined ' 

Melt Preparation and Purification ,Ref;, Cd Temp. range 
Commenb! 

mol <yO (T) 
,-

:Neither [65] nor [85]', 8niirnov etal., give information 
Qnmeltprepaiation. However, see CsF-CsCl. 

85 0-100 923-1I83 Pt electrOdes; freq. range:-
50,000 Hz. 

Deviations from previous NSRDSreconiroendations [I, pp. 3,20] 

,Ref. 
CsI 

Min. departure Max. departure 
mol 0/0 

8S 100 -O.S4')1, (93SK) -12;S4'J',(1070 K) 
85 \} -1.58% (191D K) -4.920/0 (1125 K) 

TABLE 60; CsF-Csl: Specific conductance (ohm ~1 em ~1) 

--_ .. 

'r 
Mol percent CsI 

100 B8 75 ' b3 5U 37 2a 1:.>. Q 

,930 0.707 
,;940' 0.721 
:,950 ,0.734 0.755 0.807 

960 0.747 0.769 0.821 0.895 1.147' 1.351 
970 0.759 0.783 0;835, 0.910' 1.165 1.370 

','980. 0.772 0.796 0.848 ' 0.926 ' 1.031 1.183 1.390 

<999, 0.785 0.810, 0,861 0.941 1.W7 ' 1.201 1.409 1.716 2.456 
1000 ' 0.797 0.823, 0.874 0.956 ' 1.062 1.219 1.428 1.738 2.488 
11nO, 0;809 0.f!36 0.887 0.971 1.077 1.236 ' 1.447 1.760 2.52,0 
1020 0.821 0.849 0;900 

[ 

0.985 1.092 1.253' 1.466 1.782 2.551 
:1030, 0.833 0.8(i2 0.912 1.000 1.107 1.270 1.485 1.8W 2.583 
1~ 0.845 ' 0.975 0.925 1.014 1.212 1.286 1.503 1.825 2.614 

'11)50 0.857 0.888. 0.937' 1.028 ' 1.135 1.302 1.522 l.M7' 2.645-
'oi060 0.869 \ 0.907 0.949, I 

1.042 1.149 1.318 ' 1.541 1.868 2.67,7 
1070 0.880 0.913 0.962 I LOSS' 1.163" 1.333 1.559 1.889 2.708 
l08f) 0.926 ' 0.974 i 1.069 1.177 1.349 1.577 l.!nO 2.739 
1090 0.938 0.985 1.082 1:190 1.363 1.593 1.930, 2.770 
"1I0Q 

I 
0.951 0.997 1.095 1.203 1.378 l.613 1.951 2.801, 

'~1110 0.963 1.009 '1.107 1.216 1.392 1.631 1.971 2.832 ' 
H2O 0.975 1.021 1.120 1.229 1.406 1.649 1.991 2.863 
1130 1.132 1.242 1.420 1.667 2.011 2.893 
1140 1.144 1.254 1.433 1.685 2.031 2.924 
1150, 1.156 1.266 1.446 1.702 2,051' 2.955 
:'1'160 1.166, 1.270' 1.459 1.72() 2.071 ' 2.')65, 

1170 L179 1.290 1.471 1.737 2.090 3.016 
1180, 2.109 3.046 , 

'l'p,mpp.ratl11"P,,.dp.pendlmt I'ql1atinnR 

K =0 + bT+cr 

Mol <yO Csl b.lO' -£.106 Standard 
-:a 

deviation 

0 1.055 ' 3.918 0.375 0.008 
12 1.331 3.923 0.854 0.005 
25 "0.990 2.930 0.512 0.004 
37 ' , 2.026 4.749 1.504 0.003 
50 1.512· 

I" 

3~629 1.055 0.002 ' 
63 1.586 3.592 1.050 0;001 
75 1.057 2.565 0.634 0.003 
88 0.987 2.296 0.486 0.004 

100 1.081 I 2.523 0.645 O~OOI -:: 
i 

'These values are based on the w~rk of Smimov, Shwnov, Stepanov, Khokhlov and Noskevich(classicalac teclmique) (85). 
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100 
I 

930 3.170 
940 3.157 
950 3.144 
960 3.131 
970 3.118 
980 3.105 
990 3.093 

1000 3.080 
1010 3.067 
1020 3.054 
1030 3.041 
1040 3.028 
1050 3.015 
1060 I 3.002 
1070 I 2.989 

JANZ, TOMKINS, AND ALLEN 

TABLE 61. Density studies: CsF-CsI 

Investigations critically re-examined 

Ref. 
CsI Temp. range 

Comments 
mol 0/0 (T) 

85 0-100 923-1073 Pt sphere; calibration: molten 
KN03· 

Deviations from previous NSRDS recommendations [1, pp. 3, 20] 

Ref. 

85 
85 

88 

3.185 
3.172 
3.160 
3.147 
3.135 
3.122 
3.110 
3.097 
3.085 
3.072 
3.060 
3.047 
3.035 
3.022 
3.010 I 

Mol % CsI 

0 
12 
25 
37 
50 
63 
75 
88 

100 

CsI 
Min. departure Max. departure 

mol 0/0 

100 0.50% (1070 K) 0.94% (930 K) 
0 -0.280/0 (1070 K) -0.390/0 (1010 K) 

TABLE 62. CsF.CsI: Density(gcm-3 ) 

75 

3.219 
3.206 
3.193 
3.180 
3.167 
3.154 
3.141 
3.128 
3.115 
3.102 
3.089 
3.076 
3.063 
3.049 
3.036 

63 50 I 
3.250 3.295 
3.237 3.282 
3.224 3.269 
3.211 3.257 
3.198 3.244 
3.185 3.231 
3.172 3.218 
3.159 

\ 
3.205 

3.146 3.192 
3.133 3.179 
3.120 3.166 
3.107 3.153 
3.094 3.140 
3.08] 3.127 
3.068 3.114 

Temperature.dependent equations 
p = a - bT 

a bol03 

4.8135 1.2105 
4.7959 1.3110 
4.6753 1.3052 
4.5627 1.2901 
4.4988 1.2940 
4.4598 1.3010 
4.4337 1.3058 
4.3478 1.2506 
4.3677 1.2880 

37 

3.363 
3.350 
3.337 
3.324 
3.311 
3.298 
3.285 
3.273 
3.260 
3.247 
3.234 
3.221 
3.208 
3.195 
3.182 

r 
25 I 

3.461 
3.448 
3.435 
3.422 
3.409 
3.396 
3.383 
3.370 
3.357 
3.344 
3.331 
3.318 
3.305 
3.292 
3.279 

Standard 
deviation 

0.0004 
0.0008 
0.0006 
0.0006 
0.0006 
0.0006 
0.0005 
0.0006 
0.0007 

12 0 

3.577 3.688 
3.563 3.676 
3.550 3.663 
3.537 3.651 

I 
3.524 3.639 

I 3.511 3.627 
I 3.498 3.615 

3.485 3.603 
3.472 3.591 
3.45~ 3.579 
3.445 3.567 
3.432 3.555 
3.419 

I 
3.542 

3.406 3.530 
3.393 3.518 

These values are based on the work of Smimov, Shumov, Stepanov, Khokhlov and Noskevich (Archimedean method) (85]. The following 
eQllation, with concentration, C, in mole percent CsI and temperature in K. has been derived froni the preceding data: f) = a + bT + cC' + dTC + 
eC3 + fTC'}. + gCT2

, where a:: 4.85201, bo103 :: -1.24454, col05 = 6.13518, do105 = -2.09668, eol07 
:: -2.25767,1_108 

= 2.64349,g_109 

= 9.16775, with a maximum departure of 0.300/0 at 923 K and 37 mol % CsI, and a standard error of estimate of 0.004. This equation may be 
used to calculate the density of CsF-Csl melts at any composition in the temperature range 923-1073 K. 
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Ref. 

65 

TABLE 63. Viscosity studies: CsF-CsI 

Investigations critically re-examined 

CsI 
mol 0/< 

0-100 See footnote a. , 

Temp. range 

~e temperature range was not given. The isotherm at 1070 K 
(molar viscosity vs. composition) was reported and the values in the 
following table were calculated froin these data. 

TABLE 64. CsF·CsI: Viscosity (cp) 

Mol % CsI 1070 K 

0 1.30. 
12 1.26. 
37 1.09; 
50 1.U3. 
63 0.975 
75 0.998 
88 1.030 

100 1.01, 

These values were calculated from the data of Smirnov, Khokhlov 
and Antonov (oscillating sphere method) [65J, and the density data 
of Smirnov, Shumov =.1 Kholrhlov [83]. '!'hp Ibto w"r" r"Jlort"rl in 
equation form and no estimate of error was given. 

TABLE 65. CsF-CsI: Molar viscosity (erg s mol-1)a 

Mol%CsI 

o 
12 
37 
50 
63 
75 
88 

100 

Temperature-dependent equations 
log 7JM= A +BIT 

-A 

1.6660 
1.5893 
1.1203 
1.0130 
1.1284 
1.0525 
0.9461 
0.9142 

B 

1516 
1474 
1004 

909 
1041 
1002 

934 
918 

Equations as reported by Smimov et al. [65J. Of limited useful­
ness since the temperature range, to which they pertain and standard. 
deviation were not reported. 

a Molar viScosity is defined by 7J(Mp-') where M = X, M, '+ X,M" 
and p, X" X" are the denSity and mol fraction composition of the 
molten Inixture, with the units of '7) in poise. 

~ 

'" ~ 
OJ 
0. 
E 

KF-KI 

,OOOr-----,-----,---~-.-----,----_, 
KF-KI 

850' 

6 

~ 600 I 544' 

4oo~1 ! ~! ! ~I 
o ro ~ w 00 100 

KF Mol %KI KI 

FIGURE 12. Temperature composition phase diagram for KF-Kl 

A. G. Bergman and F. P. Platonov. Izv. Sekt. Fiz. Khim. Anal. Inst. 
Ohshch. Neorg. Khim., Ak~d Nauk SSSR U, 256 (1938), 

Melt Preparation and Purification 

Smirnov et al. [841 used high purity potassium iodide. 
Anhydrous KF was prepared from the dihydrate. 

TABLE 66. Electrical conductance studies: KF -KI 

Investigations critically re-examined 

Ref. 
KI Temp. range 

Comments 
mol 0/0 (T) 

84 0-100 963-1313 Pt electrodes; freq. range: 
50,000 Hz. 

Deviations from previous NSRDS recommendations [I, pp. 3,19] 

Ref. 

84 
84 

KI ! 

mol% I Min. departure 

100 : 0.02% (1045 K) 
o ! -7.44% (1155 K) 

Max. departure 

4.mi> (965K) 
-7.640/0 (1220 K) 
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T 
100 88 

970 1.338 
980 1.357 1.247 
990 1.376 1.271 

1000 1.394 1.295 
1010 1.412 1.3111 
1020 1.429 1.341 
1030 1.447 1.364 
1040 1.463 1.386 
1050 1.4RO 1.407 
1060 1.496 1.429 
1070 1.511 1.449 
1080 1.527 1.470 
1090 1.541 1.480 
1100 1.556 1.509 
1110 1.570 1.528 
ll20 1.584 1.546 
1130 1.597 1.565 
1140 1.610 l.582 
1150 1.622 1.599 
1160 1.635 1.616 
1170 1.646 1.632 
lloo 1.658 1.648 
ll90 1.663 
1200 1.678 
1210 
1220 
1230 
1240 
1250 
1260 
127() 
1280 
1290 

I 
1300 

i 1310 

JANZ. TOMKINS. AND ALLEN 

TABLE 67. KF-KI: Specific conductance (ohm -t cm -1) 

75 

1.293 
1.316 
1.338 
1.360 
1.382 
1.404 
1.426 
1.4.47 
1.469 
1.490 
1.512 
1.533 
1.554 
1.575 
1.596 
1.617 
1.638 
1.658 
1.679 
1.699 
1.719 
1.739 
1.759 
1.779 
1.799 

Mol %KI 

0 
12 
25 
37 
50 
63 
75 
88 

100 

Mol percent KI 

I 63 50 

I 
1.374 
1.399 
1.423 
1.447 1.574 
1.471 1.598 
1494 1.62i 
1.517 1.644 
1.541 , 1.667 
1.563 ! 1.689 
1.586 1.711 
1.609 1.732 
i.631 1.753 
1.653 1.773 
1.675 1.793 
1.696 1.813 
1.718· 1.832 
1.739 1.851 
1.760 1.869 
1.781 1.888 
1.801 1.905 

1.923 
1.939 
1.956 
1.972 
1.987 
2.003 
2.017 
2.032 
2.046 

Temperature-dependent fquations 
K =a + bT+cT 

i 
b.103 -c.l06 -a 

! 
-2.660 -i.392 -1.730 

1.762 4.660 0.699 
0.588 2.740 0.252 
2.087 4.863 1.167 
3.021 6.534 2.012 
2.198 4.685 1.113 
1.420 3.300 0.542 
3.306 6.83~ 2.237 
2.355 5.685 1.936 

37 

1.708 
1.733 
1.757 
1.780 
1.804 
1.827 
1.850 
1.873 
1.896 
1.918 
1.940 
1.962 
1.984 I 

2.005 I 
2.026 • 

2.047 
I 2.068 

2.089 
2.109 
2.129 
2.149 
2.168 
2.188 
2.207 
2.226 
2.244 

Standard 
deviation 

0.012 
0.007 
0.006 
0.004 
0.006 
0.004 
0.004 
0.004 
0.002 

25 12 0 

2.143 
2.165 2.580 
2.186 2.6ll 
2.208 2.642 
2;230 2.673 
2.251 2.703 3.373 
2.273 2.733 3.399 
2.294 2.763 3.426 
2.316 2.793 3.453 
2.337 2.823 3.481 
2.358 2.853 3.509 
2.380 2.083 3.537 
2.401 2.912 3.565 
2.422 2.942 3.594 
2.443 2.971 3.623 
2.464 3.000 3.656 
2.485 3.029 3.682 
2.506 3.057 
2.527 3.086 
2.548 3.ll5 
2.569 

These values are based on the work of Smimov, Shumov, Khokhlov, Stepanov, Noskevich and Antonenko (classical ac technique) {841. 
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T 
100 

1010 2.405 
1020 2.395 
1030 2.385 
1040 2.375 
1050 2.365 
1060 2.356 
1070. 2.346 
1080 2.336 
1090 2.326 
noo 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 

'I 

· PROPERTIES OFlVI1XED HALIDEMElTS 

TABLE 68. Density studies: KF·KJ 

Ref. KI I Temp. range Comments 
mol 0/0 (T) 

I 

84 0-100 I 1003-1253 Pt ball; calibration: molten 

i 
KNOg • 

Deviations from previous NSRDS recommendation [1, pp. 3,19] 

Rp.f. 

84 
84 

88 
I 

i 

2.366 I 

2.359 
I 

2.350 
: 

2.340 
2.331 
2.322 
2.312 
2.303 
2.294 
2.285 
2.275 
2.266 
2.257 

Mol%KI 

0 
12 
25 
37 
50 
63 
75 
88 

100 

KI 
mol 'fo' : 

Min. departure Max. departure 

100 
0 

75 

2.290 
2.281 
2.272 
2.263 
2.254-
2.245 
2.236 
2.227 
2.218 
2.209 
2.201 
2.192 
2.183 

~ 0.38% (1090 K) 0.450/0 (1005 K) 

I 
0.36% (1150 K) 1.910/0 (1250 K) 

TABLE 69. KF-KI: Density (g em -3) 

Mol percent KI 

63 50 

2.236 
2.223 
2.219 
2.211 

I 
2.203 
2.194 i 2.229 2.186 

2.220 2.177 
2.211 2.169 
2.203 2.161 
2.194 2.152 
2.185 2.144 
2.176 2.136 
2.168 2.127 
2:159 
2.150 
2.141 

Temperature-dependent equations 
p =a- bT 

a b.103 

2.6806 0.6750 
2.8122 0.7262 
2.9281 0.7754 
3.0044 0.8001 
3.0887 0.8359 
3.1716 0.8729 
3.2247 0.8905 
3.3108 0.9330 
3.3927 0.9782 

37 

2.172 
2.164 
2.156 
2.148 
2.140 
2.132 
2.124 
2.116 
2.108 
2.100 
2.092 
2.084 
2.076 
2.068 
2.060 
2.052 

: 

i 

25 

2.106 
2.098 
2.091 
2.093 
2.075 
2.067 
2.060 
2.052 
2.044 
2.036 
2.029 
2.021 
2.013 
2.005 

Standard 
deviation 

0.0002 
(WOOS 
0.0003 
0.0004 
0.0003 
0.0004 
0.0004 
0.0003 
0.0005 

159 

12 0 

2.013 
2.006 
1.999 
1.991 
1.984 
1.977 1.904 
1.970 1.898 
1.963 1.891 
1.955 1.884 
1.948 1.877 
1.941 1.877 
1.933 1.864 
1.926 1.857 

1.850 
1.844 
1.867 

These values are based on the work of Smirnov, Sbumov, Stepanov, Khokhlov, Noskevich and Antonenko (Archimedean method) [84]. 
The following equation, with concentration, C, in mole percent KI and temperature in K, has been derived from the preceding data: p = a + bC 
+ cT2+ dC3 

.;. eTC2 + fT3, where a = 2.45700, b.103 :: 5;94014, c.107 = -6.01598, d.107 = 1.27720, e.l08 = _3.21815,[.10 10 = 1.62975, 
with a maximum departure of 0.28% at 1143 K and 0.0 mol % KI, and a standard error of estimate of 0.002. This equation may be used to 
calculate the density of KF -KI melts at any composition in the temperature range 1003-1253 K. 
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FHW1 ...... 15. Temperature-compOSition phase dIagrams for UF-LH. 

Argonne National Laboratory, ANL-7316, Galvanic Cells With Fused 
Electrolytes (19(i7). 

Melt Preparation and Purification 

Johnson [303] used reagent-grade LiI purified by buh­
bling anhydrous HI through the molten salt to remove the 
last traces of water. SingIe-crystal LiF was used without 
further purification. 

Smirnov et aI. [79.82] gave no details on melt preparation 
and purification. However, see CsF-CsCI. 

TABLE 70. Electrical conductance studies: LiF ·LiI 

Investigations critically re-examined 

Ref. 
LiI Temp. range 

Comments 
mol 0/. (T) 

89a 83.5,100 726-821 Quartz capillary cell; Pt 
electrodes; ireq. range: 5000-
45,000 Hz; calibration: molten 
salts. 

82 0-100 758-1273 Pt electrode; freq. range: 
50,000 Hz. 

Deviations from previous NSRDS recommendations [1, pp_ 3, 19] 

Lil ) 
Ref. 

mnl% 
Min. departure Max. departure 

82 100 0.290/0 (875 K) 0.400/. (760 K) 
82 0 0.030/0(1260K) -2.560/. (1150 K) 

aReierence [89} is the NSRDS data base for the specific conduc­
tance of molten lithium iodide. 

TABLE 71. LiF.LiI: Specific conductance (ohm -1 em -1) 

Mol pcrcent LiI 
T 

100 75 63 50 37 25 0 

760 4.005 2.467 2.033 1.863 1.667 1.651 4.871 
780 4.103 2.559 2.107 1.959 1.775 1.763 5.090 
800 4.198 2.647 2.178 2.054 1.884 1.876 5.305 
320 4.292 2.733 2.247 2.146 1.995 1.990 5.519 
840 4.379 2.817 2.315 2.240 2.103 2.103 5.724 
860 4.463 2.900 2.380 2.332 2.212 2.217 5.930 
880 4.543 2.979 2.444 2.422 2.322 2.331 6.132 
QOO 4.6UI 3.057 2.501> 2.511 2.430 2.447 6.326 
920 4.692 3.132 2.565 2.598 2.539 2.560 6.520 
940 4.760 3.205 2.623 2.683 2.646 2.673 6.710 
960 4.827 3.275 2.679 

'l 
2.768 2.753 2.787 6.896 

980 4.889 3.343 2.733 2.850 2.859 2.898 7.073 
1000 4.950 3.409 2_785 2.931 2.963 3.009 7.254 
1020 5.007 3.473 2.836 3.010 3.066 3.118 7.421 
1040 5.059 3.533 2.884 3.087 3.169 3.227 7.590 
1060 5.109 3.593 2.932 3_163 3.269 3.335 7.755 
1080 5.157 

! 3.649 2.975 3.237 3.369 3.441 7.917 
noo 5.201 I 3.705 3.019 3:307 3.466 3.545 8.071 
1120 5.244 3.757 3.06i 3.379 3.562 3.648 8.218 
1140 5.285 3.808 3.100 3.447 3.657 3.751 8.368 
1160 5.iJ22 3.855 3.138 3.511 3.749 3.851 8.510 
1180 [ 5.354 3.902 3.173 3.577 3.841 3.949 8.645 
1200 5.387 3.945 3.210 3.639 3.930 4.045 8.784 
1220 5.418 3.988 3.244 3.700 4.019 4.141 8.914 
1240 5.445 4.030 3.274 4.103 4.1UiJ 4.2iJ5 9.042 
1260 5.472 4.070 3.307 4.189 4.189 4.324 9.164 
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Mol 0/0 
LiI -a 

100 3.62727 
75 2.97832 
63 

i 
0.929985 

50 2.43833 
37 ! -0.667306 
25 0.0614219 
0 6.30288 ' 

PROPERTII=SQF MIX!;;D I-IAUDE MELTS 

TABLE 71. UF·Lil: Specific conductance (ohm-I cm- I )-Continued 

! 

Temperature-dependent equations 
K = a + bT + cT' + dT" + eT' 

b·l0· c-l06 -<1-109 

16.0374 -9.24434 -1.78348 
9.90618 -3.89050 -0.369061 
2.02887 6.15144 6.08011 
6.03857 0.0362856 0.706150 

-7:30341 18.6039 11.31381 
...... ·U:3720 13.4613 7.37307 
18.1177 -4.28362 0.281087 

Standard 
e·l0'2 error of 

estimate 

0.0180/0 
0.027,-0 

1.62537 0.025% 
0.0270/. 

2.30892 0.018% 
1.23944 O.020ro 

0.028"/0 

These values are based on the work ofSmirnov, Khokhlov, Stepanov, and Shumov (classical ac technique) (82]. These authors reported 
equivalent condu~tance. The data were converted to specific conductance using the density ~ations reported in the same paper. 

TABLE 72. Density studies: LiF.LiI 

Investigations critically re·examined 

Ref. Lil Temp. range 
Comments 

mol "It (T) 

82 0-100 785-1273 Pt sphere; calibration: molten 

i 
KNO •. 

Deviations from previous NSRDS recommendations [I, pp. 3, 19] 

Ref. 
1 ill Min. departure Max. departure mol "/0 

82 

I 

100 0.4S % (760 K) 0.49% (SSO K) 
82 0 0.010/0 (1210 K) 0.27~b (1270 K) 
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T 
100 

760 3.108 
780 3.089 
800 3.071 
820 3.053 
840 3.034 
860 3.016 
880 2.997 
900 2.979 
920 2.961 
940 2.942 
960 2.924 
980 2.905 

1000 2.887 
1020 2.869 
1040 2.850 
1060 2.832 
1080 2.813 
1100 Z:f95 
1120 2.777 
1140 2.758 
1160 2.740 
1100 2.721 
1200 2.703 
1220 2.685 
1240 2.666 
1260 

I 
2.618 

JANZ. TOMKINS. AND ALLEN 

, TABLE 73. LiF ·LiI: Density (g cm -3) 

Mol % Lil 

0 
25 
50 
75 

100 

Mol percent Lil 

75 I 50 
I 

2.925 2.745 
2.910 2.731 
2.894 2.717 
2.878 2.703 
2.M2 2liR9 
2.846 2.675 
2.830 2.661 
2.814 2.647 
2.799 2.633 
2.783 2.619 
2.767 2.605 
2.751 2.591 
2.735 2.577 
2.719 2.S63 
2.703 2.S49 
2.687 2.535 
2.671 2.521 
2.656 2.5U7 
2.640 2.493 
2.624 2.479 
2.608 2.465 
2.592 2.451 
2.567 2.437 
2.560 2.423 
2.544 2.409 
2.529 2.895 

Temperature-dependent equations 
p "'a - bT 

a bo l03 

2.266 0.414 
2.933 0.588 
3.275 0.698 
3.S29 0.794 
3.807 0.920 

25 0 

2.486 1.951 
2.474 1.943 
2.463 1.935 
2.451 1.927 
2,439 1.91S 
2.427 1.910 
2.415 1.902 
2.404 1.893 
2.392 1.885 
2.380 1.877 
2.369 1.869 
2.3S7 1.860 
2.345 1.852 
2.333 1.844 
2.321 1.835 
2.310 1.827 
2.298 1.819 
2.280 l.811 

I 

2.274 1.802 
2.263 1.794 
2.251 1.786 
2.239 1.777 

: 2.227 1.769 
2.216 1.761 

1 
2.204 1.753. 

I 
2.192 1.744 

Standard 
deviation 

0.002 
0.004 
O.OOS 
0.005 
0.005 

These values are based on the work of Smirnov, Khokhlov, Stepanov and Shumov (modified maximum bubble pressure method) [82]. The 
following equation, with concentration, C, in mole percent LiI and temperature in K, has been derived from the preceding data: p = a + bC + cT + 
dC 2 + eCa + pC + gT', where, a '" 2.26901, bolO' = 3.3S030, c .104 = -4.15396, dol04 -3.0841S, e o l0' -1.35819, f·l08 = -6.7312, 
g o10' = 1.82021. with a maximum departure of 0.49% at 1258 K and 75 mol % LiI, and a standard error of estimate of 0.006. This equation 
may be \lS:!q to calculate the density of LiF-LiI melts at any concentration in the temperature range 758-1273 K. 

TABLE 74. Surface tension studies: LiF-LiI 

Investigations critically rc~cxamincd 

Ref. 
LiI . Temp. range I Comments 

mol 0/0 (T) , 

79 0-100 870-1240 Molybdenum crucible; calibra-
tion: molten NaC!. 

Deviations from previous NSRDS recommendations [2, p. 55) 

Ref. Lil 
Min. departure Max. departure 

mol 0/0 

79 0 1.70% (1170 K) 1. 760/0 (1240 K) 
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T 
100 

870 91.5 
880 91.0 
890 90.4 
900 89.9 
910 119.3 
920 88.7 
930 88.1 
940 87.6 
950 87.0 
960 86.5 
970 85.9 
980 85.3 
990 84.8 

1000 84.2 
1010 83.6 
1020 83.1 
1030 82.5 
1040 81.9 
1050 81.4 
1060 80.8 
1070 80.2 
10S0 7'>.7 
1090 79.1 
1100 78.5 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
l:!lU 
1220 
1230 
1240 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 75. LiF-LiI: Surface tension (dyn cm -1) 

Mol percent Lil 

75 50 

109.2 
108.6 
107.9 
107.3 
106.7 
106.1 
105.5 
104.9 132.8 
104.3 132.0 
103.6 1.31.3 
103.0 130.5 
102.4 129.8 
101.8 129.1 
101.2 I:W.3 
100.5 127.5 

99.9 12('.11 

99.3 12(). I 
98.7 12;'.:1 
98.1 121,';' 
'>7.5 12:1.11 

96.8 12:1.1 
96.2 12:,U 

121.h 
I:W.1I 
I:W.I 
114).:1 
IIB.h 
II'.B 
]]7.1 

Temperature-dependent equal j",,, 
'Y = a - bT 

Mol % Lil a 

0 350.2 
25 263.5 
50 204.7 
75 164.1 

100 140.7 

I 

1I.0911h 

O.OBII··~ 

0.07'1-4) 

II.OhI7 
0.0;'(,;' 

163 

25 0 

16S.0 
167.1 
166.3 241.7 
165.4 240.7 
1M.!> 239.11 
163.6 238.6 
162.7 237.8 
161.8 236.8 
160.9 235.8 
160.1 234.8 
159.2 233.9 
158.3 232.9 
157.4 231.9 
156.5 230.9 
155.7 229.9 

228.9 
227.9 

These values are based on the work of Smirnov and Stepanov (maximum bubhl,· I'''''S", "' •. ",..11",011791. '1'1 ... dala W4~re reported in equation 
form and no error estimate was given. 
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5.4. Chloride-Bromide Systems 

AgCI-AgBr 

AgCI-AgBr 
450 

422 

~ 
400 

o 
AgBr 

20 40 60 

Mol % AgCI 

80 100 
AgCI 

FIGURE 14. Temperat,ure-composition phase diagram for AgCl-AgBr. 

K. Monkemeyer, Neues Jahrb. Mineral., Geol., Palantol., Bell.Band, 
22, 1, (1906). 

Melt Preparation and Purification 

Boardman ct a1. [12] used salts either of analytical grade 
purity or ohtained from reagents of that purity and reerystal. 
lized. They prepared silver hromide from the nitrate and hy­
drohromie acid. Mixtures were' prepared hy melting weighed 
quantities of fused silver chloride and silver hromide togeth­
er. 

Harrap and Heymann [15] precipitated the silver halides 
from aqueous solutions of A. R. AgN03 with the correspon­
ding hydrogen halide. The salts were dried hy evaporating 
the solution to dryness in the dark in the presence of excess 
acid. 

Brooks and Paul [67,70] used 99.8% B. D. H. AgCl dried 
by heating under vacuum for three days at ] 50°C, followp.fJ 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

hy treatment with a stream of freshly prepared dry HCI gas 
while gradually raising the temperature to the melting point. 
Similarly, 99.9% Research Inorganic Chemical Corporation 
AgBr was dried hy heating under vacuum for three days at 
200°C, followed hy treatment with dry, freshly prepared 
HBr for two hours while raising the temperature to the melt­
ing point. Dry nitrogen was h~hhled through the melt for 
two hours to remove all traces of HBr. 

TABLE 76. Electrical conductance studies: AgCl-AgBr 

Investigations critically re-examined 

Ref. 
AgBr Temp. range 

Comments 
mol 0/0 (T) 

8 0,30,50, 773 Cell material: silica and quartz 
70,100 V-tubes; Pt electrodes; calibra-

tion: IN KCl solution. 

15a 0-100 713.873 Pt electrodes; freq. range: 
g,3000 Hz; calibration: IN KCl 
solution. 

Deviations from previous NSRDS recommendations [1, pp. 10, 16) 

Ref. 
AgBr 

Min. departure Max. departure 
mol 0/0 

8 100 -3.30/0 (773 K) 
8 0 -8.50/0 (773 K) 

15 0 ....:2.40/0 (978 K) -2.60/0 (873 K) 

aThe mixtures in reference [Isl were not heated above 600°C 
inasmuch as above that temperature the melts were observed to de­
compose with liberation of bromine. The data reported were taken 
from smoothed curves drawn through the experimental points. The 
deviation of these points from the conductivity curves was never 
greater than 0.050/0. 



T 
1410 

720 2.89 
730 2.92 
740 2.95 
750 2.97 
760 2.99 
770 3.02 
780 3.04 
790 3.06 
800 3.08 
810 3.10 
820 3.12 
830 3.14 
840 3.16 
850 3.17 
860 3.19 
870 3.21 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 

Molo/. 
AgBr 

0 
20 
40 
60 
80 

100 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 77. AgCl-AgBr: Specific conductance (ohm -1 em-I) 

&0 

2.99 
3.02 
3.06 
3.09 
3.13 
3.16 
3.18 
3.21 
3.24 
3.26 
3.28 
3.30 
3.32 
3.34 
3.35 
3.37 

-0 

1.4332 
3.1339 
1.3888 
1.5896 
4.2603 
1.2864 

Mol percent AgBr 

60 
I 

40 

3.15 3.32 
3.18 3.36 
3.22 3.39 
3.25 3.42 
3.28 3.46 
3.30 3.40 
3.33 3.52 
3.36 3.55 
3.38 3.58 
3.41 3.61 
3.43 3.63 
3.46 3.66 
3.47 3.69 
3.50 3.71 
3.52 3.73 
3.54 3.76 

Temperature-dependent equations 
"'" a + bT +cr' 

b·l0' -c·l0· 

1.0160 4.2248 
1.4217 6.9438 
0.9546 4.1725 
0.9896 4.5987 
1.6284 8.6401 
0.8886 4.2800 

The values in this table are based on the work of.Harrap and Heymann (c1asmeaI ac technique) [1S]. 

165 

20 0 

3.50 
I 

3.54 
" 

3.73 
3.58 I 

I 3.77 
3.62 3.81 
3.66 I 3.85 
3.70 i 3.B9 
3.73 

I 

3.92 
3.76 3.96 
3.80 3.99 
3.83 4.02 
3.86 4.06 
3.88 4.09 
3.91 4.12 
3.93 3.15 
3.96 4.18 
3.98 4.21 

4.24 
4.26 

I 4.29 
! 

4.31 
i 4.34 
I 4.36 i 

4.38 

i 

4.41 
4.43 
4.45 

Standard 
error of 
estimate 

0.15% 
0.15% 
0.180/. 
0.170/. 
0.32% 
0.100/. 
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T 

700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
660 
870 
880 
890 
')00 

Ref. 

67, 70 

JANZ, TOMKINS, AND ALLEN 

TABLE 78. Density studies: AgCI-AgBr 

Invc.ligaliun. t;rilically re-examined 

AgBr I Temp. range Comments 
mol % " \--__ (T_)_-+ _________ _ 

0,22.7,. 693-903 
40.3,65.8 \ 

100, i 
50,100 I" 760-1037 

Silica glass dilatometer; calibra­
tion: molten AgNO,. " 

Pt bob, Pt suspension wire; 
calibration: water. 

Deviations from previous NSRDS recommendations [1, pp. ] 0, 16] 

Ref. 
AgBr 

Min. departure Max. departure 
mol 0/0 

12 0 -0.820/0 (760 K) -1.0% (900 K) 
67,70 100 0.000/0 (930 K) 0.060/0 (720 K) 

aRoardman el at. ll2.1 "1'{l1i",j .. .orrp .. tion~ fn" thp ~h .. pe of th" 
meniscus, buoyancy and the expansion of the silica dilatometer. 

100 
---_ .. -

5.561 
555] 

5.540 
5.530 
5.520 
5.509 
5.499 
5.488 
5.478 
5.468 
5.457 
5.447 
5.436 
5.426 
5.416 
5.405 

TABLE 79. AgCI-AgBr: Density (g cm -3) 

Mol percent AgBr 

65.8 40.3 

5.375 5.200 
5.365 5.189 
5.354 5.178 
5.343 5.166 
5.333 5.155 
5.322 5.144 
5.311 5.133 
5.300 5.122 
5.290 5.110 
5.279 5.099 
5.268 5.088 
5.258 5.077 
5.247 5.066 
5.236 5.054 
5.226 5.042 
5.215 5.032 

5.U21 

Temperature-dependent equations 
p=a-bT 

Mol % AgBr a 

0 5.519 
22.7 5.818 
40.3 5.984 
65.8 6.124 

100 6.310 

I 
I 

0.94 
l.08 
1.12 
1.07 
1.04 

22.7 

5.040 
5.03(1 
5.019 
5.008 
4.997 
4.986 
4.976 
4.965 
4.954 
4.943 
4.932 
4.922 
4.911 
4.900 

0 

4.804 
4.795 
4.786 
4.776 
4.767 
4.757 
4.748 
4.739 
9.729 
4.720 
4.71U 
4.701 
4.692 
4.682 
4.673 

The values in this table are based on the work of Boardman, Dorman and Heymann (dilatometric method) [12]. These authors estimated the 
maximum error to be to.15%. The following equation, with concentration, C, in mole percent Agel and temperature in K, has. been derived from the 
preceding data: p a + bT + cC2 + dTC + eTC', where a = 6.32998, b.103 -1.06497, c·105 -1.44515, d·l05 -1.44609, e·lO? = 9.21738, 
with a maximum percent departure of 0.140/0 at 863.2 K and 59.7 mol <fo AgCI, and a standard error of estimate of 0.002. This equation may be 
used to calculate the density of AgCI-AgBr melts at any concentration in the temperature range 693-903 K. 
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T 
100.0 

., 
720 3,30 
730 3.20 
740 3.11 
750 3.03 
76Q 2.94 
770 2.86 
780 2.79 
790 2.72 
800 2.65 
~10 2.58 
820 2.52 
830 2.47 
840 2.42 
850 2.37 
860 2.33 
070 2.29 
880 
890 
900 
910 
920 
930 
940 
950 
969 
970 

Mol % AgBr 

0 
26.8 
49 
60 
80 

100 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 80. Viscosity studies: AgCl:.t\glJr 

Investigations critically re-examined 

Ref. 
AgBr Temp. range 

Comments mol% (T) 

158 O·UIO 713.873 Cell matlirial: B.T;H.·C14 glass; 
calibration: molten KN03 • 

37 0-100 773 All for [15]. and see ako [11]. 

aReference· [I5] is the NSRDS reference data base for the visco­
sity of pure molten AgCl and of pure molten AgBr. The data reported 
by the authors were obtained from smoothed eurv"" through the ex· 
perimental points. The deviation of these points from the curves was 
never greater than 1.50/0. 

90.0 

3.05 
2.96 
2.87 
2.78 
2.70 
2.63 
2.55 
2.48 
2.42 
2.36 
2.30 
2.25 
2.21 
2j7 
2 •. 13 
2.10 

I 

TABLE 81. AgCl·AgBr: Viscosity (cp) 

Mol percent AgBr 

I 
60.0 40.0 

2.91 

I 
2.70 

2.82 2.62 

! 
2.74- 2.1111 
2.66 2.47 

. 2.58 2.40 
2.51 2.33 
2.44 2.27 
2.37 . 2.20 
2.31 2.14 
2.25 2.08 
2.19 2.02 
2.14 1.96 
2.10 1.90 
2.05 1.85 
2.02 1.80 
1.99 1.75 

I 
Temperature~ependent equations 

1) =a + bT+ cTJ +dT3 

26.8 

2.53 
2.47 
2.41 
2.35 
2;29 
2.23 
2.18 
2.12 
2.07 
2.02 
1.97 
1.92 
1.88 
1.84 
1.79 
1.76 

Standard 
a b·lOs c·l0' d·108 error of 

estimate 

3;1508 8.7420 -2.1890 1.1367 0.460/0 
5.9550 2.6085 -1.8307 1.1219 0.550/0 
7.0068 2.16(,9 -2.0421 1.2629 0.13% 
9.3546 1.4645 -2.9122 2.0346 0.27% 
9.6253 3.3292 -3.4298 2.3594 0.300/0 

15.4159 -18.7388 -0.4743 1.0270 0.310/0 

167 

0.0 

2.29 
2.24 
2.19 
2.14 

. 2.09 
2.05 
2.00 
1.96 
1.91 
1.87 
1.83 
1.79 
1.75 
1.71 
1.67 
1.64 
1.61 
1.58 
1.:53 
1.52' 
1.49 
1.47 
1.45 
1.43 
1.41 

These values are based on the work of Harrap and Heymann (capillary method) [IS]. 
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TABLE 82. Surface tension studies: AgCl.AgBr 

Investigations critically re"examined 

Ref. 
AgBr Temp. range 

Comments 
mol% (T) 

76a 0·100 (g) 773,883 Cell material: capillary of 
B.T.H.-C46 glass; melt con-

I tained in a tube of B.T.H.-
: C14 glass; calibration: water; 

aBoardman, Palmer and Heymann [761 calibrated their apparatus 
before and after each experiment and found the calibration repro­
ducible to within 0.30/0. The maximum error was estimated to be 
± 1.0"/0. 

TABLE 83. AgCl-AgBr: Surface tension (dyn em -1) 

Mol percent 
773K 883K 

AgBr 

0 176.0 171.0 
HI 172.9 168.3 
20 169.6 165.5 
30 166.6 162.9 
40 163.8 160.4 
50 161.0 158.1 
60 15t1.7 156.0 
70 156.S 154.0 
80 154.6 IS2.4 
90 153.2 151.2 

100 IS2.1 IS0.2 

These values have been interpolated to four significant figures 
from the graphical presentation of Boardman, Palmer and Heymann 
(maximum huhhle pressure method) [76J. 

300 

20 

AgCI-AIBra 

AgCI-AI8r3 

o 0 

40 60 80 

Mol % AgCI 

100 
AgCI 

FIGURE 15. Temperature-composition phase diagram for 
AgCl-AlBr g. 

V. A. Plotnikov and U. I. Shartsman, Zap. Inst. Khim., Akad. Nauk 
SSSR, 4,222 (1937); Zh. Fiz.-Khim. 12,120 (1938). 
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Melt Preparation and Purification 

Reference [35] contains no information on melt prepara­

tion_ 

TABLE 84. Electrical conductance studies: AgCl-AlBr3 

Investigations critically re-examined 

Ref. 

35 

AlBr3 
mol 0/0 

73.RO 

Temp. range 

373-443 

TABLE 8S. AgCl-A1Br 3: Specific conductance (ohm -1 em -1) 

T 
Mol % AIBr3 

73.8 

373.2 0.0107 
378.2 0.0116 
383.2 0.0121 
388.2 0.0136 
393.2 0.0148 
398.2 0.0161 
403.2 0.0168 
408.2 0.0178 
413.2 0.0190 
418.2 0.0214 
423.2 0.0242 
438.2 0.0296 
443.2 0.0322 

These values are based on the work of Mezhennii (classical ac 
technique) (35). 
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a 
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IP 
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AgCI-KBr 

Agel-KBr 
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Mol "10 AgCI 

80 100 
AgCI 

FIGURE 16. Temperature-composition phase diagram for AgO-KBr. 

A. P. Pakkin, Tr. Sredneatziat. Gos. Univ., Ser. 6: (Khimiya), 4, 3 
(1930). 

Melt Preparation and Purification 

Bizouard [22, 441 used Merck p.a. grade reagents~ The 
Agel was prepared hy precipitation from aqueous AgN03 
solution with hydrochloric acid. 

Sternberg and Terzi [71] used chemically pure reagents. 
The KBr was recrystallized from aqueous solution and 
dried hy melting in a stream of pure dry gaseous HBr. The 
Agel was prepared hy precipitation from aqueous AgN03 
solution with freshly-prepared Hel ohtained hy treatment of 
the aqueous acid with concentrated H2S04 , 

For Markov's method of melt preparation refer to the 
system CdClz·ZnBr2' 

Ref. 

21,34 

22,44l 

TABLE 86. Electrical conductance studies: AgO.KBr 

Investigations critically re·examined 

KBr 
I 

mol % I 
0-100 (g) ! 

0.100 

Temp. range 
(T) 

1073 

823.1073 

Comments 

Cell material: quartz U-shaped 
capillary ceU; Pt electrodes; 
calibration H2 SO 4 solutions. 

Ccl1 material: Pyrex up to 
500°C and silica up to 1000 °C; 
Pt electrodes; freq. range: 5000 
Hz; calibration: IN KO, satur· 
ated NaCi and H2 S04 solu­
tions. 

Deviations from previous NSRDS recommendations l1, pp. 10,14J 

Ref. 
KBr Min. departure ! Max. departure 

mol 0/0 I 

22,44 100 -0.73% (1023 K) 

I 
2.60/0 (1073 K) 

22,44 0 -0.19% (1073 K) -1.06~\' (873 K) 

aBizouard reported a precision of better than 0.5% in the measure· 
ments. 
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T 
100 

780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 

! 1030 [1.649] 
1040 [1.669] 
1050 [1.689] 
1060 [1.709) 
1070 [1.729] 

Mol 0/0 
I KBr 
i 

0 
20 
40 
60 
80 

100 

JANZ, TOMKINS, AND ALLEN 

TABLE 87. AgCI-KEr: Specific conductancc (ohm-I em-I) 

Mol percent KBr 

80 60 40 

1760 
1.788 
1.815 
1.842 

i 1.868 
1.473 1.894 

,1.499 1.920 
1.525 1.945 
1.550 1.970 
1.575 1.994 

1.416 1.599 2.018 
1.443 1.623 2.041 
1.469 1.647 2.064 
1.495 1.670 2.086 
1.520 1.692 2.108 
1.544 1.714 2.129 
1.567 1.736 2.150 
1.590 1.758 2.171 
1.612 1.778 2.191 
1.633 1.799 2.211 
1.654 1.819 2.230 
1.674 1.839 2.248 
1.694 1.858 2.267 
1.712 1.R7/l ??.B4 
1.731 1.895 2.302 
1.748 1.913 

i 

2.318 
1.765 1.930 2.33,5 
1.781 1.947 2.351 
1.796 1.964 2.366 
1.811 1.980 2.381 

Tempcrature-<lependent equations 
,,= a + bT + CT2 

fI b.103 ".106 

-0.5183 8.1521 -3.0519 
_14194 7,4.724- -2.942S 
-1.8273 6.3885 -2.2947 
-2.1875 6.1945 I -2.1492 
-3.5836 8.6469 

I 

-3.3696 
[-0.4114] [2.0000] 0 

I 
I 

I 

: 
I 

20 0 

2619 3984 
2.647 4.017 
2.675 4.050 
2.703 4.083 
2.729 4.114 
2.756 4.146 
2.781 4.176 
2.806 4.206 
2.830 4.235 
2.854 4.264 
2.878 4.292 
2.900 4.320 
2.922 4.347 
2.944 4.373 
2.96,5 I 4.399 
2.985 4.424 
3.005 4.448 
3.024 4.472 
3.042 4.495 
11.0(\0 4.51R 
3.077 4.540 
3.094 4.,561 
3.110 4.582 
3.1?6 4.,602 
3.141 4.622 
3.155 4.641 
3.169 4.659 
3.182 4.677 
3.195 4.694 
3.207 4.710 

Standard 
error of 

estimate 

0.12% 
0.39"1-
0.290/0 
0.49% 
0.19% 
0.000/0 

These values are based on the work of Bizouard and Doucet (potentiometric ac method) [44]. Bizouard used the potentiometric ac method 
to eliminate the polarization correction. See also reference [22]. Values given in square brackets were generated from fewer than four data 
points. 

TABLE 88. Density studies: AgCl-KBr 

Ref. 
KBr Temp. range 

Comments 
mol 0/0 (T) 

34,46 U-1oo (g) 1073 Quartz sphere filled with molyb-
denum or tungsten; calibration: 
water. 
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TABLE 89. AgCl-KBr: Density (g cm-3
) 

Mol % KBr 1073 K 

0 4.52 
10 4.10 
20 3.76 
30 3.47 
40 3.21 
50 2.98 
60 2.77 
70 2.57 
80 2.38 
90 2.21 

100 2.05 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Arehi­
medean method) [46]. 

171 
TABLE 90. Surface tension studies: AgCl.KBr 

Investigations critically re-examined 

Ref. KBr Temp. range! 
Culnlll'(;nt~ 

mol % (T) \ 

71 0.100 675·1148 Pt pin; calibration: organic 
liquids. 

Deviations from previous NSRDS recommendations (2, pp. 59,63] 

Ref. KBr I Min. dcpo.rturc MIlX. dcplU'ture 
mol 0/0 

71 100 2.77% (1145 K) 2.95% (1025 K) 
71 0 2.41% (970 K) 2.750/0 (735 K) 

TABLE 91. AgO-KBr: Surface tension (dyn em -1) 

Mol percent KBr 
T 

100 ! 90 80 70 60 I 50 35.1 30 20 10 0 

680 I I 141.1 
690 

, 
140.4 148.3 I, I 

700 I 139.7 147.7 
710 

I 
134.9 139.1 147.0 

720 134.2 138.4 146.3 157.0 
730 133.6 

I 
137.7 145.6 156.5 

740 132.9 137.1 145.0 155.9 182.9 
750 132.3 I 136.4 144.3 155.3 182.3 ! 
760 131.6 

I 
135.8 143.6 154.7 181.7 

770 131.0 135.1 142.9 154.1 181.1 
780 

! 
130.3 134.4 142.3 153.6 I 180.6 

790 I 129.7 133.8 141.6 153.0 
800 I 129.1 133.1 140.9 152.4 I 179.5 
810 I 117.8 128.4 132.5 I 140.3 151.9 178.9 
820 

I 
I I 172.2 127.7 131.8 139.6 151.3 178.3 

830 \ I 116.6 127.1 131.1 
I 

138.9 150.7 177.8 
840 I i 116.0 126.5 130.5 I 138.2 150.1 177.2 I I 
850 i 115 .. 5 125.8 129.8 137.6 149.6 176.7 
860 114.9 125.2 129.1 136:9 149.0 176.1 
870 124.5 128.5 136.2 148.4 175.5 
U8U 123.9 175.0 
890 123.2 174.4 
900 \ 122.6 173.8 
910 

I 
108.9 173.3 

920 108.1 172.7 
930 107.3 I 172.1 I 
940 102.7 106.5 I 171.6 
950 lO2.0 105.7 

I 
171.0 

960 101.3 104.9 I 170.5 
970 100.6 104.1 I 169.9 
980 99.9 103.3 
990 99.1 102.5 

1000 95.5 
I 

98.5 101.8 
1010 94.8 97.7 101.0 
1020 94.1 97.0 100.2 

I 1030 90.3 93.4 96.3 99.4 
1040 89.6 91.2 92.7 95.6 
1050 88.8 90.4 92.7 94.9 
1060 88.1 89.7 I 91.4 94.2 
1070 87.3 89.0 

I 
90.7 93.5 

1080 86.6 88.2 
\ 

1)0.0 92.8 
1090 85.8 87.5 I 89.3 

I lIOO 85.1 86.8 I 88.7 i 
lIlO 84.3 86.0 88.0 \ 

ll20 83.6 85.3 87.3 i 
I 1130 82.8 86.6 I 

ll40 82.1 85.9 i 
I 

\ 
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TABLE 91. AgCI·KBr: Surface tension (dny cm- I)-Continued 

Temperature.dependent equations 

'Y a bT 

Moi%KBr a b Mol % KBr a b 

0 224.6 0.0564 60 180.67 0.0789 -
10 198.28 0.0573 70 168.95 0.0705 
20 194.69 0.0672 80 163.67 0.0682 
30 lRn.OR O.Oh62 90 167.fil 0.0734. 
35.1 

I 
180.73 0.0646 100 167.90 0.0753 

50 165.85 0.0593 

These values are based on the work of Sternberg and Terzi (pin detachment method) [711. The reproducibility in the measurements WM 

reported as ±1 'Yo. 

Agel-LiBr 

600--------~---r--~--~ 

AgCI-LiBr 

550 
....-
o 
o -
Q) 500 
lo... 
::J ...... 
C 
lo... 
Q) E 450 
0)' 

I-- , , 
\ , , 

400 

350~--~--~--~--~~~ 

o 20 40 60 80 100 
Agel LiBr 

Mol %LiBr 
FIGURE 17. Temperature-composition phase diagram for AgCl.LiBr. 

M. Blzouard, Ann. Phys., 6, 851 (1961). 
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Melt Preparation and Purification 

Bizouard [22] used Merck p. a. grade reagents. The Agel 
was prepared hy precipitation from aqueous silver nitrate 
with hydrochloric acid. 

TABLE 92. Electrical conductance studies: AgO.LiBr 

[nvestigations critically re·examined 

Ref. 
LiBr Temp. range 

mol % (7') 
Comments 

22a 0-100 823-1073 Cell material: Pyrex glass up to 
500°C and silica up to 1000°C; 
Pt electrodes; freq: 1000 Hz; 
calibration: IN KO, ,saturated 
NaCl and H2 SO 4 solutions. 

I 

I 
Devlations from previous NSRDS recommendations [1, pp.1U, 14] 

Ref. 
LiBr 

Min. departure Max. departure 
mol % 

22- 100 -0.02% (1023 K) 

I 
-0.08% (1073 K) 

22 0 0.1~ft, (1073 K) -1.06% (873 K) 

aBizouard [221 reported a precision of better than 0.5% in the 
measurements. 
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TABLE 93. AgCl-LiBr: Specific conductance (ohm -I cm -1) 

T 
100 

830 
840 
850 
860 
870 
880 5.003 
890 5.507 
900 5.111 
910 5.165 
920 5.217 
930 5.270 
940 5.321 
950 5.372 
960 

I 
5.423 

970 5.473 
980 S.523 
990 5.571 

1000 5.620 
1010 5.668 
1020 5.715 
1030 5.762 
1040 5.808 
1050 5.853 
14)60 5.898 
1070 5.943 

Mol 0/0 
LiBr 

0 
20 
40 
60 
.80 

. 100 

Mol percent LiEr 

80 60 40 

4.175 I, 
3.534 3.413 

4.223 3.588 3.456 
4.271 3.641 3.598 
4.319 3.694 3.540 
4.367 3.746 3.582 
4.414 3.798 3.622 
4.461 3.849 , 3.662 
4.508 3.899 3.701 
4.554 3.949 3.740 
4.600 3.998 3.778 
4.646 ·4.041 3.815 
4.692 4.095 3.851 
4.737 4.143 3.887 
4.783 4.190 3.922 
4.827 4.236 3.957 
4.872 4.282 3.991 
4.917 4.327 4.024 
4.961 4.371 4.056 
5.005 4.415 4.088 
5.048 4.459 4.119 
5.092 4.501 4.150 
5.135 4.544 4.119 
5.178 4.585 4.209 
5.220 4.626 

I 
4.237 

5.263 4.667 4.265 

Temperature-dependent equations 
K a+bT+cr:' 

a 6.103 c·l0' 

-0.4241 7.9.819 -2.9751 
-2.8334 11.7863 -4,8146 
-2.5285 9.9558 -3.3710 
-2.9967 10.3103 -2.9423 
-0.7191 6,9556 -1.2758 
-1.9802 10.3927 -2.7926 

These values are based on the work of Hizouard (potentiometric ac method) l221. 

I I 
i 20 0 

3.632 4.151 
3.670 4.181 
3.706 4.210 
3.142 4.239 
3.776 4.268 
3.810 4.296 
3.843 4.323 
3.874 4.349 
3.905 4.375 
3.935 4.401 
3.964 4.425 
3.991 4.450 
4.018 4.473 
4.004 4.496 
4.069 4.519 
4.093 4.540 
4.116 4.562 
4.138 4.582 
4.159 4.602 
4.179 4.622 
4.199 4.640 
4.217 4.659 
4.234 4.616 
4.250 4.693 
4.266 4,710 

Standard 
error of 
estimate 

0.02% 
0.190/0 
O.3~ 
O,33,%> 
0.12% 
0.070/0 
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AgCI-NaBr 

Agel-NaBr 

650 

450 455 

o 20 40 60 80 100 
Agel NoBr 

Mol % NoBr 

FIGURE 18. Temperature.composition phase diagram for AgCl.NaBr. 

N. S. Dombrovskaya, Zh. Obshch. Khim. 3, 737 (1933) . 

Bizouard's [22J method of melt treatment, see also the sy. 
stem AgCI.KBr. Markov's method of melt preparation is 
given under the system CdClz·ZnBrz. 

TABLE 94. Electrical conductance studies: Agel.NaBr 

Investigation", uitically rc.~xalllilled 

Ref. NaBr Temp. range 
Comments 

mol 0/0 (T) 

22a 0.100' 823.1073 Cell "1aterial: Pyrex glass up to 
500 C and silica glass to 

11000 DC; Pt electrodes; 1000 Hz; 
calibration: IN KQ, saturated 
NaCl and H2 S04 solutions. 

34 0.100 (g) I 1073 Quartz U.shaped capillary cell; 
Pt electrodes; calibration: 

i H2 S04 solutions. 

Deviations from previous NSRDS recommendations [], pp.l0,14j 

Ref. 
NaBr 

Min. departure Max. departure 
mol 0/0 

22 100 0.03~ (107a K) 
22 0 0.19% (1073 K) -1.060/0 (873 K) 

. Melt Preparation and Purification aBizouard [22) reported a precision of better than 0.5% in the 
measurements. 

For Sternherg and Terzi's [71,80] method of melt pre· 
paration, refer to the system AgCl.KBr. Sodium }:Iromide was 
treated in the same manner as potassium bromide. For 

TABLE 95. AgCl~NaBr: Specific conductance (ohm -1 em -1) 

Mul peccent NaBc 
T 

100 80 60 40 

030 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 3.101 
940 3.126 
950 3.151 
960 3.175 
970 3.199 
980 [2.872] 3.223 
990 L2.900J 3.245 

1000 [2.928) 3.268 
iOlO [2.955] 3.290 
1020 [2.982] 3.311 
1030 [2.924] [2.919] [3.009) 3.332 
1040 [2.955) [2.947) [3.036] 3.353 
1050 [2.987) [2.976] [3.061] 3.373 
1060 [3.018) [3.004] [3.087] 3.393 
1070 [3.049] [3.032] [3.112] 3.412 
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20 0 

3.464 4.151 
3.491 4.181 
3.517 4.210 
3.543 4.239 
3.568 4.268 
3.593 4.296 
3.617 4.323 
3.641 4.349 
3.664 4.375 
3.687 4.401 
3.709 4.425 
3.731 4.450 
3.752 4.473 
3.773 4.496 
3.793 4.519 
3.812 4.540 
3.831 4.562 
3.850 4.582 
3.868 4.602 
3.886 4.622 
3.903 4.640 
3.919 4.659 
3.935 4.676 
3.951 4.693 
3.966 4.710 
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TABLE 95. AgCI-NaBr: Specific conductance (ohm-I em- l )-Continued 

Temperature.dependent equations 
K" a + bT + CT2 

Mol 0/0 ! 
I I 

b·l03 I colO" 
NaBr 

a 
i 'j 

error of 
I estimate 

0 -0.4247 
I 

7.9819 -2.9751 0.02% 
20 -0.5488 6.9661 -2.5674 0.03% 
40 -1.2902 6.8965 -2.3384 0.14% 
60 [-1.84511 (6.77281 [-2.00001 0.00% 
so [ 0.0146] [2.S200} 0 0.00% 

100 [-0.2894] [3.1200} 0 0.000/0 

These values are based on the work of Bizouard (potentiometric ac technique) [22]. Values given in square brackets were generated from 
fewer than four data points. 

Ref. 

TABLE 96. Density studies: AgCI.NaBr 

Investigations critically re.examined 

NaBr 
mol 0/0 

ITemp. range 
(T) 

Comments 

34,46 0·100 (g) I 1073 Quartz sphere filled with moly. 
denum or tungsten: calibration: 
water. 

TABLE 97. Agel.NaBr: Density (g cm -3) 

Mol 0/. NllBr lO73K 

0 4.58 
10 4.22 
20 3.1)3 
30 3.68 
40 3.45 
50 3.22 
60 3.00 
70 2.82 
80 2.62 
90 2.45 

100 2.28 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Archi­
medean method) [46J. 

Ref. 

80 

TABLE 9S. Surface tension studies: AgCI.NaBr 

NaBr 
mol % 

0-100 

Temp. range 
(T) 

740.1193 

Comments 

Pt pin; quartz vessel; calibra· 
tion: water, benzene, carbon 
tetrachloride, toluene, acetone; 

, calibration at 20 °e. 

Deviations from previous NSRDS recommendations [2, pp. 62,59] 

Ref. 
NaBr 

Min. departure Max. departure 
mol 0/0 

80 100 -0.10% (1053 K) 1.63% (1173 K) 
80 0 2.35% (973 K) 2.81 % (743 K) 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 



176 

T 
100 90 

740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 105.10 
1060 101.19 103.57 
1080 99.82 102.04 
1100 98.46 100.50 
H2O 97.09 98.97 
1140 95.73 97.44 
1160 94.37 95.90 
1180 93.0() 

----'" 

--

JANZ, TOMKINS, AND ALLEN 

TABLE 99. AgCI-Nallr: Surface tension (dyn em -1) 

Mol % 
NaBr 

0 
10 
20 
30 
50 
70 
90 

100 

_. 

70 : 

110.85 
109.48 
108.12 
106.75 
105.38 
104.02 
102.65 

Mol percent NaBr 

50 

I 

I 
i 

122.44 
120.86 
119.27 
117.69 
116.10 
114.52 
112.93 
111.35 

30 

141.2 2 
5 
8 
1 
5 
8 
1 
1. 

139.7 
138.2 
136.8 
135.3 
133.8 
132.4 
130.9 

Temperature-dependent equations 
'Y"'a-bT 

II b;102 

224.601 5.6412 
213.316 5.9036 
204.730 6.0369 
208.835 7.3490 
203.302 7.9272 
181.924 6.8341 
184.798 7.6632 
173.472 6.8195 

20 

151.61 
150.40 
149.19 
147.98 
146.78 
145.57 
144.36 
143.15 
141.95 
140.74 

Standard 
deviation 

0.109 
0.293 
0.349 
0.162 
0.275 
0.246 
0.267 
0.256 

10 0 

182.86 
181.73 

167.27 180.60 
166,09 179.47 
164.91 178.34 
163.73 177.21 
162.55 176.09 
161.36 174.96 
160.18 173.83 
159.00 172.70 
157.82 171.57 
156.64 170.45 

-,-----

- -

These values are based on the work of Sternberg and Terzi ('pin detachment method) (80). The following equation, with concentration, C, in 
mole percent AgCl and temperature in K, has been derived from the preceding data: :y ;= a + b1' + c(; + de:! + e(;3 + JTC + gCr2

, where II 

= 179.15637, b.l02 :;:: -7.35312, c.l02 = 3.93273, d.104 :;:: -1.02893,11.105 = 3.89684,f.l04 =2.47478, g.10s = -4.42703, wi.th a maximum 
departure of -1.14% at 1019.2 K and 50 mol % AgCl, and a standard error of estimate of 0.380/0. This equation may be used to calculate the 
surface tension of Agel-NaBr melts at any given concentration in the temperature ratll.';c 740.1193 K. Sternberg and Terzi reported a reproducibil­
ity of 10/ •. 

AICI
3

-NaBr 

Melt Preparation and Purification 

Moss [33] used "Certified Pure" reagent-grade sodium 
bromide and Fisher "Certified Pure" grade aluminum 
chloride. The aluminum chloride was purified before usc by 
distillation from an AICI3 -NaCI mixture. 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 

TABLE 100. Electrical conductance studIes: AlQ3-NaBr 

Investigations critically re-examined 
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TABLE 101. AlCl3-NaBr: Specific conductance (ohm -1 cm -1) 

Mol percent NaBr 
T 

47.5 45.0 4(};() 35.0 

440.2 0.846 0.307 0.241 0.193 
473.2 0.405 0.361 0.286 0.229 
498.2 0.462 9.412 0.328 0.265 

These values are those obtained experimentally by Moss (classical ae technique) [33J. 

T 
47.5 

450 1.995 
455 1.990 
460 1.986 
465 1.981 
470 1.976 
475 1.972 
1BO 1.967 
485 1.963 
490 1.958 
495 1.953 

Ref. 

33 

TABLE ·102. Density studies: AlCl3-NaBr 

Investigations critically re.examined 

NaBr Temp. range 
Comments 

mol 0/. (1') 

25-47.5 448,473,498 Glass dilatometer; calibration: 

45.0 

1.967 
1.962 
1.958 
1.954 
1.949 
1.945 
1.!Hl 
1.937 
1.932 
1.928 

purified mercury . 

Mol percent NaBr 

40.0 35.0 

1.902 1.847 
1.897 1.842 
1.893 1.837 
1.888 1.832 
1.884 1.827 
1.879 1.823 
1.974 1.919 
1.870 1.813 
1.865 1.808 
1.861 1.803 

Temperature-dependent equations 
p=a + bT 

I 

Standard 
Mol 'Yo NaBr a b·lOa error of 

estimate 

25.0 [2.25001 {-1.l200] O.OM;' 
30.0 2.2567 -1.0200 0.05% 
35.00 2.2786 -0.9600 0.03% 
40.0 2.3160 -0.9200 0.03% 
45.0 2.3536 -0.8600 0.01% 
47.5 2.4087 -0.9200 0.03% 

177 

30.0 25.0 

O.IS::I 
0.184 0.138 
0.212 0.159 

30.0 25.0 

1.798 
1.793 
1.788 
1.782 
1.777 
1.772 [1.718] 
1.767 [1.712] 
1.762 [1.707] 
1.757 [1.701J 
1.752 [1.696] 

These values are based on the work of Moss (dilatometrie method) 133J. Values given in square brackets were generated from fewer than four 
data points. 

J. Phys. Chern. Ref. Data. Vol. 8. No.1, 1979 
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Melt Preparation and Purification 

Ichikawa and Shimoji used "guaranteed" reagent-grade 
BiCI3 and BiBr3 dried at 100 °c for several days to remove 
water and excess hydrogen halide. 

TABLE 104. Electrical conductance studies: BiC13-BiBr3 

Ref. 

58 

Investigations critically re-examined 

BiBr3 
mol 0/0 

Temp. range 
(T) 

0-100 (g) 523·723 

TABLE 105. BiCl3-BiBr3: Specific conductance (ohm -1 em -1 ) 

Mol 0/0 523K 573K 623K 673K 723 K 
BiHr3 

0 0.351 0.406 0.462 0.490 0.478 
10 0.342 0.398 0.442 0.475 0.459 
20 0.334 0.391 0.428 0.461 0.446 
30 0.324 0.382 0.414 0.446 0.437 
40 0.316 0.370 0.405 0.433 0.427 
50 0.304 0.360 0.396 0.420 0.417 
00 0.294 0.350 0.386 0.405 0.408 
70 0.282 0.339 0.376 0.392 0.398 
80 0.269 0.328 0.366 0.378 0.388 
90 0.256 0.316 0.352 0.368 0.377 

100 0.242 0.306 0.338 0.360 0.367 

These values have been interpolated to three significant figures from the graphical presentation of Ichikawa and Shimoji (classicl ac 
technique) l58]' 

CaClz -KBr 

Melt Preparation and Purification 

Markov's method of melt preparation is given under the 
system CdClz-ZnBr2. 

TABLE 106. Electrical conductance studies: CaCh·KBr 

Investigations critically re-examined 

ReL KBr Temp. range 
Comments 

mol '10 (:1') 
---~ 

64 0.100 (g) 1023 Quartz U-shaped capillary cell; 
Pt electrodes. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

TABLE 107. CaCh-KBr: Equivalent conduetance 
(ohm-1em2 equiv-1 ) 

Mol percent 
1023 K 

KBr 

0 50.11 
10 44.1 
20 42.1 
30 42.8 
40 46.1 
50 51.2 . 
60 57.3 
70 64.6 
80 73.7 
90 83.8 

100 94.7 

Thege valU.,s have been interpolated to three significunt figures 

from the graphical presentation of Markov, Prisyazhnyii and 
Zaval'skaya (claSSical ac technique) [64]. Density data, as rcquircd 
for conversion of the above to specific conductivity, were not 
...,ported. 
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CdCI
2 

·CaBr 2 

Melt Preparation and Purifipation 

Markov's method of melt preparation is given under the 
system CdClrZnBr2' 

TABLE 108. Electrical conductance studies: CdClz-CaBrz 

Ref. 

64 

Investigation~ critically re-examined 

CaBrz Temp. range 
Comments 

mol % (T) 

0-100 (g) 1023 Quartz U-shaped capillary 
Pt electrodes. 

TABLE 109. CdC!z-CaBrz: Equivalent conductance 
(ohm-1cmZ equiv- I ) 

Mol percent 
1023 K 

CaBrz 

--
cell; 

_._._----
0 65.8 

10 63.6 
20 61.2 
30 58.5 
40 55.0 
50 52.8 
60 51.8 
70 50.9 
80 49.7 
90 48.0 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov, Pril:lyazhnyii and 
Zaval'skaya (classical ac technique) [64]. Density data, as required 
fur CUllverMioll uf thc abuve to Mpecific conductivity, were not 
reported. 

U 
!!... 

~ 
.;! 
~ 
CD 
Q. 
E 
t!!-

570 

563 

560 

550 

0 
CdCI2 

CdClz -CdBr 2 

Mol % CdBr2 

100 
CdBr2 

FIGURE 19. Temperature-composition phase diagrams for 
CdO, -CdBr,. 
R. Nacken, Cbl. Mineral., Geol., Palaontol, 301 (1907). 

Melt Preparation and Purification 

Heymann and his co-workers [10, 11, 12, 76] treated a 
high quality commercial preparation (May and Baker "Pure ') 
of cadmium hromide hy filtering the aqueous solution to re­
move organic matter, evaporating the solution to dryness and 
subsequently fusing the residue while passing a gaseous mix­
ture of HBr and Br2 through it. The cadmium chloride was 
made from pure electrolytic cadmium (Electrolytic Zinc Co., 
Tasmania). It was also dried by passing a stream of HCI 
through the melt. The method later used by Bloom for pre­
paring and purifying cadmium chloride prohably yields a 
better product (refer: CdClrCsCl in [5], page 975.). 

TABLE 110. Electrical conductance studies: CdClz-CdBr2 

Inv"stigation. cl'itieaUy r€'-~X'amin.,d 
""-. -- --,------t----"-"---"-"--".---" 

Ref. 
CdBrz 
mol 0/0 

Temp. range ! 

(T) 
Comments 

843-993 Cell material: Supremax glass; 
Pt electrodes; freq. range: 
~OOO Hz; calibration: molten 
Pb02 ""d IN KO solution. 

Deviations from previous NSRDS recommendations [1, p.ll) 

Ref. 

10 

CdBrz 

mol 0/0 

o 

Min. departure Max. departure 

-1--
0.00/0 (918 K) 0.270/0 (936 K) 

aBloom and Heyman nO) used a dipping type conductance cell 
in which one electrode was enclosed in a capillary tuhe with the 
other outside. Conductivity through the glass wall of the capillary 
was found to be negligible compared to that of the melt. Resistance 
measurements were made to within 0.1 to 0.2% using a Wein bridge. 
The cell constant did not change appreCiably (0.3%) during prolonged 
UbC. 

bMixtures reported graphically. 

TABLE 111. CdCt.,-CdBr2: Specific conductance 
(ohm-l em-1 ) 

Mol percent 
873K 

CdBr2 

0 1.95 2.08 
10 1.82 1.96 
20 1.71 1.85 
30 1.61 1.75 
40 1.52 1.66 
50 1.43 1.58 
60 1.35 1.50 
70 1.27 1.44 
80 1.20 1.38 
90 1.13 1.32 

100 1.07 1.26 

These values have been interpolated to three significant figures 
from the graphical presentation of Bloom and Heymann (classical 
ae technique) [101. 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 
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T 

860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

ncr. 

JANZ, TOMKINS, AND ALLEN 

TABLE 112. Density studies: CdClz·CdBrz 

Investigations eritically re·examined 

CdBr2 
mol % 

0.100 

Temp. range I 
(T) ! 

i 

853·998 

Conllllcnto 

Silica glass dilatometer; calibra. 
tion: molten AgN0 3 • 

aReference fl21 is the NSRDS reference data base {or the density 
of pure molten CdCl2 and of pure molten CdBr2. The reported error 
catimatc is ±O.10o/Q. 

100 

4.054 
4.043 
4.033 
4.022 
1.0Il 
4.000 
3.989 
3.979 
3.968 
3.957 
3.946 
3.935 
3.925 
3.914 

TABLE 113. CdClrCdBrz: Density (g em -3) 

Mol percent CdBrz 

65.3 45.6 

3.712 
3.826 3.703 
3.816 3.694 
3.807 3.685 
3.798 3.676 
3.789 3.666 
3.779 3.657 
3.770 3.648 
3.761 3.639 
3.751 3.630 
3.742 3.621 

3.612 

Temperature-dependent equations 
p =a-bT 

Mol % CdBr2 a 

0 4.1 no 
29.7 4.384 
45.6 4.504 
65.3 4.644 

100 4.983 

0.84 
0.90 
0.91 
0.93 
1.08 

29.7 

3.610 
3.601 
3.592 
3.583 
3.574 
3.565 
3.556 
3.547 
3.538 
3.529 

0 

3.377 
3.369 
3.360 
3.352 
3.&1.4. 
3.335 
3.327 
3.318 
3.310 
3.302 
3.293 
8.285 
3.276 

These values are based on the work of Boardman. Palmer and Heymann (dilatometrie method) £12]. The fonowing equation, with concentra­
tion, C, in mole percent CdCl, and temperature in K, has been derived from the preceding data: p =: a + b T + cC + dC2 + eCrz • where a = 4.96809, 
b.lO! = _1.064!lR, c.l03 = _h.212oo, d10S = _1.4.h2QQ, ... 109 :::: L2!l113, with a mnimllm d"pllrtnrp. of OJ 60/0 at 87Q.2 K and 34.7 mol % 
CdCl2 and a standard error of estimate of 0.06%. This equation may be used to calculate the density of CdCl2 ·CdBr2 melts at any given com· 
position in the temperature range 853·998 K. 

Ref. 

TABLE 114. Viseosity studies: CdClz·CdBrz 

CdBrz .1 Temp. range 
mol % I (T) 

0·100 (g) 853·1023 

Comments 

Cell material: Moncrieff, Supre.. 
max and B.T.H. (C14 and C46) 
glass; calibration: molten 
molten KN03 • 

aReferenee [11] is the NSRDS reference data base for the visco· 
sity of pure molten CdClz and of pure molten CdBrz. The viseom· 
eter~ were cali1nat\::d al frequenl inlerval~, and no chaug\:: of greatel" 
than 0.3% was found. The authors estimated a maximum error in 
the results of 1.0 -1.5%. 

Mol percent 
873K 933K 

CdBrz 

0 2.31 1.98 
10 2.33 2.00 
20 2.36 2.02 
30 2.39 2.04 
40 2.41 2.06 
50, 2.44 2.08 
60 2.46 2.10 
70 2.49 2.12 
80 2.52 2.14 
90 2.54 2.16 

100 2.56 2.18 

The::;e value~ have been interpolated lu !lICe" ~i.gnific""l fi!:lur"~ 
from the graphical presentation of Bloom, Harrap and Heymann 
(capillary technique) [11]. 
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TABLE 116. Surface tension studies: CdCl2 ·CdBr2 

Investigations critically re.examined 

Ref. 
CdBrz Temp. range 

Comments 
mol 0/0 (T) 

76a 0.100 (g) 873,973 Capillary of B.T.H.·C46 glass, 
melt contained in tube of 
B.T.H.·CI4 glass; calibration: 
water. 

aBoardman, Palmer and Heymann [76] estimated a maximum 
error of ±1.0%. Calibrations performed before and after experiments 
were found to be reproducible to within 0.3%. 

TABLE 117. CdClz.CdBr2: Surface tension (dyn cm-1
) 

Mol % 
873K 973K 

CdBr;.: 

0 83.8 81.2 
10 81.3 78.5 
20 79.0 76.4 
30 77.0 74.4 
40 75.0 72.4 
50 73.2 70.8 
60 71.6 69.0 
70 70.2 67.6 
80 69.0 66.4 
90 68.0 65.5 

100 67.5 64.0 

These values have been interpolated to three significant figures 
from the graphical presentation of Boardman, Palmer and Heymann 
(maximum bubble pressure method) [76]. 

CdCI
2
-KBr 

CdClz- KBr 

600 
568 

500 
G 
0 -
Q) .... 
.2 
0 ... 400 Q) 
Cl. 
E 
~ 

300 309 

0 20 40 60 100 
KBr 

E'l' % CdCtz 
CdCle 

FIGURE 20. Temperature·composition phase diagram for CdCl 2 -KBr. 

I. I. n'yasov and A. G. Bergman, Zh. Neorg. Khim., 7,1970 (1962); 
Russ.J. Inorg. Chern. 7, 1017(1962). 

Melt Preparation and Purification 

Ellis and his co-workers [39,45,49,50, 77] dried Baker 
and Adam501l reagent gl'ade: :salts ,at 200 °e. Mixtures were 

prepared hy grinding the w~ighed salts together in a hall mill 
and drying by heating under vacuum at 400 °e. Melts con~ 
taining less than 60 mol percent KBr were filtered through a 
Pyrex frit. KBr-rich mixtures were fused in a Vycor appara· 
tus, allowed to solidify and reground. Analysis of the mix­
tures after determination of the properties was made hy 
EDTA titration (for cadmium) and potentiometric titration 
with AgN03 (for halide). 

TABLE 118. Density studies: CdCl~ .KBr 

Investigations critically re-examined 

Ref. 
KBr Temp. range 

mol 0/0 (T) 

:26 0.100 670.1271 
39 20-100 1037.1271 
49 0·90 670-1267 

Deviations from previous NSRDS recommendations [1, pp.ll,14) 

Ref. 
KBr 

Min. departure Max. departure mGI% 

26 100 -1.2% (1100 K) -1.1% (1200K) 
39 lQO I -1.10/0 (1099 K) -1.0% (1179 K) 
26 0 

I 

OJ)o/. (1060 K) -0.9% (900 K) 
49 0 -0.03% (966 K) -0.150/0 (895 K) 

Ellis used both the flotation method [39] and a modified maxi­
mum bubble pressure method (26) for density determinations. See 
also KQ-CdBr2 • 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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T 
100.0 90.3 80.3 

680 
700 

\ 
720 1 

740 I 760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 2.281 
1020 ! 2.267 
104() 2.198 

, 
2.253 

1060 2.181 I 2.238 
1080 2.044 2.164 2.224 
llOO 2.028 2.147 2.210 
ll20 2.012 2.130 2.196 
ll40 1.996 2.113 2.182 
1160 1.980 2.096 2.167 
ll80 1.964 2.079 2.i53 
1200 1.948 2.062 2.139 
1220 1.932 2.045 2.125 
1240 1.916 2.028 
1260 1.900 2.011 

JANZ, TOMKINS, AND ALLEN 

TABLE 119. CdCl2 -KBr: Density (g em -3) 

Mol percent KBr 

70.1 60.4 48.5 44.6 

2.902 
2.883 
2.864 

2.740 2.844 
2.722 2.825 2.946 
2.703 2.805 2.925 
2.685 2.786 2.905 
2.667 2.767 2.885 
2.648 2.747 2.864 
2.630 2.728 2.844 
2.611 2.708 2.823 
2.593 2.689 2.803 
2.575 2.670 2.783 

2.432 2.556 2.650 2.762 
2.417 2.538 2.631 2.742 
2.4.01 2.519 2.611 
2.385 
2.369 
2.353 
2.338 
2.322 
2.306 
2.290 
2.274 
2.259 
2.243 
2.227 
2.211 

Temperature-dependent equations 
p a- bT 

Mol 0/0 
KBr 

0.0 
10,4 
18.8 
36.2 
44.6 
48.5 
60.4 
70.1 
80.3 
90.3 

100.0 

a 

4.058 
4.025 
3.953 
3.834 
3.721 
3.562 
3.421 
3.175 
2.991 
3.082 
2.908 

36.2 

3.058 
3.039 
3.019 
3.000 
2.980 
2.961 
2.942 
2.922 
2.903 
2.883 
2.864 
2.845 
2.825 

8.0 
8.8 
9.4 
9.7 

10.2 
9:7 
9.2 
7.9 
7.1 
8.5 
8.0 

18.8 

3.201 
3.182 
3.163 

, 3.145 
3.126 
3.107 
3.088 
3.069 
3.051 

These values are based on the work of Ellis and Oglesby (modified maximum bubble pressure method) [26.49]. 
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10.4 0.0 

3.286 
3.268 3.370 
3.251 3.354 
3.233 

I 
3.338 

3.215 3.322 
3.198 3.306 
3.180 3.290 
3.163 3.274 



Ref. 

45 

50 

59 

T 
67.3 

650 
I 

660 
670 
680 
690 :).4:; 
700 3.28 
710 3.18 
720 2.97 
730 2.83 
740 2.71 
750 2.59 
760 2.48 
770 2.39 
780 2.30 
790 2.22 
800 2.14 
810 2.07 
820 2.01 
830 1.95 
840 1.89 
850 1.03 
860 1.78 
870 1.73 ' 
880 1.68 
890 1.63 
900 1.58 
910 1.53 
920 1.48 
930 1.42 

Mol % Temp. range 
KBr (T) 

40.1 650-904 
46.5 667-911 
49.2 704.3-877.6 
56.1 697.9-916.0 
62.1 644-918 
67.3 683-930 

r nvr "'n I "':;., ur .VIIA"'.., nM.L.'UC 'VIC L. I ;) 

Investigations critically re.examined 

KBr Temp. range 
Comments 

mol % (T) 

49.2,56.1 698·916 Pt viscometer tube and capil. 
lary; melt contained in a Vycor 
tube. 

40.1,46.5, 644·930 As for [45]. 
62.1,67.3 . 

20.50 (g) I 683·793 

TABLE 121. CdCI2"KBr: Viscosity (cp) 

Mol pelccnt KBI' 

62.1 56.1 49.2 46.5 

4.26 
4.00 
3.75 ! 4.04 
3.52 3.77 
3.31 3.52 
3.19 3.20 3.30 
2.94 2.98 3.35 3.10 
2.78 2.79 3.17 2.~3 
2.64 2.62 3.00 i 2.78 
2.51 2.47 2.84 2.64-
2.39 2.M 2.70 2.52 
2.29 2.23 2.56 2.42 
2.19 2.13 2.44 2.33 
2.11 2.04 2.32 2.25 
2.03 1.96 2.22 2.18 
1.96 1.90 2.12 2.12 
i.90 1.84 2.04 2.07 
1.84 1.79 1.96 ' 2.02 
1.79 1.74 1.89 
1.74 1.70 1.82 
1.70 1.65 1.77 
1.65 1.61 1.72 
1.61 1.57 1.67 
1.57 1.52 
1.52 1.46 
1.48 1.40 
1.43 1.32 

Temperature-dependent equations 
11= a + bT+cT2 + dT3 

11 = A • exp (EIRT) 

a b·10 t c·i04 

197.4329 -6.8962 8.1666 
173.2970 -6.0396 7.1451 

72.6588 2.1136 2.0918 

114.1160 -3.8045 4.3357 
90.0361 -2.9182 3.2659 

1.98 
1.94 
1.89 
1.85 
1.80 
1.75 
1.68 
1.62 
1.54 

d·10' A·I02 

-3.2483 
-2.8378 
-0.6898 

7.333 
-1.6656 
-1.2394 

183 

I 
40.1 

5.01 
4.63 
4.29 
3.98 
3.70 
3.44 
3.22 
3.02 
2.84 
2.69 
2.55 
2.43 
2.33 
2.24 
2.16 
2.09 
2.02 

; 1.96 
I i.91 

1.96 
1.81 
1.75 
i.69 
1.62 
1.55 
1.47 

,[ E Standard 
error of I (cal mol-') 
eotimatc 

I 

i: 
1.490/0 
1.590/0 

I 1.15o/v 

I 

5225 2.66% 
0.720/0 
1.770/0 

These values are based on the work of Ellis (capillary method) [45,50 J. The error in the viscosity measurements was estimated to be less 
than 1 'Yo. See also [26], [51] and [77]. 
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TABLE 122. Surface tension studies: CdClz·KBr 

Investigations critically re.examined 

Ref. 
KBr Temp. range I 

Comments 
mol 0/0 (T) 

i 

77,86a 0.100 752.1245 Capillary of Pt·ll % Rh; melt 
contained in Pt crucible; cali· 
bration; capillary diameter mea· 
sured wit.h a microscope. 

39 0·80 853.1234 As for [77]. 

49 7.8.100 i 739·1245 As for [77]. 

Deviations from previous NSRDS recommendations [2, pp. 61, 63 J 

Ref. 
! KBr 

Min. departure Max. departure 
mol 0/0 

77 100 1.90/0 (1083 K) 3.1o/~ (1223 K) 
77 0 0.0%(1223 K) 1.20/0 (853 K) 

aEllis et al. [77] reported a precision of to.5 dyn cm- I
. 

T A.BLE 123. CdCl2-KBr: Surface tension (dyn cm -1) 

Mol percent KBr 
T 

I 

I 100 90.3 80.3 
I 

70.1 60.4 49.9 40.4 30.0 7.8 0 

I 
760 I 89.6 91.3 89.7 89.9 
780 

I 

88.7 90.3 88.6 88.9 
800 87.9 89.2 87.5 88.0 
820 87.1 88.2 86.4 87.0 
840 86.2 87.2 85.3 86.0 
860 89.5 85.4 86.1 84.1 85.1 84.1 84.9 
880 88.3 84.5 85.1 83.0 84.1 83.6 

1 
B4.4 

900 
: 

91.6 B7.1 83.7 84.1 B1.9 83.1 83.0 83.8 
920 I 90.4 85.9 82.9 80.8 82.2 82.4 83.2 
940 89.3 84.7 82.0 79.7 81.2 81.8 82.7 
960 

I 
88.1 83.6 78.5 80.2 81.3 82.1 

,980 89.9 87.0 82.4 79.3 80.7 B1.6 
1000 ~8.7 85.8 81.2 78.3 80.1 B1.0 
1020 87.5 84.6 80.0 77.3 79.5 80.4 
1040 S6.4 83.5 78.B 76.4 78.9 79.9 
1060 85.2 82.3 77.7 75.4 79.3 
lOBO 85.7 84.1 81.2 76.5 74.4 78.8 
1100 84.3 82.9 80.0 78.2 
1120 83.0 81.7 78.9 77.6 
li40 81.6 80.6 77.7 77.1 
1160 80.3 79.4 76.5 76.5 
ilBO 79.0 78.2 75.4 76.0 
1200 77.6 
1220 

I 
76.3 

124() 15.0 

.1. Phvc. r.h .. m. R .. f. n"~,, Vnl. It Nn. 1 H17j:l 
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TABLE 123. CdCl2 ·KBr: Surface tension (dyn em -I )-Continued 

Temperature.dependent equations 
1::::0 - bl' 

--- .~ .. 

Mol 0/0 
b.lOz Standard 

KBr 
a 

deviation 
----. r'·· 

0 109.0 2.80 0.6 
7.8 108.9 2.88 0.7 

30.0 126.7 4.84 0.3 
40.4 132.3 5.60 1.6 
49.9 130.5 5.16 0.9 
60.4 ·121.5 4.20 1.2 
70.1 140.2 5.90 0.7 
80.3 143.7 5.79 0.8 
90.3 146.8 5.81 0.8 

100 157.8 6.68 0.8 
--

These values are based on the work of Ellis, Smith, Wilcox and Crook (maximum bubble pressure method) [77]. 

CdCI 2 - NaBr 

Melt Preparation and Purification 

Ut:fCLcm;e [::;9] ·cvutah15 no infonnation on melt pJ:cpaJ:a­

tion. 

TABLE 124. Viscosity studies: CdCl 2 ·NaBr 

Investigations critically re·examined 

Ref. 
NaBr Temp. range 

Calibration 
mol 0/0 (T) 

-_.-

59 20·40 (g) 753·793 Molten KNO 3' 

---

TABLE 125. CdCh·NaBr: Viscosity (cp) 

Mol percent 
735 K 793K 

NaBr 

20 
30 
40 

2.90 
2.80 

2.61 
2.45 
2.42 

--

These values have been interpolated to three significant figures 
from the graphical presentation of D'yasov and Barsegov (capillary 
technique) [59]. 

Melt Preparation and Purification 

An outline of the method used by Markov [30] and his 
co·workers [69] for melt preparation is given under the 
system CdCI2-ZnBI:2' 

Ref. 

69 
69 

TABLE 126. Electrical conductance studies: CdCl •• PbBr2 

Investigations critically rc.examined 

Deviations from previous N1:lRU:S recommendations 
[1, pp. n, 18] 

.- ... -.----.. ~----------------------
PbBrl 

mol % 

o 
100 

Departure 

0.71%(873 K) 
-1.99% (873 K) 

TABLIl127. CdCh-PbBrz: Equivalent conductance 
(ohm- 1 cmz equiv-') 

Mol % PbBrz 873K 

0 53.51 
20 53.96 
30 54.15 
40 54.03 
50 53.60 
60 52.75 
70 51.52 
80 50.10 

100 46.76 

These values are those obtained experimentally by Voronin, . 
Prisyazhnyii and Baranov (classical ac technique). Densities to convert 
to sp('dfi(' ('ondul'hn,. .. " wp.rp. not rF.pnTted [691. 

TABLE 128. Viscosity studies: CdClz·PbBrz 

Investigations critically re-examined 
.-

Ref. PbBr. Temp. range 
Calibration 

mol 1. (T) 

59 50-90 (g) 733.793 Molten KN0 3 • 

-

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 
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TABLE 129. CdCIz-PbBr2: Viscosity (ep) 

Mol percent 
PbBrz 

40 
50 
60 
70 
60 
90 

100 

733K 

5.06 
5.12 
5.22 
5.38 
5.56 

793K 

3.40 
3.40 
3.42 
3.50 
3.62 
3.77 
3.94 

These values have been interpolated to three significant figures 
from the graphical prcsentation of D'yasov and Barscgov (capillary 
tedmiquc) [59]. 

CdCI2 -ZnBr.2 

Melt Preparation and Purification 

Markov and his co-workers [30, 69 ] used analytical grade 
salts purified hy recrystallization and dried hy fusion under a 
stream of the appropriate hydrogen halide gas. Argon was 
huhhled through the melt to remove any remaining hydrogen 
chloride or hromide. Zinc salts were distilled from the quartz 
retort into ampoules. Mixtures were prepared hy weighing in 
a dry hox and all operation were carried out under dry argon. 

Rcf. 

69 
69 

TABLE 130. Electrical conductance studies: CdCl2 -ZnBr2 

Investigations critically re-examined 

Deviations from previous NSRDS recommendations 
[1, pp.11, 17J 

ZnBr2 
mol 0/0 

o 
100 

Departure 

0.71% (873 K) 
-9.95% (873 K) 

J. PhY5. Chern. Ref. Data. Vol. 8. No.1. 1979 

TABLE 131. CdCI2 -ZnBr2: EqUivalent conductance 

(ohm-1cmZ equiv-1) 

======== 
mol % ZnBrz 873 K 

0 53.51 
20 38.10 
30 31.51 
40 25.69 
50 20.72 
60 16.83 
70 13.71 
SO 1l.03 

100 7.510 

TbCGC values are those ohtained experimentally by Voronin, 
Prisyazhnii and Baranov (classical ae technique) [69]. 

TABLE 132. Density studies: CdClz-ZnBr2 

Investigations critically re-examined 

Ref. ZnBr2 Temp. range Comments 
mol % (T) 

----

30a 0-100 683-968 Quartz ball containing tungsten 
for weight; calibration: water, 
carbon tetrachloride. 

--

Devi~tion~ from prfwiolls NSRDS reeommcnnations 
[1, pp. 11,17] 

Ref. ZnBr2 Min. neparture Max. departure 
mol 0/.> 

30 100 0.120/0 (700 K) 0.42% (860 K) 
30 0 1.32% (920 K) 1.37% (880 K) 

aNo correction for thermal expansion of quartz was made as this 
error was estimated to he mueh less than the overall accuracy of the 
measurements (i.e., «0.2%). 
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TABLE 133. CdClz·ZnBrz: Density (g cm -3) 

Mol percent ZnBrz 
T -- '. __ .-

100 90 80 70 60 50 40 30 20 10 0 

690 3.456 
700 3.447 
710 3.438 
720 3.429 
730 3.420 
740 3.410 
750 3.401 
760 3.392 
770 3.383 
'780 3.374 
7~0 3.365 3.355 
800 3.356 3.342 3.348 
810 3.347 3.335 3.341 
820 3.338 3.337 3.333 3.330 8.828 8.884 3.842 3.353 3.367 3.306 
830 3.329 3.328 3.324 3.322 3.320 3.327 3.334 3.346 3.359 3.378 
840 3.320 3.319 3.316 3.315 3.313 3.320 3.327 3.339 3.352 3.371 
850 3.311 3.311 3.308 3.307 3.306 3.313 3.320 3.332 3.345 3.363 
860 3.302 3.302 3.299 3.299 3.299 3.305 3.313 3.325 3.337 3.356 
870 3.293 3.291 3.291 3.291 3.298 3.306 3.318 3.330 3.348 
880 3.284 3.283 3.284 3.284 3.291 3.299 3.310 3.323 3.340 3.358 
890 3.275 3.274 3.276 3.277 3.284 3.292 3.303 ·3.315 3.333 3.350 
900 3.266 3.21)6 3.268 3.269 3.277 3.284 3.296 3.300 3.32:; 3.341 
910 3.257 3.258 3.260 3.252 3.277 3.289 3.301 3.318 3;333 
920 3.249 3.270 3.282 3.325 
930 3.316 
94U 3.300 
950 3.299 
960 3.291 

Tempcrature-dependent equations 
p=a - bT 

ZnBrz 
a 

0 4.098 8.40 
10 4.004 7.54 
20 3.969 7.34 
30 3.942 7.18 
40 3.927 7.14 
50 3.920 7.15 
60 3.926 7.30 
70 3.967 7.77 
80 4.016 8.33 
90 4.067 8.90 

100 4.080 9.05 

These values are based on the work of Markov, Prisyazhnyii and Prikhodko (Archimedean method) [30]. The following equation, with 
concentration, C, in mole percent CdCl 2 and temperature in K, has been derived from the preceding data: p ;:: a + bT + cC + dC2 + eCa + {fC'. 
where a :;: 4.02220, b .104 

:;: -8.29499, c.l04 = -9.16624, d .10s = 1.03492, e.108 = --3.17686,1.109 
;:: 9.49386, with a maximum departure 

of 0.22% at 863.2 K and 0.0 mol % CdCl2 , and a standard error of estimate of 0.090/0. This equation may be used to calculate the density of 
CdC!z·ZnBrz melts at any given composition in the temperature range 683-968 K. 

J. Phys. Chem. Ref. Data. Vol. 8, No.1. 1979 
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CsCI-AgBr 

Melt Preparation and Purification 

Brooks and Paul [67, 70J treated 99.9% pure AgBr (Re­
search Inorganic Chemical Corporation and 99.9% CsCI 
(Cerac/Pure) by heating under a vacuum for three days at 
200°C, followed by treatment with a stream of the appro­
priate freshly-prepared dry hydrogen halide gas for two hours 
while slowly raising the temperature to the melting point. 
Dry nitrogen was bubbled through the melt for two hours 
to remove any remaining HCI or HUr. 

Ref. 

67,70 

Ref. 

67,70 

TABLE 134. Density studies: CsQ-AgBr 

Investigations critically re.examined 

AgBr 
mol 0/0 

50 

Temp. range 
(T) Comments 

717.1090 Pt bob, Pt suspension wire; 
calibration: water. 

Comparisons with previous NSRDS recommendations 
[1, p. 16] 

1 

AgBr 
mol 0/0 

Min. departure Max. departure 

100 0.000/0 (930 K) 0.06% (720 K) 
-- -

TABLE·135. esCl.AgBr: Density (gcm -3) 

T 

720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 
1060 
1080 

Mol percent AgBl 

50 

3.725 
a.690 
3.666 
3.643 
3.619 
3.596 
3.572 
3.548 
3.525 
3.501' 
3.477 
3.454 
3.430 

Temperature.dependent equations 
p=a - bT 

100 

5.565 
5.544 
5.523 
5.502 
5.481 
5.460 
5.439 
5.418 
5.397 
5.376 
5.355 
5.334 
5.313 

Mol % AgBr a b x 103 Std. dev. 

50 4.7056 1.1809 0.0009 
100 6.321 1.050 

These values are based on the work of Paul (Archimedean method) 
[67,701· 

.I Phv ... ('.h ...... RAf. DAtA. v ... 1. 8. No.1. 1919 

CsCI - CsBr 
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FIGURE 21. Temperature.composition phase diagram for CsCl·CsBr. 

I. I. D'vasov and A.G. Bergman, Zh. Neorg. Khim., 9. (6). 68 
(1964). 

Melt Preparation and Purification 

Zuca and Olteanu [38] used B.D.H. and Merck p.a. ha­
lides (purity >99%) dried according to the method of Gruen 
and McBeth (J. Inorg. Chern. 9, 2Q(), 1959). The Balta were 
heated near the melting point first in vacuum and then under 
an argon atmosphere. The temperature was then increased 
beyond the melting point and pure dry RCI (with chlorides) 
or RBr (with bromides) was buhbled through the melt. The 
salts were tested for neutrality with phenolphthalein hefore 
and after each experiment. 

Ref. 

38a 

83,85 

Ref. 

38 
83,855 
83,85 
83,85 

83,85 \ 
38 

83,85 I 
I 

TABLE 136. Electrical conductance studies: CsCI·CsBr 

Investigations critically re-examined 

CsBr Temp. range 
Comments 

mol % (T) 

0-100 943·1153 Silica U-sha ped capillary cell; 
Pt electrodes; freq. range: 1000· 
7000 Hz; calibration: O.lM and 
1.0M KCI solutions. 

0.100 923.1073 Pt electrodes; freq.: 50,000 Hz. 

Deviations from NSRDS recommendations 
[1, pp. 6, 15 and this volume] 

CsBr Min. departure Max. departure 
mol % 

100 0.22% (950K) -10.10/0 (1090 K) 
100 -0.10% (945 K) -9.85% (1070 K) 
75 -0.04% (1030 K) -0.48% (950 K) 
50 -0.570/0 (1030 K) -0.84% (960 K) 
25 -0.410/0 (1040 K) -0.53% (970 K) 
0 0.08% (970 K) . -6.3% (l080 K) 
0 0.06% (960 K) -5.490/0 (1070 K) 

aZuca and 01teanu {38] reported eqUivalent conductance in the 
form of Arrhenius equations. The values for the specific conductance 
in the following table were obtained by converting the Arrhenius 
equations to polynomial form and using the density equations reo 
ported by these authors in the sa~e publication. 



950 ( 0.906 
960 

I 

0.922 
970 0.938 
980 

I 
0.954 

990 0.970 
1000 I 0.985 
1010 1.000 
1020 1.016 
1030 1.031 
1040 L046 
1050 1.060 
1060 1.075 
1070 1.089 
lORO 1.103 
1090 1.117 
1100 
1110 
1120 

CsBr 
mol % a 

0 -2.0036 
25 -1.7790 
50 .... ,1.4923 
75 -1.4244 

10.0 -1.4726 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 137. CsCI-CsBr: Specific conductance (ohm -I cm -1) 

I 
I 
I 

0.967 
0.984 1.057 
1.001 1.075 
uns 1.093 
1.034 1.111 
1.050 l.l28 
1.066 l.l45 
1.082 l.l62 
1.098 l.l79 
1.113 l.l96 
1.128 1.213 
1.144 1.229 
1.158 1.245 

Temperature-dependent equations 

"'" a + bT +cF 

b·l0 3 c·106 

4.5422 -1.2096 
4.0832 -1.0848 
3.5044 -0.8841 
3.3397 -0.8653 
3.3704 -0.9125 

l.l61 
l.l8I 
1.200 
1.220 
1.239 
1.257 
1.276 
1.2940 
1.312 
1.330 
1.348 
1.366 
1.383 
1.400 
1.417 
1.433 

Standard 
error of 
estimate 

0.020/0 
0.03% 
0.03% 
0.040/0 
0.03% 

189 

1.220 
1.242 
1.264 
1.286 
1.308 
1.329 
1.350 
1.371 
1.392 
1.412 
1.432 
1.452 
1.472 
1.491 

Temp. range 
(T) 

943.2.1148.2 
963.2.1153.2 
973.2·1143.2 
963.2·1128.2 
963.2.1133.2 

These values are hascd on the work ofZuca and Olteanu (classical ac technique) [361. 

Nef. 

38 

74,85 

Ref. 

38 
74,85 
74,85 
74,85 
74,85 

38 
74,85 

TABLE 138. Density studies: CsCl.CsBr 

Investigations critically re.examined 

C~Br i Temp. range 

mol 0/0 (T) (;ommel1ts 

0·100 933.1123 Pt bob; calibration: water 

0·100 923.1073 Pt sphere; calibration: molten 
KN0 3 • 

D~vi"tiCon~ from N~RnS r"'(,Co~mp.nil"tiCon 
[1, pp. 6, 15 and this volume) 

CsBr 
Min. departure Max. departure 

mol 0/0 I 

100 0.170/0 (950 K) 0.32% (1090 K) 
100 0.03% (1070 K) 0.16% (930 K) 

75 000% (940 K) _003% (1070 K) 
50 -0.11'0 (1070 K) -0.20% (940 K) 
25 0.00% (1070 K) 0.17~\' (960 K) 
0 0.30% (1080 K) 0.360/0 (950 K) 
0 0.400/0 (940 K) 0.53% (1070 K) 
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TABLE 139. CsCl-CsBr: Density (g em -3) 

T 
100 

---.------+--------
940 
950 
960 
970 
9BO 
990 

1000 
1010 
1020 
1030 
1041 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 

3.100 
3.088 
3.076 
3.064 
3.052 
3.040 
3.028 
3.016 
3.004 
2.993 
2.981 
2.969 
2.957 
2.945 
2.933 
2.921 

75 

3.023 
3.012 
3.000 
2.988 
2.976 
2.965 
2.953 
2.9'U 
2.929 
2.91B 
2.906 
2.894 
2.882 
2.871 

Mol percent CsBr 

50 

2.949 
2.937 
2.926 
2.9B 
2.902 
2.BfH 
2.879 
2.867 
2.856 
2.844 
2.832 
2.B21 
2.809 
2.797 

25 

2.844 
2.833 
2.821 
2.810 
2.798 
2.787 
2.775 
2.764 
2.752 
2.741 
2.729 
2.718 
2.706 
2.695 
2.683 
2.672 
2.660 

o 

2.779 
2.768 
2.757 
2.746 
2.735 
2.725 
2.714 
2.703 
2.692 
2.681 
2.670 
2.660 
2.649 
2.638 
2.627 

Temperatuft:-dependent equations 
p a bT 

---,._------------------ ---,------_._---,-_._------------- ----------
Mol 0/0 
Csnr 

o 
25 
50 
75 

100 

a 

3.7987 
3.9488 
4.0482 
4.1283 
4.2236 

h.10 3 

1.0849 
1.1506 
1.1692 
1.1755 ' 
1.1952 

The values in this table are based on the work of Zuca and Olteanu (Archimedean method) (38]. The data were reported in equation form 
with no error estimate. The following equation, with concentration, C. in mole percent CsCl and temperature in K, has been-- derived from the 
preceding data: p a + bT + cC + dC1'2, where a 4.23938, b.103 -1.20827, c.l03 

" -3.66196, d.10 10 "5.23888, with a maximum 
departure of -0.19% at 933.2 K and 50 mol % CsCl, and a standard error of estimate of 0.110/0. This equation may be used to calculate the 
density ot CsCI-Cstlr melts at any !,riven composition in the temperature range Y33·1123 K. 

Ref. 

TABLE 140. Viscosity studies: CsCl·CsBr 

Investigations critically re-examined 

CsBr 
mol 0/0 

0-100 

Temp. range 

See footnote a. 

Deviations from previous NSRDS recommendations [5, p. 8851 

3Thc temperature range was not given. The isotherm at 1070 K 
(molar viscosity vs. composition) was reported and the values in the 
following table were calculated from this set of data. 
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TA13LE 141. CsCI-CsBr: Viscosity (ep) 

o 
25 
75 
75 

100 

1.034 
1.080 

1.108 
Ll63 

1.203 

The values In tillS table arc based on the work of Smirnov, Khokh­
Ivo and Antonov (oscillating sphere method) [65] and the density 
data of Stepanov and Smirnov [74 J. The data were reported in equa-' 
lion form and no estimate of error was given. 
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TAllLE 142. Csel-CsSr: Molar viscosity (erg 8 mol -1 t 

Mol percent 
CsBr 

0 
25 
50 
'75 

100 

Temperature-dependent equations 
logflM=A +BfT 

-A 

1.1743 
1.1769 
1.1783 
1.0788 
1.0230 

B 

1065 
1102 
1131 
1061 
1031 

Equations as reported by Smirnov, Khoklov and Antonov [65) 
(Sp.p. footnnte, table 140); of limited value since temperature limits 
of applicability and standard deviation were not reported. 

aM()lar viscosity is defined by J7{Mp·l) where M = XIMI + X 2 M2 , . 

"nil {I, J(" X., Rre the density and mol fraction com!)Osition of the 
molten mixture, with the units of 11 in poise. 

Ref. 

Ref. 

74 
81 

TABLE 143. Surface tension studies: CsCl-CsBr 

Jnv~stigations critically fe-examined 

CsBr 
mol 0/0 

0,50,100 
12-100 

Temp. range 
(T) 

933-1123 
923-1073 

Deviations from NSRDS recommendations 
[2. pp. 58, 63 and this volume} 

CsBr 
mol % 

100 
50 

Min. departure 

0.46% (935 K) 
0.370/0 (925 K) 

Max. departure 

1.440/0 (1070 K) 
0.390/0 (1070 K) 

aThe surface tension data rep<>rted by Bertozzi [811 for pure 
CsBr were critically evaluated and given as· the l'ecommended values 
ill "Molten Salts: Surface Tension Data" (NSRDS-NBS-28) [2]. 

TABLE 144. CsCI·CsBr: Surface tension (dyn em -1) 

. '. 

T - -_ .. -
100 

930 82.8 
94() 82.2 
950 81.5 
960 80.9 
970 80.3 
980 79.7 
990 79.0 

1001) 78.4 
1010 77.8 
1020 77.1 
1030 76.5 
1040 75.9 
1050 75.3 
1060 74.6 
1070 74.0 

88 

83.6 
82.9 
82.3 
81.7 
81.0 
80.4 
79.7 
79.1 
78.5 
77.S 
77.2 
76.5 
75.9 
75.3 
74.6 

,~,-

Mol 0/0 
CsBr 

12 
25 
37 
!'iO 
63 
75 
88 

100 

Mol percent CsBr 

75 63 i 50 

84.4 85 .. 3 86.3 
83.7 84.6 85.6 
83.1 83.9 84.9 
82.4 83.2 84.2 
81.8 82.5 83.5 
81.1 81.9 82.8 
80.5 81.2 82.1 
79.8 80.5 81.4 
79.1 79.8 80.7 
78.5 79.1 80.0 
77.8 78.5 79.3 
77.2 ·77.8 78.6 
76.5 77.1 77.9 
75.8 76.-1. 77.2 
75.2 75.7 76.5 

.. 
Temperature.dependent equations 

p 0- bT 

a 

160.2 
157.0 
153.8 
1 !'il.l 
U8.5 
145.7 
143.1 
141.4 

b 

0.0761 
0.0739 
0.0715 
0.0697 
0.0680 
0.0659 
0.0640 
O.06~O 

_ .. 

37 25 12 
.. . --_ . 

87.3 88.3 89.4 
86.6 87.5 88.7 
85.9 86.8 87.9 
85.2 86.1 87.1 
84.4 85.3 86.4 
83.7 84.6 85.6 
83.0 83.8 84.9 
82.3 83.1 84.1 
81.6 82.4 83.3 
SO.9 SI.6 82.6 
80.1 80.9 81.8 
79.4 80.1 81.1 
78.7 79.4 80.3 
78.0 79.7 79.5 
77.3 77.9 78.8 

- -------- -~- - .--------'--------I--------------------~-

These values are based on the work of Stepanov and Smimov (maximum bubble pressure method) [74]; a precision of ±Q.l dyn em -I was 
reported. The following equation, with concentration, C, in mole percent CsBr and temperature in K, has been derived from the preceding data; 
'Y " a + bC + cT + del + eCT2

, where a " 162.51497, b.l0) -1.55653, c.l02 = -7.74760, d.l04 1.38419, c.l0s 7.53894, with a 
maximum departure of 0.110/0 at 1073 K and 100 mol % CsBr, and a standard error of estimate of 0.037. This equation may he used to calculate 
the surface tension of CsCI-CsBr melts at any given composition ill the temperature range 993-1123 K. 

J. PhY5. Chern. Ref. Data, Vol. 8, No.1, 1979 
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FIGURE 22. Temperature-composition phase diagram for CliCl-KBr. 

I.I. ll'yasov and A.G. Bergman, Zh. Neorg. Khim 9 [6], 768 (1964). 

Melt Preparation and Purification 

The method used hy Markov and Prisrazhnyii [28, 34, 
46 ] for melt preparation is given under the system 
CdClrZnBr2 ' 

Ref. 

TABLE 145. Electrical conductance studies: GsCl-KBr 

Investigations critically re-examined 

KBr 
mol 0/0 

Temp. range 
(T) Comments 

-- -- --- --- --+-----------
28.34 0-100 (g) 1048,1073 Quartz U.shaped capillary cell; 

Pt electrodes; calibration 
H2 S04 solutions. 

TABLE 146. CsCl-KBr: Specific conductance (ohm -lcm -I) 

Mol percent 
1048K 1073K 

KBr 

0 1.40 1.44 
10 1.41 ].45 
20 1.41 1.45 
30 1.42 1.47 
40 1.44 1.49 
SO 1.46 1.Sl 
60 1.50 1.55 
70 1.54 1.59 
80 1.58 i.63 
90 1.64 1.69 

100 1.70 1.76 

The values in this table have been interpolated to three significant 
figures from the graphical presentation of Markov and Prisyazhnyii 
( classicalac technique) [28). 

J. Phys. Chem. Ref. Data. Vol. 8, No.1, 1979 

TABLE. 147. Density studies: esCl-KBr 

Investigations critically re·examined 

Ref. 
KBr Temp. range 

Comments 
mol% (T) 

34,46 0-100 (g) 1073 Quartz sphere weighted with 
molybdenum or tungsten; cali-
bration: water. 

TABLE 148. GsCl-KBf: Density (g em -3) 

Mol percent 
1073K 

KBr 

0 2.63 
10 2.SH 
20 2.52 
30 2.46 
40 2.40 
50 2.35 
60 2.30 
70 2.24 
80 2.18 
90 2.13 

100 2.08 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Archi­
medean method) [46]. 

- 800 u 
~ 

~ 700 

CsCI-NaBr. 

CsCI-NcBr 

"0 640 
'-
~600 
E 
(l) 

F 500 

CsCI NcBr 

Mol' % NcBr 
FIGURE 23. Temperature-composition phalle diagram CUI· CoCl-NaDr. 

1.1. O'yasov, Ukr. Khim. Zh., 31 [9],930 (1965). 

Melt Preparation and Purification 

The method used by Markov and his co-workers for melt 
preparation is given under the system CdCI2-ZnBr2' 
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Ref. 

23,34 

TABLE 149. Electrical conductance studies: CsCl.NaBr 

Investigations critically re·examined 

NaBr I 
mol % . 

U·IUU (g) I: 

I 

1 

Temp. range 
(T) 

Comments 

lU73,11:.!3 I· Quartz U.shaped capillary cell; 
Pt electrodes; calibration: 

i H~ SO 4 solutions. 

TABLE 150. CsCl.NaBr: Specific conductance (ohm -lcm -1) 

Mol percent 
1073K 1123K 

NaBr 

0 1.41 1.51, 

10 1.42 1.55. 
20 1.43 1.56 
30 1.46 1.57 
40 1.51 1.59 
50 1.55 1.62 
60 1.63 1.73 
70 1.85 1.92 
90 2.06 2.15 
90 2.45 2.60 

100 3.00 3.12 

The values in this table have been interpolated to three significant 
figures from the graphical presentation of Markov and Prisyazhnyii 
( classical ac technique) [23]. 

TABLE 151. Density studies: CsCl-NaBr 

Investigations critically re-examined 

R f NaBr i Temp. range 
e. mol % (T) 

---f-._. , .. 

34,46 0-100 (g) 1073 

Comments 

Quartz sphere weighted with 
tungsten or molybdenum; cali­
bration: water. 

TABLE 152. CsCI-NaBr: Density (g cm -3) 

Mol percent 
1073 K 

NaBr 

0 2.63 
10 2.61 
20 2.58 
30 2.56 
40 2.52 
50 2.48 
60 2.45 
70 2.42 
80 2.36 
90 2.33 

These values have heen interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Archi­
medcan method) [46]. 
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FWURE 24. Temperature-tomposition phase diagram for KCI-AgBr. 

N.K. Voskryesyenskaya, H.H. Evserva, C.N. Byerouly and N.P. 
Vereshchyenchena, Akad. Nauk SSSR, Inst. Obsh. Neorg. Khim., 
(1961). 

Melt Preparation and Purification 

Bizouard [22,44] used Merck p.a. KCI and AgBr. Markov 
and Prisyazhnyii [46] prepared the silver hromide from 
recrystallized silver nitrate. The method of melt preparation 
is given under the system CdCIz-ZnBr2' Brooks and Paul 
(67, 76J used 99.8% B. D. H. KCl. The method of melt 
preparation is given under the system AgCI-AgBr. That of 
Sternherg and Terzi [71] is also given under the system 
AgCI-KBr. 

TABLE 153. Electrical conductanee studies: KCl·AgBr 

Investigations critically re-examined 

I 

Ref. i AgBr I 
mol% ! 

21,341 0-100 (g) ! 
22,44' 0.100 

Temp. range 
(T) Comments 

1073 Equivalent conductance given. 

823.1073, I Ceu mnterinl: Pyrex up to 
773.1073 500 °C and silica up to 1000 °c; 

Pt electrodes; freq. 1000 Hz; 

'I' calibration: IN KCl, saturated 
NaCl and H2 S04 solutions. 

Deviations from previous NSRDS recommendations [1, p. 5] 

Ref. 
AgBr 

Min. departure Max. departure 
mol 0/0 

22,44 0 0.00/0 (1073 K) 0.050/0(1023 K) 

aSizouard [22,441 reponed a -precision of better than 0.50/" in 
the electrical conductance measurements. 

J: Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 
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T 
)00 

780 3.036 
790 3.056 
800 3.076 
tllU 3.096 
820 3.116 
830 3.135 
840 3.154 
85U 3.1n 
860 3.191 
870 3.209 
880 3.226 
890 3.244 
900 3.261 
910 3.277 
920 3.294 
930 3.310 
940 3.326 
950 3.341 
960 3.356 
970 3.371 
980 3.386 
990 3.400 

1000 3.414 
1010 3.427 
1020 3.441 
1030 3.454 
1040 3.466 
1050 3.479 
1060 3.491 
1070 3.503 

Mol 0/0 
AgBr 

0 
20 
40 
60 
80 

100 

JANZ, TOMKINS, AND ALLEN 

TABLE 154. KCl.AgBr: Specific conductance (ohm-l em-I) 

80 

2.230 
2.253 
2.276 
2.298 
2.320 
2.342 
2.363 
2.3tl4 
2.40,1 
2.424 
2.443 
2.463 
2.481 
2.500 
2.518 
2.535 
2.552 
2.569 
2.585 
2.6Ul 
2.616 
2.632 
2.646 
2.66U 
2.674 
2.688 
2.701 
2.713 
2.726 
2.737 

a 

.. - -
Mol percent AgBr 

60 40 
--

1.695 
1.724 
1.752 
1.{80 
1.807 
1.834 1.580 
1.861 1.605 
1.887 1.630 
1.912 1.654 
1.937 1.679 
1.962 1.703 
1.986 1.727 
2.010 1.752 
2.033 1.776 
2.056 1.800 
2.078 1.824 
2.100 1.847 
2.122 1.871 
2.143 1.895 
2.103 1.918 
2.183 1.942 
2.203 1.965 
2.222 1.988 
2.241 2.011 
2.259 2.034 
2.277 2.057 
2.294 2.080 
2.311 2.103 
2.328 2.125 
2.344 2.148 

Tcmperature-dependent equations 
"..: a + bT +cT~ 

'-

b-10' c·IO· 

[-0.6821) [2.7200] 0 
-0.3603 2.0518 0.2't84 
-0.8209 3.3020 -0.4929 
-1.9430 6.4333 -2.2682 
-0.8398 5.5272 -2.0412 

0.4760 4.4997 -1.5619 

-
20 0 

1.763 
1.788 
1.813 
1.838 
1.864 
1.889 
1.914 
1.940 
1.965 
1.991 
2.017 [2.119] 
2.042 [2.147] 
2.068 [2.174] 
2.094 [2.2011 
2.120 [2.228] 

Standard 
errur uf 

estimate 

0.000/0 
0.05% 
0.39% 
0.35% 
0.120/0 
0.100/0 

These values are based on the work of Bizouard and Doucet (potentiometric ae method) [44]. Values given in square brackets were generated 
from fewer than four data points. 
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TABLE 155. Density studies: KCl-AgBr 

InveRtigationR criticaUy re-examined 

Ref. i AgBr 
I mol </0 

Temp. range 
(T) Comments 

34,4«) i 0·100 (g) 

67,76 50,100 

1073 

I 

Quartz sphere weighted with Mo 
or W; calibration: water. 

717_1074. I Pt hnh ~nrl "ll"pf,""ion 
calibration: water. 

wire; 

I, 

Deviations from previous NSRDS recommendations [1, p. 16) 

Ref. 
AgBr 

Min. departure Max. departure 
mol~\' 

67,76 100 I 0.000/. (930 K) 0.060/0 (720 K) 

Markov and Priyazhnyii's [34.46J investigation was made at a 
single temperature over a wide concentration range. That of Brooks 
and Paul [67, 76]was made at a single composition over a wide range 
of temperature. The results of the analysis of both studies are given 
in the following tables. 

TABLE 156. KCl-AgBr: Density (g cm -3) 

10 
20 
30 
40 
50 
60 
70 
SO 
90 

100 

1.75 
2.03 
2.33 
2.64 
2.98 
3.30 
3.70 
4.14 
4.62 
5.19 

'1'hp_~" vallle.~ have heen inte.rpolaterl to three "ignifi~ant fignr"" 
from the graphical presentation of Markov and Prisya1,hnyii (Arehi­
medean method) [46]. 

TABLE 157. KCl-AgBr: Density (g cm -3) 

T SO mol % AgBr 

700 3.3141 
725 3.2908 
750 3.2675 
775 3.2442 
800 3.2209 
825 3.1976 
850 3.1744-
875 3.1510 
900 3.1278 
925 3.1045 
950 3.0812 
975 3.0579 

1000 3.0346 
1025 3.0113 
1050 2.9880 
1073 2.9666 

These values are based, on the work of Brooks and Paul (Archi­
medean Method)[67.70]. The temperature-dependent equation is 
p 3.9663 - 9.317.10- 4 T, standard deviation 0.0009. For the 
results of a study ma'de over a wider concentration range, see the 
previous table. 

Ref. 

71 

Ref. 

71 
71 

TABLE 158. Surface tension studies: KCl-Ai!:Br 

Investigations critically re-examined 

AgBr Temp. range I Comments 
mol ~~ (T) 

\ 

0-100 681-1183 Pt pin; calibration: organic 
liquids. 

Deviations from previous NSRDS recommendations 
[5, page 888 and 6 J 

I 

AgBr 
Min. departure Max. departure 

I 
mol 0/0 

I 

100 1.S6c/c (990 K) 4.380/. (735 K) 
0 -2.10c;, (1180 K) -2.61~~ (1065 K) 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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TABLE 159. KCI·Agllr: Surface tension (dyn cm- I
) 

.... -----
Mol percent AgBr 

T 
I 

- -

60 50 40 30 20 10 0 
--

( 

690 144.8 132.5 
700 144.3 131.9 
710 143.8 131.3 
720 143.3 130.7 
730 159.8 142.8 130.1 
740 159.4 142.3 129.5 
750 159.0 141.8 128.9 
760 156.6 141.3 128.3 
770 158.2 140.8 127.7 124.2 I 

780 157.8 140.3 , 127.1 \ 123.5 I 
790 157.4 139.8 126.5 122.9 
800 157.0 139.3 125.9 122.2 
810 156.5 i 138.7 125.3 121.5 
820 156.2 138.3 124.7 120.8 
830 155.8 137.7 124.1 12Q.l 117.7 , 
840 155.4 137.2 123.5 119.5 117.0 
850 155.0 136.7 122.9 ll8.8 116.4 
860 154.6 136.2 122.3 118.1 115.7 
870 154.2 135.7 121.7 117.4 115.0 
880 153.8 135.2 ]21.2 116.7 114.4 112.5 
890 153.4 134.7 120.6 116.1 113.7 111.8 
900 153.0 134.2 120.0 115.4 113.1 111.1 J 

910 152.6 133.7 U4.7 ll2.4 110.4 
920 152.2 133.2 ) 114.0 111.7 109.7 
930 151.8 113.3 111.1 109.0 
940 151.4 : 112.7 110.4 108.3 
950 151.0 112.0 l09.S 107.7 ; 

960 150.6 111.3 109.1 107.0 
970 150.2 10S.4 106.3 
9S0 149.8 ]07.8 105.6 
990 149.4 107.1 104.9 102.0 

1000 149.0 W6.5 104.2 101.2 
1010 105.8 103.5 100.5 100.3 
i020 105.1 102.9 99.7 99.5 
1030 104.5 102.2 99.0 _ 99.8 
1040 101.5 98.3 98.0 
1050 100.8 97.5 97.3 
1060 , 100.1 96.8 96.5 
1070 96.0 95.8 96.4 
1080 r 95.3 95.0 93.5 95.7 
1090 94.5 94.3 92.7 95.0 
1100 I 93.5 91.8 94.3 
1110 92.8 91.0 93.6 
1120 

i 
92.0 90.1 92.9 

1130 89.3 92.2 
1140 88.5 91.5 
1150 90.7 
1160 90.0 
1170 89.3 
1180 88.6 

Tempcrature-depcndent equations 
'Y IJ - bT 

Mol % a b 
Mol 0/0 a b 

AgBr AgBr 
h 

0 172.39 0.0710 50 172.46 0.0660 

10 ]83.89 0.0837 60 176.50 0.06_79 

20 176.04 0.0750 70 173.61 0.0596 
30 175.43 0.0742 90 179.66 0.0505 
40 172.93 0.0687 100 188.90 0.0399 ----- - - --

These values are bas~d on the work of Sternberg and Terzi (pin detachment method) [71]. These authors reported a reproducibility of ±l %. 
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FIGURE 25. Temperature-composition phase diagram for KCI-AlBr,. 

U.A. PIQtnikov and V.L Shvarzman, Zap. Inst. Chem., Akad. Nauk, 
U.S.S.R., 4, 137 (1937); Zhur. Fiz. Khim., 12,120 (1938). 

Melt Preparation and Purificption 

Gorenhein r131 recrystallized KGI several times and 
stored the purified salt in a desiccator. The AlBr" was pre­
pared hy direct synthesis from hromine gas and aluminum 
filings. The initial product of aluminum hromide was re­
fluxed over solid aluminum metal and distilled into glass 
ampoules. 

TABLE 160. Electrical conductance studies: KCl.AlBra 

Investigations critically re-examined 

!lef. 
AlRr, 1'"mp. range 
mol % (T) 

13 66.7,100 353443 
3.'1 66.7 353-443 

Deviations from previous NSRDS recommendations (this volume] 

Ref. 

35 

AIBr3 
mol 0/0 

66.7 

Min. departure Max. departure 

3.5% (393 K) -20.5~~ (443 K) 

T 

Mol % 
AlBr3 

-

66.7 
100 

Mol percent AlBr3 

Temperature-dependent iquations 
K=a+bT+cT 

a.102 b.104 c.lO? 

-
0.3209 -5.0956 15.5449 
4.5550 -2.0130 2.2991 

Standard 
error of 
estim~te 

I 
0.82% 
0.170/0 

-
These values are based on the work of .Gorenbein (classical ae 

teehnique) [13]. 

TA.BLE 162. Density studies: KCl-AlBr3 

--- ... ========= 

Ref. 

Investigations critically r".examinoo 

AlBr3 
mol 0/0 

Temp. range 
(T) 

13 66.7,100 3..')3443 

T 

360 
370 
380 
390 
400 
410 
420 
430 
440 

Mol 'Po 
AIBr3 

66.7 
100 

-

TABLE 163. K Cl-AlBr3: Density (g em -3) 

Mol percent AlBr3 

66.7 100 

2.721 
2.707 
2.692 2.631 
2.678 2.608 
2.664 2.585 
2.649 2.562 
2.635 2.538 
2.621 2.515 
2.606 

TemperatuTc-dependent equations 
P "'a bT 

a h.l03 

-
3.2364 1.4321 
3.5104 2.3143 

Standard 
error of 
estimate 

0.09% 
0.03% 

-- .. ~ --' ._-
These values are based on the work of Gorenbein (pycnometric 

method) [13]. 

J. Phys. Chern. Ref. Data. Vol. 8. No.1, 1979 
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Ref. 

13 

TABLE 161. Viscosity studies: KCI.AIBr. 

Investigations critically re-examined 

AlBr3 
molro 

66.7,100 

Temp. range 
(T) 

353·443 

Deviations from previous NSRDS recommendations [1, p.1S] 

Ref. 

13 

AlBr. 
mol 0/0 

100 

i 

I 

Min. departure Max. departure 

1.4% (423 K) 3.8%(433 K) 

TABLE 165. KCI·AIBr3: Viscosity (cp) 
===;=========-o,,,,,--~. =:c'=-,-,= 

T 

353.2 
363.2 
373.2 
383.2 
393.2 
403.2 
413.2 
423.2 
433.2 
443.2 

100 

1.610 
1.453 
1.368 

Mol percent AlBr3 

66.7 

41.603 
29.599 
22.068 
16.927 
13.678 
11.166 

9.286 
7.936 
6.854 
5.994 

These values are those obtained experimentally by Gorenhein 
(capillary technique) [13] . 

KCI~CaBr2 

Melt Preparation and Purification 

The method used hy Markov and his co·workers for melt 
preparation is described under the system CdClz·ZnBrz· 

TABLE 166. Electrical conductance studies: K CI·CaBr 2 

Investigations critically re·examined 

Ref. CaBr. Temp. range Comment:; 
mol 0/0 (T) 

... 

64 0.100 (g) 1023 Quartz u .shaped capillary cell; 
Pt electrodes. 

I 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

TABLE 167. KCI.CaBrz : Equivalent conductance 
(ohm'" cm2 equiv"') 

30 
40 
50 
60 
70 
80 
90 

100 

67.5 
5&.2 
50.8 
45.4 
42.5 
41.0 
42.3 
45.7 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (classical 
ac technique) [641. No density data were reported. 
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FIGURE 26. Temperature..composltlon phase diagram for KCI-CdDI2· 

Prog. Rep. U.S.A.E.C. Contract No. AT..(40.1)·2073 on Surface Tell' 
sion of Fused Salts. 

Melt Preparation and Purification 

The method used hy Markov for melt preparation is given 
under the system CdC12 ·ZnBrz. That of Ellis is given under 
the system CdClz·KBr. 
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TABLE 168. Electrical conductance studies: KCl-CdBr~ 

Ref. 

64 

--~.~. 

Investigations critically re-examined 

CdBr~ 
mol 0/0 

0-100 (g) 

Temp. range 
(T) 

1023 

Comments 

Quartll U-~h .. pcd ceU; I't 

electrodes. 

TA.HLIC 169. KCI-CdBr2' Eq~valent condud.mcc 
(ohm-4 em' equivl) 

Mol percent 
1023 K CdBr';! 

0 103.2 
10 92.5 
2U 82.6 
30 72.4 
40 64.7 
50 58.4 
60 55.4 
70 54.7 
80 55.3 
90 54.0 

100 49.U 

These values have been hiterpolated to three significant figures 
from the graphical presentation of Markov, l',risyazhnyii and 
Zavel'skaya (classical ac technique) [64]. 

TABLE 170. Density studies: KCI-CdBr 2 

Investigations critically re-examined 

Ref. 
CdBr. Temp. range 

Comments 
mol 0/0 (T) 

26 0-100 708-1330 Cnpjllnry of 89% Pt 11 % Rh. 
Pt bob and chain as for 26. 

39a 0-60 999·1330 

50 45.3-100 708-1088 

Deviations from previous NSRDS recommendations (1, pp. 5,17] 
---~ 

Ref. 
CdBr2 Min. departure Max. departure 
mol 0/.> 

26 100 0.050/. (960 K) -1.140/. (8aO K) 
50 100 0.02"fi, (893 K) 1.8% (1031 K) 
26 0 -1.Q4% (1200 K) -1.33% (1090 K) 
39 0 -0.900/0 (1113 K) -1.20/0 (1091 K) 

aEllis used both the buoyancy method [39] and thp. modified 
maximum bubble pressure method [26,50) for density determina­
tions. The values in the next table are based on the author's final sum­
mary report l26J. 

TABLE 17i. KCI-CdBr2: Density (g em -3) 

-
Mol percent CdBr 2 

T 
! 

-- ' 
--

100 80.5 61.8 60 45.3 0 
- -

720 3.421 I 

740 3.390 I 

760 3.358 j 

780 3.327 
sOO 3.295 3.263 
820 3.245 2.855 
840 3.227 2.841 
860 3.208 2.828 
880 3.639 3.1.90 2.014 
900 3.977 3.611 3.172 2.801 
920 

I 
3.966 3.583 2.788 i 

940 3.955 3.555 2.774 
960 I 3.945 3.526 

I 
980 i &.934 3.498 

1000 
I 

3.923 3.470 
1020 

I 
3.912 3.442 

1040 3.901 3.414 
1060 i 3.891 3.385 
1080 I 3.357 
1100 1.476 
1120 1.465 
1140 1.454 
1160 

i 
1.444-

1180 l 1.433 I 
1200 1.422 
1220 1.411 
1240 1.400 
1260 1.390 
1280 1.319 
1300 1.368 
1320 1.357 
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TABLE 171. KCI.Cd8rz : Density (g cm-> }-Continucd 

Mol ro CdBr~ 

0 
20 
40 

45.3 
60 
61.8 
80.5 

100 

TClJlperature-dependent equations 
p a-bT 

a b'IO' 

2.070 5.4 
2.731 6.73 
3.294 7.91 
3.404 6.7 
3.991 9.1 
4.559 15.8 
4.880 14.1 
4.463 5.4 

Standard 
deviation 

0.004 
0.003 
0.003 
0.012 
0.030 
0.033 
0.046 
0.031 

These values are based on the work of Ellis and Oglesby (modified 
maximum bubble pressure method) [26]. 

TABLE 172. Viscosity studies: KCl.CdBrz TABLE 174. Surface tension studies: KCl·Cdllr 2 

Investigations critically re-examined 
--

Ref. CdBrz Temp. range 
Calibration 

mol % (T) 

59 50·80 (g) 683-791 Molten KN0 3 • 

TABLE 173. KCl-CdBrz: Viscosity (cp) 

Mol 0/0 683K 733K 791K 
CdBrz 

--- -- . 
50 3.52 2.80 2.40 
60 3.42 2.74 2.30 
70 2.78 2.30 
80 2.90 2.38 

These values have been interpolated to three significant figures 
from the graphical presentation of D'yasov and Barsegov (capillary 
technique) [59}. 

J. Phys. Chem. Ref. Data, Vol. B, No.1. 1979 

------=========== 
Investigations critically re-examined 

Rcf. 
CdBrz Temp. range 
mol % (T) 

---
862 20.100 658·1263 
26 20·100 658·1233 
39 20·100 911-1284 
50 45.3.100 658.1088 

aThe data for pure CdBr2 in references [26,50.86Jwcrc critir,.ally 
evaluated and given as the recommended values in "Molten Salts: 
Volume 2" (NSRDS-NRS-28) [2]. 



T 
100.0 80.5 

660 
680 
700 
720 
740 
760 
780 
800 
820 
640 
860 
880 70.1 
900 69.5 
920 64.::; 68.8 
940 63.9 68.2 
960 63.2 67.5 
980 62.6 66.9 

1000 62.0 66.2 
1020 .61.4 65.6 
1040 60.7 64.9 
1060 60.11 64.3 
1080 63.6 
1100 
1120 
1140 
1160 
11S0 
1200 
1220 
1240 
1260 
1280 
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TABLE 175. KCl-CdBr2: Surface tension (dyn em -1) 

61.8 

86.3 
85.4 
84.5 
83.7 
82.S 
61.9 
S1.1 
SO.2 

Mol % 
CdBr;t 

20.0 
30.1 
34.0 
45.3 
49.5 
60.0 
61.9 
80.5 

100.0 

Mol percent CdBr2 

60.0 49.5 

87.4 ! 

86.3 
85.3 
84.2 
83.1 
82.0 
80.9 86.4 
79.9 85.3 i 
78.8 84.1 

! 77.7 83.0 
76.6 81.8 
75.5 SO.7 
74.5 79.5 
73.4 76.4 

77.2 
76.0 
74.9 
73.7 

I 

I 

Temperature-dependent equations 
''F' a - bT 

a b.102 I 

142.4 5.60 
138.4 5.70 
139.7 6.10 
128.8 5.46 
131.3 5.76 
123.1 5.40 
114.9 4.33 

98.5 3.23 
93.4 3.14 

45.3 

85.1 
84.1 
83.0 
81.9 
80.8 
79.7 
78.6 
77.5 

Standard 
deviation 

0.6 
1.5 
1.0 
0.4 
2.1 
1.0 
0.7 
0.8 
1.1 

201 

34.0 30.1 20.1) 

0:::.9 
82.3 84.8 
81.1 83.7 J 

79.9 82.5 

I 
87.5 

78.7 01.4 06.4 
77.5 80.2 85.3 
76.2 79.1 84.2 
75.0 78.0 83.0 
73.8 76.8 81.9 
72.6 75.7 80.8 
71.4 74.5 79.7 
70.1 73.4 78.6 
68.9 72.3 77.4 
67.7 76.3 
66.5 75.2 
65.3 74.1 
64.0 73.0 
62.8 71.8 

70.7 

~h,,~e yalue~ arc ba$d on the work of Ell~ and Freeman (maximum bubble preMUr.; method) [50,86]. 
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KCI·CsBr 

Melt Prepiucatiun and Purificatiun 

The method used by Brooks and Paul for melt prepara­
tion is descrihed under the system AgCI-AgBr. That of 
Markov is described under the system CdCl2-ZnBr2' 

TABLE 176. Electrical conductance studies: KCl-CsBr 

Investigations critically re-examined 

Ref. 
CsBr Temp. range 

Comments 
mol 0/0 (T) 

28,34 0-100 (fl:) 1048.1073 Quartz V·shaped capillary cell: 
Pt electrodes; calibration: 
H 2 SO 4 solutions. 

TABLE 177. KCI-CsBr: Specific conductance (ohm -1 em -1 ) 

Mol percent 
1048K 1073 K CsBr 

0 2.15 2.20 
10 1.96 2.01 
20 1.83 1.88 
30 1.79 1.75 
40 1.57 1.63 
50 1.46 1.52 
60 1.37 1.42 
70 1.28 1.33 
80 1.20 1.24 
90 U3 1.17 

100 1.06 1.09 

These values have been interpolated to three significant figures 
from the. graphical presentation of Markov and Prisyazhnyii (classical 
ac technique) [28J. 

TABLE 178. Density studies: KCl-CsBr 

Investigations critically re.examined 

Ref. 
CsBr Temp. range 

Comments 
mol 0/0 (T) 

34,46 0.100 (g) 1073 Quartz sphere weighted with 
molybdenum or tungsten; cali-
bration: water. 

67,70 50 933-1100 Pt bob and suspension wire; 
calibration: water. 

Analyses both of the study of Markov and Prisyazhnyii [34,46] 
and that of Brooks and Paul [67,70) are given in the following tables. 
The results of Markov and Prisyazhnyii are low compared to those of 
Brooks and Paul and to the values advanced in "Molten Salts, Volume 
I, Electrica1 Conductance, Density and Viscosity" (NSRDS.NBS 15) 
[I, pp.48,66). 

J. Phys. Chem. Ref. Data. Vol. 8. No.1. 1979 

TABLE 179.KCl-CsBr: Density(gcm-3
) 

Mol % 
1073 K CsBr 

0 1.45 
10 1.57 
20 1.68 
30 1.80 
40 1.92 
::;0 2.04 
60 2.16 
70 2.27 
80 2.39 
90 2.51 

100 

.These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyll (Archi· 
medean method) [46). For the results of a study made over a wider 
temperature range, see the follOwing table. 

TABLE 180. KCl-CsBr: Density (g em -3) 

T 50 mol ~{, 

CsBr 

940 2.4754 
960 2.4565 
980 2.4377 

1000 2.4169 
1020 2.4000 
1040 2.3813 
1060 2.3625 
1073 2.3502 
1080 2.3436 
1100 2.3248 

Temperature-dependent equation 
p:: 3.3597 - 0.9408-10-3 T 
Standard deviation:: 0.0009 

Tbc~e values are based on the work of Brooks and PaUl (Archi. 
medean method) [67). For the results of a study over. a wider con· 
centration range, see the previous table. 

KCI-KBr 

KCI-KBr 

D 80 !.. 

~ 

-, __ 
l!!. 
~ 

i soo 
t! 

0 20 40 60 80 100 
KBr KCI 

Mol % KCI 

FIGURE 27. Temperature-composition phase diagram for KCl-KBr. 
I. O. Ruff and W. Plato, Berichte, 36-2, 2357 (1903). 
2. LB.Vrezhesnevskii, Zhur. Fiz. Khim., 43, 1364 (1911), Z. anorg 
Chem., 74,11 (1912). . 
3. M Amedori and G. Pampenini, AU. accad. Lincei. 20-2, 572 
(1911 ). 
4. G. Tammann and W. Krings, Z. anorg. Chem., 130,229 (1930). 
5. R.I. Havinghurst, E. Mack and P.C. Blane, J. Am. Chem. Soc_, 47, 
29 (1925). 
6. A. BelIance, Periodicomineral (Rome), 10,9(1939). 



PROPERTIES OF MIXED HALIDE MELTS 203 

Melt Preparation and Purification TABLE 181. Electrical conductance studies: KCI-KBr 

Investigations criticaUy re-exalJlined 

Ref. 
KBr Temp. range 

mol % (T) Comments 

Murgl1J~scu :lnrt ZlIca [1 R] lI~P.rt pllrp. analyti~al gradp. rp.:I­

gents. Zuca '8 {27] method of drying salts is described under 
the system CsCI-CsBr. The method used by Brooks and Paul 
[67, 70] for melt preparation is described under the system 
AgCI-AgBr, as is that of Heymann [76]. 27 0-100 1013-1223 Silica U-shaped capillary cell; 

Holm [60] used reagent-grade KCI and KBr dried at 400-
500°C under moderate vacuum (0.1 - 0.01 torr) and then 
fused in a platinum crucible under an atmosphere of purified 
nitrogen. Bertozzi [81] used reagent-grade salts without fur­
ther purification. 

55 0-100 1086,1126, 
1166 

Pt electrodes; freq. range: 1000-
7000 Hz; calibration: O.IM and 
1.0M KCI solutions. 

Freq.: 800 Hz. 

Veviations from Nl'iKVl'i recommendations II, pp. 5, 14 and 
this Volume] 

Ref. 
KBr 

Min. dep:u1:url' Max. departure 
mol % 

27 100 0.110/0 (1040 K) -1.2% (1120K) 
55 100 -1.6% (1086 K) -2.1% (1126 K) 
55 80 -3.l% (1086 K) --.3.4'10 (!USb K) 
55 60 -0.57% (1166 K) 0.52% (1086 K) 
55 40 0.0% (1086 K) -5.2% (1166 K) 
55 20 0.00/. (1166 K) 0.46% (1086 K) 
27 0 0.00/0 (1200 K) -0.54% (114() K) 
55 0 0.00/0 (1086 K) 0.42% (1126 K) 

TABLE 182. KCI-KBr: Specific conductance (ohm-I cm- I ) 

T 
100 80 

1020 i 
1030 

\ 
1.678 1.794 

1040 1.698 1.815 
1050 1.719 1.837 
1060 1.740 1.858 

.1070 1.760 1.879 
1080 1.781 1.900 
1090 1.901 1.921 
HOO 1.822 1.943 
1110 1.843 1.964 
1120 1.863 1.985 
1130 1.884 2.006 
1140 1.905 2.027 
H50 1.925 2.048 
1160 1.946 2.070 
1170 1.9()() 2.091 
1180 1.987 2.112 
1190 2.008 2.133 
1200 
1210 

KBr I a 
mol % 

0 -0.1565 
20 -0.2498 
40 -1.7842 
50 -0.3772 
60 -3.4458 
80 -0.3878 

100 I -0.4470 

Mol percent KBr 

60 50 

1.779 
1.805 
1.830 1.877 
1.855 1.899 
1.879 1.921 
1.903 1.943 
1.927 1.964 
1.949 I.YH6 
1.972 2.008 
1.994 2.029 
2.015 2.051 
2.03b 2.073 
2.056 I 2.094 
2.076 2.116 
2.096 2.138 
2.115 2.159 
2.133 2.181 
2.151 2.203 
2.168 

Temperature-dependent equations 
,,= a + bT +cT2 

b·103 c·106 

2.2275 0 
2.2081 0 
4.7341 -1.1298 
2.1679 0 
7.6383 -2.4665 
2_1184 0 
2.0629 0 

These values are based on the work of Zuca and Ionescu·Vasu (classical ac technique) [27]. 

40 20 0 

1.917 
1.941 2.069 
1.964 2.091 2.205 
1.988 2.113 2.227 
2.011 2.135 2.249 
2.034 2.157 2.272 
2.056 2.179 2.294 
2.079 2.201 2.316 
2.101 2.223 2.338 
2.123 2.245 2.361 
2.144 2.267 2.383 
2.116 2.290 2.405 
2.187 2.312 2.427 
2.208 2.334 2.450 
2.229 2.356 2.472 

2.378 2.494 
2.517 
2.539 

Standard 
Temp. range 

error of (T) 
estimate 

0.16% 1059.2-1213.2 
0.14% 1048.2-1198.2 
0.06% 1030.2-1183.2 
0.17% 1023.2-1193.2 
0.12"/. 1018.2-1203.2 
0.180/. 1013.2-1193.2 
0.180/. 1017.2-1223.2 
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T ----

100 
J 

1020 
1030 2.109 
1040 2.100 
1050 2.092 
1060 2.084 
1070 !l.O76 
1080 2.067 
1090 2.059 
1100 2.051 
1110 2.043 
1120 2.035 
1130 2.026 
1140 2.018 
1150 2.010 
1160 2.002 
1170 1.993 
1180 1.985 
1190 1.977 
1200 
1210 
1220 

JANZ, TOMKINS, AND ALLEN 

TABLE 183. Density studies: KCl.KBr 

Investigations criticaUy re.examined 

Ref. 
.KBr Temp. range 

Comments 
mol % (1') 

18 0.100 1009.1222 Pt bob; calibration: water. 

27 0·100 1013.1223 As for 18. 

67,70 50 1017.1125 Pt bob and suspension wire; 
. calibration: water. 

60 50 1014·1110 I Pt·l0% Rh sinker; calibration: 
water. 

j 

Deviations from NSRDS recommendations [1, pp. 5, i5 
and this volume] 

Ref. KBr Min. departure Max. departure 
molo/. 

18 100 0.18% (1020 K) 0.13% (1190 K) 
27 roo 0.00% (1020 K) 0.020/. (1140 K) 

67,70 50 0.00% (1125 K) -0.160/0 (1040 K) 
60 50 0.17% (1110 K) --0.22% (1056 K) 
18 0 0.01 % (HOO K) I 0.18% (1200 K) 
27 0 0.0I%(1100K) I 0.180/0 (1200 K) 

aZuca (27] reported a precision of 0.1% in these measurements. 

TABLE 184. KCl-KBr: Density (g cm-3 ) 

Mol percent KBr 

80 60 50 40 . 

1.913 
2.013 1.905 
2.005 1.898 1.839 1.782 
1.997 1.890 1.832 1.775 
1.989 1.883 1.825 1.768 
1.1)81 1.875 1.810 1.761 
1.973 1.867 1.811 1.754 
1.965 1.860 1.803 1.747 
1.957 1.852 1.796 1.740 
1.949 1.844 1.789 1.733 
1.941 1.837 1.782 1.726 
1.933 1.829 1.775 1.719 
1.925 1.822 1.768 1.712 
1.917 1.014 1.760 1.705 
1.909 1.806 1.753 1.698 
1.901 1.799 1.746 1.691 
1.893 1.791 1.739 1.684 
1.885 1.784 1.732 1.678 
1.877 1.776 1.724 1.671 
1.869 1.768 1.717 1.664 

1.657 
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20 0 

1.654 
1.648 1.517 
1.642 1.512 
1.635 

[ 

1.506 
1.629 1.500 
1.622 1.495 
1.616 1.489 
1.610 1.484 
1.603 1.478 
1.597 1.472 
US9l 1.467 
1.584- 1.461 
1.578 1.456 
1.571 1.450 
1.565 1.445 
1.559 1.439 

1.433 
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TABLE 184. KCI·KBr: Density (g cm- 3 )-Continued 

Mol 0/0 
KBr 

0 
20 
40 
50 

60 
80 

100 

Temperature-dependent equations 
p =a - bT 

a b.l03 

2.1089 0.5583 
2.3228 0.6367 
2.5030 0.6937 
2.5856 0.7176 
2.6897 0.7615 
2.8374 0.8004 
2.9552 0.8220 

205 

These values are based on the work of Zuea and Ioneseu-Vasu (Arehimedean method) [27]. The data were reported in equation form. No 
estimate of error was given. 

Ref. 

l8
a 

55 

Ref. 

18 
55 
55 
55 
55 
55 

TABLE 185. Viscosity studies: K('l-KBr 

Investigations critically re.examined 

KBr Temp. range 
Comments 

mol % (T) 

0.100 1023.1203 Pt sphere; molybdenum suspen· 
slon wire. 

0-100 1098,1138, Pt disc. 
1178 

Deviations from NSRDS recommendations [1, pp. 5, 
14 and this volume] 

KBr 
Min. departure Max. departure mol 0/0 

100 O.OOfi, (1023 K) 1.30/0 (1183 K) 
100 16.0'10 (1073 K) 18.9% (1133 K) 
80 16.1% (1103 K) 
60 14.1%(l103K) 
40 22.6% (1103~) 
20 22.~/o (1098 K) 35.6% (1138 K) 

aThe data for pure KCl from reference [18J were critically evalu. 
ated and given as the recommended values in "Moltcn Salts: Volume 
I" (NSRDS-NBS-15)[1]. . 
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T ---

100 80 

1030 1.137 1.098 
1040 1.105 1.070 
1050 1.075 1.043 
1060 1.047 1.017 
1070 1.020 0.992 
1080 0.995 0.968 
1090 0.971 0.946 
noo 0949 11.925 
1110 0.928 0.905 
1120 0.909 0.886 
1130 0.892 0.869 
114.0 011711 0_8:;;\ 
1150 0.862 0.838 
1160 0.850 0.825 
1170 0.840 0.813 
ll80 0.831 0.803 
ll90 0.824 0.794 
1200 0.819 0.786 

Mol % 
KBr 

a b·l03 

0 
20 

.40 
50 7.0096 -4.1933 
60 
80 6.2734 -3.5762 

100 7.3507 -4.3689 

JANZ, TOMKINS, AND ALLEN 

TABLE 186. KCl·KBr: Viscosity (cp) 

Mol percent KBr 

60 50 

1.097 1.115 
1.070 1.083 
1.044 1.052 
1.019 1.023 
0.995 0.994 
0.972 0.967 
0.951 0.942 
0.929 0.9J8 
0.909 0.895 
0.890 0.873 
0.871 0.853 
0.8:;;\ 0.835 
0.836 0.818 
0.819 0.802 
0.803 0.789 
0.788 0.776 
0.773 0.765 
0.758 0.756 

Temperature-dependent equations 
'11 a + bT + CT2 + dT3 

11 = A exp (EIRT) 

c·l06 d·I09 

-5.3405 3.7435 

-4.8943 3.3865 
-5.9815 4.2386 

40 

1.135 
1.104 
1.074 
1.046 
1.019 
0.993 
0.968 
0.945 
0.922 
0.900 
G.979 
0.859 
0.840 
0.822 
0.804 
0.787 
0.770 
0.754 

A·l02 

5.706 
6.042 
6.339 

8.085 

These values are based on the work of Murllulescu and Zuca (oscillating sphere technique) 1181. 
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-
-'--

20 0 

1.169 
1.136 
1.104 
1.075 
1.046 1.097 
1.019 1.068 
0.993 1.039 
0.968 1.012 
0.944 0.986 
0.921 0.962 
0.899 0.938 
0.878 0.915 
0.858 0.893 
0.838 0.872 
0.820 0.852 
0.802 0.833 
0.785 0.814 
0.768 0.797 

E 
Standard 

(cal mol-I) error of 
estimate 

6286 1.820/0 
6063 0.620/0 
5905 0.820/0 

0.560/0 
5337 0.630/0 

0.880/0 
1.()4.0/0 

--
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TABLE 187. Surface tension studies: KCl-KBr 

Investigations critically re-examined 

Ref. 
KBr Temp. range 

Commcnts 
mol % (T) 

76
a 0-100 (g) 1023,1073 Capillary of B. T .H. C46 glass; 

melt contained in a tube of 
B.T.H. C14 glass; calibration: 
water. 

81 a 0,50,100 UHO-Il73 
I 

88 50 
I 

1073 Pt·10% Rh sinker. 

Deviations from NSRDS recommendations ['2, pp. 58,63 and 
this volume J 

Ref. 
KBr Min. departure Max. departure 

mol 0/0 

81 100 2.8% (1023 K) 3.0% (1123 K) 
88 50 -2.99% (1073 K) 
81 0 0.81'Yo(1073K) 

I 

1.20/0 (1173 K) 

aBoth the studies oil Boardman, Palmer and Heymann [76] and 
Berlozzi [81] are recommended to afford reference to a wider com· 
position and temperature range than is possible with either study 
alone. 'However, it should be noted that the results obtained by the 
Wilhelmy slide plate method appear to be systematically higher than 
those obtained by the maximum bubble pressure method. 

1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
lIOO 
lI20 
lI30 
lI40 
lI50 
1160 
1170 

-

-

TABLE 188. KCl-KBr: Surface tension (dyn cm -1) 

Mol % 
KBr 

o 
50 

100 

Mol percent 

100 50 

91.0 97.2 
90.3 I 96.4 
89.!;) 95.7 
88.8 94.9 
88.1 94.1 
87.3 93.4 
86.6 92.6 
85.9 91.8 
85.1 91.0 
83.7 89.5 

88.7 
88.0 
87.2 
86.4 
85.7 

Temperature-dependent equations 
'Y= a bT 

a 

179.0 
175.7 
165.4 

0 

99.1 
98.4 
97.6 
96.1 
95.4 
94.7 
93.9 
93.2 
92.4 

7.4 
7.7 
7.3 

pi ;hese values are based on the work of Bertozzi (Wilhelmy slide ti: e method) [81]. For the results of a study over a wider composi­
n range, see the next table. 

TABLE 189. KCl-KBr:, Surface tension (dyn cm -I) 

Mol % 
1023 K 1073K KCl 

0 90.0 85.5 
10 90.3 86.2 
20 90.7 87.0 
30 91.5 87.9 
40 92.4 89.0 
50 93.5 90.2 
60 95.0 91.':; 
70 96.6 93.1 
80 98.2 94.7 
90 100.0 96.8 

100 102.0 99.4 

These values have been interpolated to three significant figures 
from the graphical presentation of Boardman, Palmer and Heymann 
(maximum bubble pres",uro:: method) [76J. For lhe J'e~ulllS uf a ISluoly 
over a wider temperature range, refer to the previous table. 

KCI-NaBr 

KCI-NoBr 

745 

700 

U 
e.... 
II) .. 
::I 
ti .. 
t) 
a. e 
{! 

600 
61O 

0 20 40 60 100 
NoBr KCI 

Mol % KCI 

FIGURE 28. Temperature-composition phase diagram for KCI-NaBr. 

U.P. Radiehev, Zh_ Obshch. Khim., 5,455 (1935). 

Molt Proparation and Purification 

The method used by Markov and Prisyazhnyii [19,46] is 
described under the system CdCb-ZnBr? That of Sternberg 
and Terzi [32] is given under the system Agel-KBr. 

Bloom [14 J used analytical grade reagents or salts pre­
pared to a purity of not less than 99.8%, dried hy fusion and 
stored in a desiccator. Standard methods of analysis were 
used. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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TABLE 190. Electrical conductance studies: KCl-NaBr 

Investigations critically re.examined 

Ref. NaBr 
mol % 

0,50 

19,34 0·100 (g) 

I 

Temp. range I 
(T) i <;:omment. 

895.1073 \ Capillary cells of silica glass or 
B.T.H. #37 glass; Pt electrodes; 
freq. range: 100.10,000 Hz; 
calibration: IN KCI solutions. 

1073,1123 Quartz U-shaped capillary cell; 
Pt electrodes; calibration: 
H2 SO 4 solutions. 

Deviations from previous NSRDS recommendations [1, p. 5] 

Ref. 
NaBr 

Min. departure Max. departure 
molo/c 

14 0 -0.450/0 (1070 K) --0.64'10 (1060 K) 

aBloom et ai. [14] found no change in resistance over the fre. 
quency range studied and estimated their overall accuracy as to.5o/ •. 
However, due to a possible printing error in reference [14J for the 
conductance of the 50 mol percent KCl·NaBr mixture, the data are 
not given here. 

TABLE 191. KCl·NaBr: Specific conductance (ohm -1 em -1) 

Mol percent 
1073 K 1123 K 

NaBr 

0 2.20 2.32 
10 2.21 2.34 
20 2.23 2.37 
30 2.26 2.38 
40 2.30 2.40 
50 2.85 2.41 
60 2.42 2.55 
70 2.52 2.63 
80 2.64 2.78 
90 2.80 2.91 

100 3.00 3.12 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyu (classical 
ac technique) [191. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

TABLE 1~2. Density studies: KCl.NaBr 

Investigations critically re·examined = 

Ref. 
NaBr Temp. range 

Comment.-'l mol r. (1') 

14a,b 0,50 895-1073 Sinker and suspension wire of 
Pt·10% Rh alloy. 

46b 0·100 (g) 1073 Quartz sphere weighted with 
molybdenum or tungsten; cali. 
bration: water. 

-
Deviations from previous NSRDS recommendations [1, p. 5] 

Ref. 
NaSr 

Min. departure Max. departure mol 0/<> 

14 0 0.53% (1070 K) 0.79% (1060K) 

aBloom et al. [14] took precautions to prevent air bubbles from 
clinging to the sinker, and made corrections for thermal expansion. 

bEoth the study of Bloom, Molloy, Knaggs and Welch [I4) and 
that of Markov and Prigy .. zhnyii [46] are r .. eommt>ndPd, ina,m\ueh 
as the first covers a wide temperature range with only two composi. 
tions, and the second covers a wide composition range at a single 
temperature. There is good agreement between the results of the two 
studies (",,0.5% at 50 mol percent and ",,1070 K). 

TABLE 193. KCl·NaBr: Density (g cm-3
) 

T 

900 
910 
920 
1)30 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
107P 

Mol 0/0 
NaBr 

o 
50 

50 

1.993 
1.986 
1.978 
1.971 
1.964 
1.956 
1.949 
1.942 
1.935 
1.927 
1.920 
1.913 
1.905 
1.898 
1.891 
1.884 
1.876 
1.869 

Molo/c NaBr 

Temperature·dependent equations 
p::a bT 

a 

2.146 
2.648 

o 

1.526 
1.520 

5.85 
7.28 

These values are based on the work of Bloom, Knaggs, Molloy 
and Welch (Archimedean method) U41. See the next table for the 
study of Markov and Prisyazhnyii. 
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TABLE 194. KCI-NaBr: Density (g em -3) 

10 1.57 
20 1.64 
30 1.72 
40 1.79 
50 l,S6 
60 1.95 
70 2.02 
80 2.16 
90 2.IS ' 

100 2.27 

These values have been interpolated to three significant figures 
from the guphical pr(;~(;lltatioll of Markov and Prisya"hnyii (Arohi­
medean method) [46]. See the previous table for the study of Bloom, 
Knaggs, Molloy and Welch. 

TABLE 195. Surface tension studies: KCl-NaBr 

Investig,.tiong criticlllly re-elCllmined 

Ref. J NaBr Temp. range 
Comments 

1 mol 0/0 (T) 

78 0-100 (g) i093 Pt capillary.a 

32 0-100 912-1261 Pt bob; calibration: molten 
KNO •. 

Deviations from previous NSRDS recommendations [2, pp. 58, 62] 

Ref. 
NaBr 

Min. departure Max. departure 
mol % 

32 100 0.030/0 (1065 K) 1.47%(1170 K) 
B2 0 -1.S1 % (1240 K) -2.630/0 (1065 K) 

a Argon gas pressure (maximum bubble pressure method) mea­
sured with a dibutylphthalate manometer. The results were estimated 
to be accurate to ±1 dyn/cm. 

TABLE 196. KCl.NaBr: Surface tension (dyn em -I) 

Mol percent NaSr 
T 

100 85 70 50 30 15 0 

920 104.7 
930 104.1 
940 103.5 
950 102.8 
960 I 102.1 
970 

I 
101.9 101.5 101.7 

980 101.3 100.8 101.0 
990 100.7 100.1 100.3 

1000 100.1 99.5 99.7 100.3 
1010 100.7 99.5 99.8 99.0 99.6 
1020 100.1 98.9 98.1 98.4 98.9 
1030 99.6 98.3 97.5 97.7 98.3 
1040 99.1 97.8 96.8 97.1 97.6 
1050 101.8 98.6 97.2 96.1 96.4 96.9 
1060 101.1 98.0 96.6 95.5 95.8 96.3 
1070 100.4 97.5 96.0 94.8 95.1 95.6 96.4 
1080 99.7 97.0 95.4 94.1 94.5 94.9 95.7 
1090 99.1 96.5 94.8 93.5 93.8 94.3 95.0 
1100 98.4 95.9 94.3 92.8 93.2 93.6 94.3 
1110 97.7 95.4 93.7 92.1 92.5 92.9 93.6 
1120 97.0 94.9 93.1 91.5 91.9 92.2 92.9 
1130 96.3 . 94.3 92.5 90.8 91.2 91.6 92.2 
1140 95.7 93.8 91.9 90.1 90.5 90.9 91.5 
1150 95.0 93.3 91.3 89.5 89.9 90.2 90.7 
1160 94.3 92.8 90.7 88.8 89.3 89.6 90.0 
1170 93.6 92.2 90.1 88.6 88.9 89.3 
1180 92.9 91.7 89.6 87.9 88.2 88.6 
1190 92.2 91.2 87.6 87.9 
1200 91.5 90.7 86.9 87.2 
1210 90.9 86.5 
1220 90.2 85.8 
1230 85.1 
1240 84.3 
1250 83.7 
1260 82.9 
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TABLE 196. K CI-NaBr: Surfacc tension ( dyn cm - 1 )-Continued 

'Y=a - bT 

15 
30 
50 
70 
85 

100 

167.4 
165.0 
165.4 
158.6 
153.9 
173.4 

0.0671 
0.0653 
0.0660 
0.0585 
0.0527 
0.0682 

These values are based on the work of Sternberg and Tem (pin detachment method) (321. The data were reported in equation fonn with 
an estimated error of ± 1 %. 
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300 
0 
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KCI-PbBr
2 

KCI- PbBr2 

20 40 60 8U 

Mol % PbBr2 

IUD 

PbBr2 

FIGURE 29. Temperature-compQsition phase diagram for KCl·PbBr2. 

A.K. Bostanzhiyan, 1.1. Il'yasov and A.G. Bergman, Russ. J. Inorg. 
Chern .. 4942 (1959); D. G. Barsegov and 1. I. D'yasov. Ukr. Khim. 
Zh., 36,798 (1970). 

Melt Preparation and Purification 

Reference [48] contains no infonnation on melt prepara­
tion. 

TABLE 197. Viscosity studies: KCl·PbBr2 

Investigations critically re·examined 

J. Phys. Chern. Raf. Data, Vol. 8, No.1, 1979 

TABLE 198. KCl.PbBr2: Viscosity (cp) 

Mol % 
668K ! 703K 753K 791K 

PbBr2 

!'i0 3.4- 3.0 
60 4.2 3.4 3.0 
70 5.0 4.2 3.4 3.0 
80 5.3 4.2 

i 
3.4 3.0 

90 5.7 4.5 3.7 

I 
3.2 

100 5.6 5.3 4.2 3.6 

These values have becn interpolated to two significant figures 
from th" grAphic"l pr ..... ntation of Bars .. gov and n'yasov (capillary 
method) [48J. 

KCI·RbBr 

'MAlt PrApllrlltion lind Purification 

The method used hy Markov and his associates for melt 
preparation is given under the systemCdCI2·ZnBr2' That 
used by Sternherg and Terzi is given under the system 
AgCI-KBr. 

TABLE 199. Electrical conductance studies: KCl·RbBr 

investIgations critically re·examined 

Ref. 
RbBr Temp. range 

Comments 
mol % (T) 

20,34 0.100 (g) 1043, Quartz U-shaped capillary cell; 
1073, Pt electrodes; calibration: 
1123 H2 SO 4 solutions. 
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TABLE 200. KCl.RbBr: Specific conductance (ohm -'cm -1) 

Mol 0/, 
1043 K 1073 K 1123K 

RbBr 

0 2.14 2.22 2.32 
10 2.01 2.08 2.20 
20 1.88 1.96 2.10 
30 1.80 1.88 1.98 
40 1.72 1.78 1.89 
50 1.61, 1.71 1.S0 
60 1.57 1.64 1.73 
70 1.50 1.56 1.64 
80 1.43 1.50 1.57 
90 1.a6 1Al 1.50 

100 1.30 1.36 1.42 

These values have been interpolated to three significant figures 
fwm the graphical prc~cntation of Markov and Prisy .. l!lhnyii (clllll3ieM 
ac technique) [20). 

TABLE 201. Density studies: KCl.RhBr 

Investigations critically re.examined 

Ref. 
RbBr Temp. range 

Comments 
mol % (T) 

34,46 0.100 (g) 1073 Quartz sphere weighted with 
molybdenum or tungsten; cali· 
bration: water. 

TABLE 202. KCI.RbBr: Density (g c~ -3) 

Mol ~/o 
1073K 

KCI 

0 2.60 
10 2.52 
20 2.43 
30 2.33 
40 2.23 
50 2.12 
60 2.01 
70 1.90 
80 1.78 
90 1.65 

100 1.50 

These values have been interpolated to three significant figures 
from the gnphical presentation of Markov and PriSYllzhnii (Archi­
medean method) [46). 

Ref. 

32 

Ref. 

32 
32 

TABLE 203. Surface tension studies: KCl·RbBr 

Investigations critically re-examined 

RbBr Temp. range 
Comments 

mol 0/0 (T) 

0.100 967·1261 Pt bob; calibration: molten 
KNO, ; reproducibility reported: 
±l%. 

Deviations from previous NSRDS recommendations 
[2, pp. 58,63 ) 

RhBr 
Min. departure Max. departure 

mol 0/0 

100 0.050/0 (1065 K) -1.38% ( 995 K) 
0 -1.81 % (1240 K) -2.630/0 (1065 K~ 
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T 
100 85 

970 86.2 ! 
980 85.7 
990 85.1 

1000 84.6 
1010 84.1 
1020 83.5 
1030 83.0 
1040 82.4 
1050 81.9 
1060 81.3 82.2 
1070 80.8 81.6 
1080 80.2 81.0 
1090 79.7 80.3 
1100 79.1 79.7 
1110 78.6 79.1 
1120 78.1 78.4 
1130 77.5 77.8 
1140 77.0 77.2 
1150 76.4 76.5 
1160 75.9 75.9 
1170 75.3 75.3 
1180 74.7 
1190 74.0 
1200 73.4 
1212 

, 
72.8 

1220 72.1 
1230 
1240 

i 
1250 
1260 

JANZ, TOMKINS, AND ALLEN 

TABLE 204. KCl-RbBr: Surface tension (dyn cm-1
) 

Mol percent RbBr 

70 50 
I 

I 
30 

84.7 87.5 
84.0 I 86.7 
83.4 

I 
86.0 

82.7 85.3 88.3 
82.1 84..6 S7.6 
81.5 83.8 86.9 
80.8 83.1 86.3 
80.2 82.4 85.6 
79.5 81.7 84.9 
78.9 80.9 84.2 
78.2 80.2 83.5 
77.6 79.5 ! 82.9 
76.9 7S.S S2.2 
76.3 78.0 81.5 
75.7 77.3 80.8 
75.0 76.6 80.1 
74.-1 75.9 79.4-
73.7 75.1 78.7 
73.1 
72.4 

Temperature-dependent equations 
1=(I-6T 

Mol%RbBr 

o 
10 
20 
30 
50 
70 
85 

100 

(I 

172.4-
168.8 
161.5 
162.2 
16a.6 
152.3 
149.0 
139.1 

6 

0.0710 
0.0707 
0.0659 
0.0684 
0.0725 
0.0644 
0.0630 
0.0545 

These values are based on the work of Stenilierg and Terzi (pin detachment method) [32]. 
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20 10 0 

93.9 
91.0 93.1 96.4 
90.3 92.4 95.7 
SO.7 91.7 95.0 
89.0 91.0 94.3 
88.3 90.3 93.6 
87.7 89.6 92.9 
87.0 88.9 92.2 
86.4 88.2 91.5 
85.7 87.5 90.7 
85.1 86.8 90.0 
84.4 86.1 89.3 
83.7 85.4 88.6 
83.1 84.7 87.9 
82.4 84.0 87.2 
B1.B sa.a 96.5 
81.1 82.5 85.8 
80.4 81.8 85.1 

81.1 84.3 
80.4 83.7 

82.9 
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Melt Preparation and Purification 

The method used hy Brooks and Paul r 67, 70] for 
melt preparation is described under the systems AgCI-AgBr 
and CsCI-AgBr. The lithium chloride used by tbese authors 
was B. D. H. 99.8% LiCI. 

Bizouard [22] used Merck p. a. grade AgBr and LiCI. 

TABLE 205. Electrical conductance studies: LiCl-AgBr 

. Investigations critically re-examined 

Ref. I 
AgBr Temp. range 

Comments mol 0/0 (T) 

22 0-100 823-1073 Cell material: Pyrex up to 
500°C and silica up to 1000 °C; 

. Pt electrodes; freq.: 1000 Hz, 
calibration: IN KCI, saturated 
NaCl and H2 SO. solutions; 
reported precision: 0.5%. 

FIGURE. 3V. Temperature-composition phase diagram for tiel-AgBr. 
M. Bizottard, Ann. Phys., 6,851 (1961). 

. TABLE 206. LiCI-AgBr: Specific conductance (ohm -1 cm -1) 

Mol percent AgBr 
T 

100 80 60 40 20 0 

830 3.132 ! 3.194 
tHO 3.151 3.215 

, 

850 3.170 3.236 
I 

860 3.188 3.256 I 

,870 I 3.206 3.277 l geo 

I 
3.2:!1. 3.298 3.448 3.977 4.705 

890 3.242 3.318 3.482 3.919 4.760 , 

900 3.259 3.339 3.515 3.960 4.813 
910 

, 

3.276 3.360 3.548 4.002 4.866 
920 3.292 3.380 3.581 4_043 4.917 
930 3.308 3.401 3.613 4.085 4.967 5.943 
940 3.324 3.422 3.644 4.126 5_016 6.000 
950 3.340 3.442 3.675 4.168 5.064 6.056 
960 3.355 3.463 3.706 4.209 5.111 6.110 
970 3.370 3.484 3.736 4.251 5.156 6.162 
980 3.385 3.504 3.765 4.292 5.201 6.212 
990 3.399 3.525 3.794 4.334 5.244 6.261 

1000 3.413 3.546 3.822 4.375 5.286 6.309 
1010 3.427 

I 
3.566 3.850 4.417 5.327 6.354 I 

1020 3.441 I 3.587 3.878 4.459 5.367 6.398 
1030 3.454 3.608 3.905 4.500 5.405 6.440 
1040 3.467 .3.628 3.932 4.542 5.443 6.481 
1050 3.479 3.649 , 3.958 4.583 5.479 6.520 , 

1060 3.49'1 3.670 : 3.983 4.625 5.514 6.557 
1070 3.503 3.690 

I 4.008 4.666 5.548 6.592 
- i I 
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TABL:E 206. LiCI-AgBr: Specific conductance (ohm-' em-' )-CQntinued 

-- -- - _. - -- - --

Moir. 
AgBr 

0 
20 
40 
60 
80 

100 
---- --------

Temperature-dependent equations 
K=a+bT+cT2 

-,- -- - ---- .... " ,--- ---

a b o l03 c·l06 

-1------- ------
-6.7384 21.4553 -8.4083 
-4.6065 15.6354 -5.7430 

0.2228 4.1527 0 
-1.4531 7.7265 -2.4509 

1.4796 2.0660 0 
0.4724 4.4912 -1.5502 

- These values are based on the work of Bizouard (potentiometric ac technique) [221. 

TABLE 207. Density studies: LiCl-AgBr 

Standard 
error of 
estimate 

- - -- ----_._- --
0.17% 
0.120/0 
0.37"/. 
0.170/0 
0.20% 
0.080/0 

LiCI-A/B'3 

--

Investigations critically re-examined 
Melt Preparation and Purification 

AgBr Temp. range 

~--- ---

Ref. 
mol 0/0 

(T) Comments Reference [35] gives no information on melt prepara­
tion. 

67,70 50,100 717-998 Pt bob, Pt suspension wire; 
calibration: water. 

Comparisons with previous NSRDS recommendations [1, p. 16] 

Ref. 
AgBr Min. departure Max. departure 
mol 0/. 

67,70 100 0.000/0 (930 K) 0.060/0 (720 K) 

TABLE 208. LiCI-AgBr: Density (g em '-3) 

T 

720 
740 
760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

Mol % AgBr 

50 
100 

Mol percent AgBr 

50 

3.587 
3.570 
3.553 
3.535 
3.518 
3.501 

TABLE 208 cont'd. LiCl-AgBr: Density 
Temperature-dependent equations 

p a -bT 

a b'103 

4.3431 0.8592 
6.321 1.050 

]00 

5.565 
5.544 
5.523 
5.502 
5.481 
5;460 
5.439 
5.418 
5.397 
5.376 
5.355 
5.334 
5.313 

Standard 
deviation 

0.0004 

These values are based on the work of Brooks and Paul (archi­
medean method) [67,70] 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 

TABLE 209. Electrical conductance studies: LiCi-AIBr, 

Ref. 

35 

Investigations critically re-examined 

AIBr, 
mol % 

80.13 

Temp. range 
(T) 

353.453 

TABLE 210. LiCl-AlBr3: Specific eonduet:mee (ohm -1 em -1 ) 

Mdl% 
AIBr3 

80.13 

Mol')\, AlBr3 
_T 

80.13 

360 0.0110 
370 0.0134 
380 0.0150 
390 0.0165 
400 0.0100 
410 0.0195 
420 0.0210 
430 0.0224 
440 0.0230 
450 0.0252 

Temperature-dependent equations 
,,- a r bT I cT2 

a b.l04 c.l0? 

-0.0648 2.6441 -1.4297 

Standard 
error of 
estimate 

1.650/. 

These values are based on the work of Mezhnii (classical ac 
technique) [35]. 
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FIGURE 31. Temperature-composition phase diagram for LiCI·KBr. 

Melt Preparation and Purification 

Rderen~p. [29] give!'; no information on melt prepara­
tion. 

TABLE 211. Density studies: LiCl-KBr 

Investigations !!l'itically re-examined 

Ref i KBr Temp. range 
Comments 

I 
mol % (T) 

29 0-100 (g) 1073 Pt sphere and suspension wire; 
calibration: water. 

TABLE 212. LiCl-KBr: Density (g em- a) 

Mol 0/0 1073 K 
KBr 

0 1.40 
10 1.55 
20 1.64 
30 1.72 
40 1.78 
50 i.83 
60 1.87 
70 1.92 
80 1.94 
90 1.97 

100 2.()() 

These values have been interpolated to three sigllificant figures 
from the graphical presentation of Kllnugi, Yamate and Takeuchi 
(Archimedean method) [29]. 

LiCI·LiBr 

LiBr-Liel 

590 

570 

530 

SoHd Solution 

5100':----'--..J.20--'--4-'-0--'---6'-0-..I.----'8-0-'----'100 

Liel Wt. % LiBr LiBr 

FIGURE 32. Temperature-compositton phase diagram for LiBr-LiCl. 

A. A. Botschwllr, Z. Anorg. AUg. Chern. 210,163 (1933). 

Melt Preparlltion and Purification 

Holm and Berge [60, 88] llsed reagent grade salts dried 
at 400-500 °c under moderate vacuum (0.1 - 0.01 torr) and 
then melted in a platinum crucihle in an atmosphere of 
purified nitrogen. 

TABLE 213. Electrical conductance studies: LiCI-LiBr 

Investi«ations critically re-examined 

Ref. 
LiBr Temp. range 

Comments 
mol % (T) 

82 0-100 
I 

973-1083 Pt electrodes; frequency: 

I 50,000 Hz, 

Deviations from previous NSRDS recommendations [1, pp. 4,14] 

Ref. 
LiBr 

Min. departure Max. departure 
mol 0/0 

82 100 -1.24% (975 K) -2.08% (1020 K) 
82 0 -0.020/0 (980 K) -0.150/0 (l055 K) 

J. Phys. Chem. Ref. Data. Vol. 8, No.1. 1979 
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T 
100 88 i 

980 5.422 5.485 I 
990 5.457 5.523 

1000 5.490 5.559 
1010 5.523 5.596 
1020 5.557 5.629 
1030 5.587 5.665 
1040 5.619 5.698 
1050 

I 
5.652 5.731 

1060 5.679 5.763 
1070 

I 

5.708 5.795 
1080 5.737 5.823 

Mol % 
LiBr a 

100 ! 1.35534 
88 I 0.819480 
75 

I 
1.03664 

63 -1.60341 
50 0.264123 
37 -2.48317 
25 0.784597 
12 -2.18288 

0 0.272673 

JANZ, TOMKINS, AND ALLEN 

TABLE 214. Liel-LiBr: Specific conductance (ohm -1 cm -1) 

75 

5.505 
5.540 
5.574 
5.608 
5.642 
5.675 
5.706 
5.738 
5.771 
5.798 
5.827 

! 
, 

I 

I 

Mol percent LiBr 

63 50 

5.546 5.628 

I 5.578 5.666 

! 

5.613 5_703 
5.647 5.737 
5.678 5.774 
5.708 5.805 
5.736 5.838 
5.766 5.871 
5.793 5.904 
5.823 5.934 

f 
5.849 I 5.960 

Temperature-dependent equations 
1(= a+bT+cT2 +dT3 

b·103 co106 

2.38932 4.26653 
3.01402 4.55294 
3.37228 3.42431 

11.1673 -3.95100 
4.73363 3.24007 

12.5587 
i 

-4.29775 
3.29175 

,I 

5.00996 
12.3581 -4.05415 

3.60216 
I 

7.24893 

37 25 

5.696 
I 

5.875 
5.737 5.920 
5.778 

I 

5.957 
5.818 5.995 
5.856 

, 

6.032 
5.895 6.072 
5.929 6.105 
5.965 6.141 
5.998 6.177 
6.033 6.209 
6.069 6.241 

-dolO· 

2.52079 
2.82716 
2.25867 

2.53562 

3.12949 

4.43272 

12 0 

6.034 6.594 
I 6.079 6.642 

6.122 6.690 
6.163 6.737 
6.202 6.785 
6.246 6.832 
6.285 6.871 
6.323 6.917 
6.359 6.955 
6.401 6.997 
6.435 

1 

'7.034 

Standard 
error of 
estimate 

0.0180/0 
0.014% 

I 

0.017% 
0.0220/. 
0.0230/0 
0.023% 
0.0260/. 
0.0240/. 
0.0240/0 

These values are based on the work of Smirnov, Khokhlov, Stepanov, and Shumov (classical ac technique) (82). The data were reported in 
equation form as eqUivalent conductance. The equations given above werc generated by converting to specific conductance using the density 
equations given in [82]. 

Ref. 

60 

82 

Ref. 

82 
60 
82 

.1. Ph\l~. ('.hem. Ref. Data. Vol. 8. No.1, 1979 

TABLE 215. Density studies: LiCl-LiBr 

Illve~tigatiun~ "litil,ally le-eAamiueo.l 

LiBr I Temp. range 
Comments 

molo/c (T) 

50 966.8-1065.1 Pt.10% Rh sinker; calibration: 
water. 

0-100 973-1003 Pi sphere; calihration; molten 

KN03 • 

Deviations from NSRDS recommendations 
[1, pp. 4, 14 and thi~ volt.uneJ 

LiBr 
Min. departure Max. departure 

mol % 

100 -0.30% (1020 K) -0.34% (980 K) 
50 0.830/0 (1065.1 K) 0.87% (1061.3 K) 

0 -0.08% (980 K) -0.14% (1050 K) 
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T 
100 88 

980 2.419 2.323 
990 2.412 2.316 

1000 2.406 2.310 
1010 2.400 2.304 
1020 2.393 2.297 
1030 2.387 2.291 
1040 2.381 2.285 
1050 2.375 2.278 
1060 2.368 2.272 
1070 2.362 2.266 
1080 2.356 2.259 

PROPERTIES OF MIXED HALIDE MELTS 

75 

2.211 
2.205 
2.199 
2.193 
2.187 
2.181 
2.175 
2.170 
2.164 
2.158 
2.152 

Mol 0/0 
LiBr 

0 
12 
25 
37 

50 
63 
75 
88 

100 

TABLE 216. LiCI-LiBr: Density (g cm -3) 

Mol percent LiBr 

63 50 

2.103 1.979 
2.097 1.974 
2.092 1.969 
2.087 1.964 
2.081 1.959 
2.076 1.953 
2.070 1.948 
2.065 1.943 
2.059 1.938 
2.054 1.933 
2.048 1.927 

Temperature-dependent equations 
p a - bT 

a 
I 

b.l03 

1.896 0.446 
2.060 0.477 
2.192 0.471 
2.3:0;4 0.512 
2.487 0.518 
2.636 0.544 
2.785 0.586 
2.942 0.632 
3.034 0.628 
____ ~ ___ ~w 

37 

1.852 
1.847 
1.842 
1.837 
1.832 
1.827 
1.821 
1.816 
1.811 
1.806 
1.801 

Standard 
deviation 

0.005 
0.004 
0.004 
O.OO:S 
0.005 
0.005 
0.006 
0.005 
0.004 

217 

25 12 0 

1.730 1.593 1.439 
1.726 1.588 1.435 
1.721 1.583 1.430 
1.716 1.578 1.425 
1.711 1.573 1.421 
1.7U7 1.509 1.416 
1.702 1.564 1.411 
1.697 

I 
1.559 1.407 

1.693 1.554 1.402 
1.688 1.550 1.397 
1.683 I 1.545 1.393 

-

These values are based on the work of Smirnov, Khokhlov, Stepanov and Shumov (modified maximum bubble pressure method) [82]. The 
following· equation, with concentration, C, in mole percent LiSr and temperature in K, has been derived from the preceding data: p = a + bC + cT 
+ dTC2

, where a = 1.92776, b .102 " 1.11913, c ,104 " -4.76765, d .108 
" -1.63587, with a maximum departure of 0.1250/0 at 973 K and 0.0 

mol % J ,iRr, and a standard error of estimate of 0.002. This equation may be used to calculate the density of Liel·LiBr melts at any concentra· 
tion in the temperature range 973.1083 K. 

Ref. 

88 

79 

TABLE 217. Surface tension studies: LiCl·LiBr 

Investigations critically re·examined 

LiBr 
mol % 

50 

12.100 

Temp. range ! 

(T) ! 

I 

Comments 

1073 'll't.100/0 Rh sinker; calibration: 
i water. 

896·1081 Molybdenum crucible; ealibra· 
tion: molten NaCl. 

____ -L ___ . ______ , _______ ~ __________________ __ 

Deviations from NSRDS recommendations [this volume] 

Ref. 

aa 

LiSr 
mol 0/0 

5U 

Deviation 

-1U.U5"/0 (1073 K) 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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100 88 

900 123.0 
910 122.3 124.1 
920 121.6 123.3 
930 120,9 122.6 
940 120.2 121.9 
950 119.5 121.2 
960 118.9. 120.5 
970 118.2 119.7 
980 117.5 119.0 
990 116.8 118.3 

1000 116.1 117.6 
1010 115.4 116.9 
1020 114.7 116.2 
1030 114.0 115.4 
1040 113.3 114.7 
1050 112.6 114.0 
1060 111.9 113.3 
1070 111.3 112.6 

I 1080 110.6 

JANZ, TOMKINS, AND ALLEN 

TADLE.218. LiCI·LiBr: Surface tension (dyn em -1) 

75 63 50 

125.5 
125.8 127.8 130.0 
125.1 12'7.1 129.2 
124.3 126.3 128.4 
123.6 125.6 127.7 
122.9 124.8 126.9 
122.1 124.l 126.1 
121.4 123.3 125.3 
120.7 122.6 124.5 
119.9 121.8 123.8 
119.2 121.1 123.0 
118.5 120.3 122.2 
117.7 119.6 121.4 
117.0 118.9 120.7 
116.3 llB.l 119.9 
115.5 t 117.4 119.1 
114.8 

I 
116.6 118.3 

114.1 115.9 117.5 
113.3 lIS.1 

Temperature-dependent equations 
r=a -.bT 

Mol % LiBr a 

12 211.1 
25 206.8 
37 203.0 
50 200.8 
63 195.5 
75 192.7 

b 

0.0816 
0.0796 
0.0778 
0.0778 
0.0744 
0.0735 
0.0719 
0.0691 

37 25 12 

133.0 
I 

137.7 I 

132.2 134.4 136.8 
131.4 133.6 136.0 
130.6 132.8 135.2 
129.9 132.0 134.4 
129.1 131.2 133.6 
128.3 130,4 132.8 
127.5 129.6 131.9 
126.7 128.8 131.1 
126.0 128.0 130.3 
125.2 127.2 129.5 
124.4 126.4 128.7 
123.6 125.6 127.9 
122.9 124.8 127.1 
122.1 121.0 126.2 
121.3 123.2 125.4 
120.5 122.4 124.6 
119.7 121.6 123.8 

-- .~~~-~~~~~~---

TheQe values :lre based on the work of Smirnov and Stepanov (maximwn bubble preSQure method) [79]. The dab were reported in equation 
form. No error estimate was given. The folIovdng equation, with concentration, C, in mole percent LiBr and temperature in K. has been derived from 
the preceding data: 'Y '" a + be + cT + dC3 + eCT2

, where a = 214.84718, b.lOl = -2.44423, c.l02 = -8.32539, d .106 = 2.14548, e.IO!! = 
6.79638, with a maximum departure of 0.13% at 1073 K and 50 Mol % LiBr, and a standard error of estimate of 0.061. This equation may 
be used to calculate the surface tension of LiCI.LiBr melts at any concentration in the temperature range 896-1081 K. 

o 
AgBr 

NaCI-AgBr 

Liquid 

20 

NaCI-AgBr 

40 60 

Mol % NaCI 

flO 100 
NaCI 

FIGURE 33. Temperature.compostion phase diagram for NaCI·AgBr. 
N.S. Dombrovskaya. Zh. Obshch. Khim., 3,738 (1933). 

Melt Preparation and Purification 

Bizouard [2.21 ul>ed Merck p. a. grade AgD,' and NaC!. 
The method of Markov and Prisyazhnyii [46] for melt 

preparation is given under the system CdClz-ZnBr2' AgBr 
wa!'l prepared from the recrystallized nitrate_ 

The methods used hy Brooks and Paul [67, 70] and 
Sternberg and Terzi [80]' are descrihed under the systems 
AgCI-AgBr and AgCl.KBr, respectively. 
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TABLE 219. Electrical conductance studies: NaCl-AgBr 

Investigations critically re-examined 

Ref. 
AgBr Temp. range 

Comments molo/c (T) 

22
a 0-100 823-1123 Cell material: Pyrex up to 500°C and silica up to 1000 0 C. Pt electrodcs;frequency: 1000 Hz, 

calibration: IN KCl. saturated NaCI and H2 SO 4 solutions; reported precision: 0.50/0. 

34 0-100 (g) 1073 Quartz V-shaped capillary cell; Pt electrodes; calibration: H, SO 4 solutions. 

Deviations from previous NSRDS recommendations [1, p. 5] 

aBizouard's [22) data for pure AgBr were critically evaluated and given as the recommended values in "Molten Salts, Volume 1" (NSRDS-
NBS-15)[1]. ' 

T 
100 

880 3.224 
890 3.242 
90U 3.260 
910 3.277 
920 3.294 
930 3.310 
940 3.326 ~ 
950 3.342 
960 3.357 
970 3.372 
980 3.387 
990 3.401 

1000 3.415 
1010 3.428 
1020 3.441 
1030 3.453 
1040 3.466 
1050 3.477 
106U 3.4IJ9 
1070 3.500 
1080 3.510 
1090 3.521 
noo 3.531 
1110 3.540 
H2O 3.549 

TABLE 220. Naa-AgBr: Speeific conductance (ohm-I em-I) 

80 

2.991 
3.0n 
3.031 
3.050 
3.068 
3.087 
3.105 
3.122 
3.140 
3.157 
3.173 
3.190 
3.205 
3.221 
3.236 
3.251 
3.265 
3.279 
3.293 
3.307 
3.320 
3.332 
3.345 
3.357 
3.368 

Mol 'Yo AgBr 

0 
20 
40 
60 
80 

100 
I 

60 40 

2.920 
2.944 
2.967 
2.990 
3.013 
3.035 3.047 
3.057 I 3.071 
3.078 3.094 
3.099 3.117 
3.120 3.139 
3.140 3.160 
3.160 3.181 
3.179 3.201 
3.198 3.221 
3.217 3.240 
3.235 3.258 
3.252 3.276 
3.270 3.293 

I 
3.287 3.309 
3.303 3.325 

Temperature-dependent equations 
I( =: a + bT + CT2 

a b·lO· c·IO· 

[ 0.3469] [ 3.0200] 0 
[-5.1154) [13.2820) [-5.0000] 
-2.3817 8.6470 -3.1713 
-1.1185 6.2737 -2.0767 
-0.1452 5.1304 -1.7798 
0.1379 5.2000 -1.9234 

20 0 

[3.261] 
[3.290] 
[3.318] 
[3.346) 
[3.372] 
[3.397] [3.609) 
[3.421] [3.639] 
[3.445] (3.669) 
[3.467] [3.699] 
[3.488] [3.729] 

Standard 
error of 

estimate 

0.00% 
O.UO% 
0.00% 

i 0.06% 

I 

0.05% 
0.11 0/. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 



220 JANZ, TOMKINS, AND ALLt:N 

TABLE 221. Density studies: NaCl-AgBr 

Investigations critically re-examined 
--

Ref. 
AgEr Temp. range 

Comments 
mol "/0 (T) 

... . - --
34,46 0-100 (g) 1073 Quarh!'; sphere weighted with Mo or W; calibration: water. 

67,70 ::10,100 ')74-1036 Pt bob, Pt OIJopenAion wire; calibration: water. 

- _.-

Deviations from previous NSRDS recommendations [I, p. 16] 

Min. departure Max. departure 

0.00% (930 K) 0.060/0 (720 K) 

Markov and Prisyazhnyii's [34,46J investigation was made at a single temperature over a wide concentration range. That of Brooks and Paul 
was made at a single composition over a wide temperature range. The results of the analysis of both studies are given in the following tables. 

TABLE 222. NaCI-AgHr: Density (g em -3) 

Mol 0/0 
1073 K 

AgBr 

0 1.59 
10 1.88 
20 2.22 
30 2.56 
40 2.90 
50. 3.26 
60 3.63 
70 
80 
90 

100 

These values have been interpolated to three Significant figures from the graphical presentation of Markov and Prisyazhnyii (Archimedean 
method)[ 461. 

TABLI:l 223. NaCI-AgBr; DCll~ity (g em -3) 

T 
50 mol % 

Agllr 

980 3.3347 
990 3.3257 

1000 3.3168 
1010 3.3079 
1020 3.2989 
1030 3.2900 
1040 3.2811 
]050 3.2721 
1060 3.2632 
1070 3.2543 
1080 3.2453 

These values are based on the work of Brooks and Paul (Archi­
medean method) [67,70]. The temperature.dependent equation is 
p = 4.2101 - 8.933·10- 4T with a standard deviation of 0.0006. 
"'or the results of a study made over a wider concentration range, 
see the previous table. 

Ref. 

--
80a 

-,. 

TARLE 224. SuriaN' t .. n~jnn dIllHp.s: NaCl-AgBr 

lnve~tigations critically re-examined 

AgBr Temp. range Comments 
mol % (T) 

0-100 740-1215 Pt pin; quartz vessel; c 
tion: water, benzene, 

a1ibra­
arbon c 

tetrachloride, toluene and 
acetone, 20 0 C. _. 

Deviations from previou~ NSRDS ",,,vuullcndationa L2, pp. 57,59 J 

Ref. 
AgBr 

Min. departure Max departure 
mol % 

-
80 100 2.83% (893 K) 4.190/0 (743 K) 

80 0 0.530/0 (1093 K) -1.54% (1213 K) 
..----

aStemberg and Terzi [801 reported the experimental results 
were reproducible within 1%. 



T 
100 90 

760 158.54 II 

780 157.74 
800 156.94 
820 156.14 
840 155.34 
860 154.54 
880 153.75 
900 152.95 

) 920 152.15 
940 151.35 142.73 
960 150.55 

I 
141.26 

980 149.75 139.79 
1000 148.95 138.31 
1020 136.84 
1040 
1060 
1080 
1100 
1120 
1140 
1160 
1180 
1200 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 225. NaCl-AgBr: Surface tension(dyn em-i) 

80 

139.31 
137.80 
136.29 
134.78 
133.27 
131.77 
130.26 

I 

( 

I 

Mol~;, 
AgBr 

0 I 
10 
20 
30 
50 
70 
80 
90 

100 

Mol percent AgBr 

I 
70 50 

) 

133.60 
132.09 
130.59 124.26 

I 129.09 122.93 

I 121.59 121.59 
126.08 120.25 
124.58 118.92 
123.08 117.58 

116.24 

Temperature.dependent equations 
'Y =0- bT 

a b.102 

211.509 9.0033 
206.472 8.6371 
212.169 9.0857 
190.282 7.1089 
189.783 6.6856 
204.214 7.5125 
207.201 7.5435 
211.933 7.3619 

I 188.918 3.9969 

30 

117.11 
116.35 
114.93 
113.51 
112.08 
110.66 
109.24 

Standard 
deviation 

0.405 
0.170 
0.187 
0.150 
0.104 
0.279 
0.271 
0.314-
0.426 

These values are based on the work of Sternherg and 'ferzi (pin detachment method) [80}. 

20 10 

115.86 114.92 
114.04 113.19 
112.23 111.40 
110.41 109.74 
108.59 108.01 
106.77 106.28 

104.55 

NaCI·AIBr
3 

TABLE 227. NaCI.AlBrg : Specific conductance 
(ohm-I cm- I x 102) 

Melt Preparation and Purification 

Reference [35 J contains no information on melt pre­
paration. 

TABLE 226. Electrical conductance studies: NaCl-AlBr 3 

Inve~tigdion. critically re-ex.:lmined 

Ref. AlBr3 Temp. range 
mol ~Io (T) 

35 68.21, 373-443 
76.50, 

T· 

373.2 
378.2 
383.2 
38H.2 
393.2 
398.2 
403.2 , 
413.2 
423.2 
438.2 
443.2 

Mol percent AlBr3 

80.07 76.50 68.21 

1.56 2.22 1.89 
1.90 2.39 2.14 
2.20 2.62 2.52 
2.21 

I 

2.02 
2.34 2.79 3.20 
2.43 3.95 
2.57 

( 
3.Y7 

3.13 4.28· 
3.45 

[ 3.65 

221 

0 

112.47 
110.67 
108.87 
107.07 
105.27 
103.47 

80.07 The values in this table are those reported by Mezhenii (classical 
ac technique) [35]. 

J. Phys. Chern. Ref. Data. Vol. 8. No.1. 1979 
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NaCI-CdBr
2 

Melt Preparation and Purification 

Reference [59] contains no information on melt prepara­
tion. 

TABLE 228. Viscosity studies: NaCl.CdBr 2 

IlIvc5tigalivlI~ critically lJl,itJUill",J 

---- ,--

Ref. 
CdBrz Temp. range 

Calibration 
mol 0/<> (T) 

59 60-80 (g) 763-793 MoitenKN0 3 

---- .-

TABLE 229. NaCl.CdRr~: Viscosity (cp) 

Mol 0/. 
793 K 

CdBrz 
-- ----

60 2.50 
70 2.55 
80 2.62 

These values have been interpolated to three significant figures 
from the graphical presentation of n'yasov and Barsegov (capillary 
method) [59). 

U 
~ 

800 800 

~ 700 
.¢ 
o 
55 600 
0. 
E 
~ 500 

NaCI·CsBr 

NaCI-CsBr 

400~~~~~~~~~~~ 

o 20 40 60 
NoCI Mol % CsBr 

80 100 
CsBr 

FIGURE 34. Temperature-composition phase diagram for NaCl-CsBr. 

1.1. n'yasov, Ukr. Khim. Zh., 31 [9], 930 (1965). 

Melt Preparation and Purification 

The method used by Markov and Prisyazhnyii [23, 34] 
for melt preparation is described under the system 
CdCI2-ZnBr2' 

TABLE 230. Electrical conductance studies: NaCl-CsBr 

Investigations critically re-examined 

Ref. 
CsBr Temp. range 

Comments 
mol 0/0 (T) 

.-----
23,34 0-100 (g) 1073,1123 Cell matcrial: quartz UNshaped 

capillary cell; Pt electrodes; 
calibration: H. SO. solutions. 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 

TABLE 231. NaCl-CsBr: Specific conductance (ohm -1 cm -1 ) 

Mol 0/0 
1073K 1123 K 

CsBr 

0 3.55 3.70 
10 2.90 3.08 
20 2.42 2.60 
30 2.06 2.18 
40 1.70 1.80 
50 1.55 1.63 
60 1.43 1.48 
70 1.31 1.41 
80 1.22 1.31 
90 1.13 1.20 

100 1.08 1.14 

These valucs have been interpolated to three significant figures 
from the graphical presentation of Markov afi(~ Prlsyazhnyll (da~8ical 
ac method) (34). 

TABLE 232. DensitY studies: NaCl·CsBr 

Investigations critically re-examined 

Ref. 
CsBr Temp. range 

Comments 
mol 0/0 (T) 

---I-- - -_.-
34,46 0·100 (g) 1073 Quartz sphere weighted with 

tungsten or molybdenum; cali· 
bration: water. 

TADLE 233. NIlCl-CoBr: Density (g em -3) 

Mol 0/<> 
1073 K 

CsBr 

0 1.56 
10 1.80 
20 2.00 
80 2.17 
40 2.32 
50 2.46 
60 2.60 
70 2.70 
80 2.80 
90 2.88. 

100 2.96 

These values havc been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Archi. 
medean method) [46]. 
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NaCI·KBr 

726 NaCI-KBr 

610 
600 

o 100 
KBr NoCI 

Mol % NoCI 

FIGURE 35. Temperature-composition phase diagram for NaCl-KBr. 

V.f. R .. dichev, Zh. Oh"hch. Khim., 5, 1.55 (1933). 

Melt Preparation and Purification 

Refer to the following systems for the methods of J\1elt 
preparation used by Markov and Prisyazhnyii (CdCI2-ZnBr2); 
Bloom, Molloy, Knaggs and Welch (KCl.NaBr); Sternberg and 
Terzi (AgCI-KBr). 

TABLE 234. Electrical conductance studies: NaCl-KBr 

Investigations critically fe-examined 

Ref. KBr Temp. range Comments mol 'Yo (T) 

14a 
50,100 894-1123 Capillary cells of silica glass or 

! B.T.H. #37 glass; Pt electrodes; 
freq. range: 100-10,000 H .. , 
calibration: IN KCI solutions. 

19,34 O.l()() (g) 1073,1123 Quartz U.shaped capil1ary cell; 
Pt electrodes; calibration: 
H2 SO 4 solutions. 

Deviations from previous NSRDS recommendations [1, p. 14) 

Ref. KBr 
mol 0/. Min. departure Max. departure 

-
]4 100 - -0.671. (1020 K) -2.91. (1140 K) 

fr aBloom et al. [141 found no change in resistance over the 
~;~ency range studied and estimated their overall accuracy to be 
50· ... "i ~ue to a possible printing error in the published value for 

Ino °0 KBr, however, their data are not reported here. 

TABLE 235. NaCI-KBr: Specific conductance (ohm-I cm-I ). 

Mol 0/0 
1073K 1123K 

KBr 

0 3.55 3.70 
10 3.22 3.37 
20 2.97 3.08 
30 2.72 2.84 
40 2.51 2.62 
50 2.36 2.47 
60 2.20 2.31 
70 2.08 2.18 
80 1.96 2.06 
90 1.86 1.97 

100 1.76 1.85 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (classical 
ae technique) fI91. . 

TABLE 236. Density studies: NaCl·KBr 

Investigations critically re-examined 

Ref. 
KBr Temp. range 

Comments 
mol 0/0 (T) 

14a,b 0,50,100 894·1123 Pt·lO% Rh sinker and suspen-
sion wire. 

46b 0.100 (g) 

! 
1073 Quartz sphere weighted with Mo 

or W; calibration: water. 

Deviations from previous NSRDS recommendation [1, pp. 4, 14) 

i KBr 
Ref. 

mol 0/0 
Min. departure Max. departure 

14 100 0.710/0 (1020 K) 1.10/. (1200 K) 
14 0 0.00/0 (1080 K) -0.10/0 (1120 K) 

aRder to the syatcm KCI·NaBr for a hrief diacuaaion of thc cxperi­
mental techniques of Bloom et al. (14). 

b As in the system KCl.NaBr, both of the above studies are re­
commended. The agreement between them is good (about 0.5% 
at 50 mol % KBr and ~I070 K). 
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TABLE 237. Na<...1.KBr: Density (g cm -3) 

T l Mol percent KBr 

-1----.---
100 50 

900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
]040 
1050 
1060 
1070 

Mol 0/0 
KBr 

o 
50 

100 

2.132 
2.124 
2.116 
2.100 
2.100 
2.092 

1.994 
1.987 
1.980 
J.973 
1.965 
1.958 
1.951 
1.944-
1.936 
1.929 
1.922 
1.915 
1.908 
1.900 
1.893 
1.836 
1.879 
1.871 

Temperature-dependent equations 
p=a - bT 

a 

2.146 
2.645 
2.942 

0 

1.526 
1.520 

5.85 
7.23 
7.94 

These values are bascd on the work of Bloom, Knaggs, Molloy and 
Welch (Archimedean method) £I4l. For the results of a study over a 
wider concentration range, see the next table. 

J. Phvs. Chern. Ref. Data, Vol. 8, No.1. 1979 

TABLE 238. NaCl-KRr: Density (g em -3) 

----. 
Mol percent 

1073 K 
KRr 

0 1.56 
10 1.63 
20 1.70 
30 1.76 
4(} un 
50 1.86 
60 1.92 
70 1.96 
80 2.00 
90 2.03 

100 2.06 

These values have been interpolated to three significant figures 
from the graphical presentation of Markov and Prisyazhnyii (Archi­
medean mcthod) [46 J. For the results of a study over a wider 
temperature range, see the previous table. 

TABLE 239. Surface tension studies: NaCI-KBr 

.======== =======-' 

Ref. 

78 

32 

Investigations critically re-examined 
-. 

KBf Temp. range 
mol 0/0 (1') 

-
0-100 (g) 1093 

0-100 929-1227 

--

Comments 

Pt capillary (maximum 
pressLire method); argo 

bubble 
n gas; 
er; 
n/cm. 

dibutylphthalate manomet 
estimated accuracy: ±1 dy 

Pt bob; calibration: molten 
ibility KNOg ; reported reproduc 

in measurements: ±Io/c. 

Deviations from previous NSRDS recommendations [2, pp. 57, 63] 
-~ --

Ref. KBt 
Min. departure Max. departure 

mol 0/0 

32 100 2.74')'0 (1l7:J K) 2.97')'0 (1025 K) 
32 0 0.03% (1125 K) -1.72% (1225 K) 



T 
! 100 70 
: 

930 
940 
950 99.0 
960 98.3 
970 97.6 
990 96.9 
990 96.3 

1000 95.6 
1010 94.9 
1020 94.2 
1030 90.3 93.6 
1040 89.6 92.9 
1050 88.8 

I 
92.2 , 

1060 99.1 

I 

91.5 
1070 87.3 90.8 
1080 86.6 90.2 
1090 

I. 
85.8 89.5 

noo S5.1 8S.8 
1100 84.3 88.1 
1120 83.6 87.5 
1130 82.8 86.8 
1140 92.1 86.1 
1150 81.3 85.4 
1160 80.5 84.7 
1170 79.8 84.1 
1180 
1190 
1200 
1210 
1220 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 240. NaCI-KBr: Surface tension (dyn em -1) 

: 

Mol percent KBr 

50 40 

108.1 
103.7 107.3 
103.0 106.7 
102.3 106.0 
101.6 105.3 
100.9 104.6 
100.2 103.9 

99.5 103.2 
98.8 102.5 
98.1 101.8 
97.4 101.1 
96.7 100.4 
96.0 99.7 
95.3 99.0 
94.6 98.3 
93.9 97.7 
93.2 97.0 
92.5 96.3 
91.8 95.6 
91.1 94.9 
90.4 94.2 
89.7 93.:; 

92.8 

Temperature-dependent equations 
r=a-bT 

Mol % KBrl a 

o 
20 
30 
40 
50 
70 

100 

211.5 
176.8 
172.1 
172.5 
169.2 
163.5 
167.9 

30 

107.1 
106.5 
105.8 
105.1 
104.5 
103.9 
103.2 
102.5 
101.9 
101.3 
100.6 

99.9 
99.3 
98.7 
96.0 
97.3 
96.7 
94.0 
95.4 
94.7 
94.1 
93.4 
92.0 

b 

0.0900 
0.0658 
0.0650 
0.0693 
6.0697 
O.067!1 
0.0753 

225 

20 0 

110.3 
109.7 
109.0 
108.4 
107.7 
107.1 
106.4 
105.7 
105.1 113.4 
104.4 112.5 
103.8 111.6 
103.1 110.7 
102.4 109.8 
101.8 108.9 
101.1 108.0 
100.5 107.1 

99.8 106.2 
99.1 105.3 
98.5 i04.4 
97.8 103.5 
97.2 102.6 

101.7 

These values are based on the work of Sternberg and Tem (pin detachment method) {321. The results are estimated to be accurate to within 
1% {80]. 
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800 
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o 
NoBr 

NaCI-NaBr 
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Mol "10 NoCI 

100 
NoCI 

FIGURE 36. Temperature.composition phase diagram for NaCl.NaBr. 

M. Amadori, Atti della Reale Accad. dei Lincei, (5), 21, I, 467 
(1912). 

Melt Preparatiun illld PurificCltiull 

For Zuca's [27] method of melt purification, refer to the 
system CsCI·CsBr. Holm and Berge [60,88] used Baker Ana­
lyzed NaCI and NaBr dried at 400-500 °c under moderate 

vacuum and then fused in an atmosphere of purified nitro­
gen. Bertozzi [81 J used chemically pure dried salts (surface 
tension measurements). 

Ref. 

27 

55 

Ref. 

27 
55 
55 
55 
55 
55 
27 
55 

TABLE 241. Electrical conductance studies: NaCI-NaBr 

Investigations critically re.examined 

NaBr Temp. range 
Comments 

mol % (T) 

0·100 1038·1228 Silica U-~hal'",tl c31'illillY "",11, 
Pt electrodcs; freq. range: 1000. 
7000 Hz; calibration: O.IM and 
!.OM KCI solutions; reported 
j.1l",ci~iull. 0.1%. 

0-100 n06-1166 Freq. range: 800 Hz. 

De.j"UuJl~ innu NSnOS recommendation" (1, pp. 4,14 
and this volume] 

NaBr 
Min. departure I Max. departure 

mol')\. 

100 -1.0% (1050 K) I -7.1% (1220 K) 
100 -4.70/0(1106 K) -7.5% (1166 K) 

SO - 0.30/. (1126 K) 1.30/. (1106 K) 

1 

60 0.0% (1l66 K) -0.9% (1106 K) 

I 
40 0.0% (1l26 K) 0.90/0 (1166 K) 

I 20 0.3% (1l66 K) -0.90/0 (1106 K) 
I 0 -0.030/0 (1090 K) _lfl% (1200 K) 

i 0 -1.1% (1106 K) -1.6% (1166 K) 
J 

T .ABLE 242. NaCl-NaBr: Specific conductance (ohm -1 cm -1) 

Mol percent NaBr 
T 

I 100 80 60 50 40 20 0 

1050 2.946 3.095 3.098 i 
1060 2.963 3.ll5 3.119 3.238 I 

1070 2.981 I 3.135 3.139 3.259 
I 

1080 2.998 3.063 I· 3.156 3.160 3.280 3.434 I 

1090 3.015 3.082 i 3.176 3.180 3.302 3.459 
r 

3.626 
llOO 3.033 3.101 3.196 3.200 3.323 3.481 3.652 
1110 3.050 3.120 I 3.216 3.221 3.344 3.503 3.677 
1120 3.067 3.138 I 3.236 3.241 3.366 3.526 3.701 
ll30 3.085 3.157 3.256 3.262 3.387 3.548 3.725 
1140 3.102 3.175 3.276 3.282 3.408 3.569 3.748 
ll50 3.119 3.193 3.296 3.303 3.429 3.591 3.771 
ll60 3.137 3.211 3.317 3.323 3.451 3.612 3.794 
1170 3.154 3.228 3.337 3.344 3.472 3.634 3.816 
1180 3.172 3.246 3.357 3.364 3.493 3.655 3.838 
1190 3.189 3.263 3.377 3.385 3.514 3.676 3.860 
1200 3.206 3.280 3.397 3.405 3.536 3.696 3.880 
1210 3.224 3.426 3.557 
1220 3.241 
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NaBr 
mol 0/0 

0 
20 
40 
50 
60 
80 

100 

PROPERTIES OF MIXED IIALIDE MELTS 

TABLE 242. NaCl·NaBr: Specific conductance (ohm- 1 cm- I )-Continued 

a 

-1.0299 I 

-0.0709 
0.9843 
0.9483 
0.9832 

-Q.0329 
1.1218 

Temperature-dependent equations 
K=a+bT+cT2 

&.10 3 c·106 

6.0544 -1.6353 
4.2153 -0.8965 
2.1261 0 
2.0474 I 0 
2.0115 

I 
0 

3.8178 -0.8807 
1.7371 0 

Standard 
error of 
estimate 

0.03% 
0.08% 
0.16% 
0.17% 
0.13% 
0.05% 
0.18% 

These values are based 011 the work of Zucaand Ionescu.Vasu (classical ac technique) [21]. 

Ref. 

27a 

29 

60 

Ref. 

27 
60 
27 

TABLE 243. Density studies: NaCl-NaBr 

Investigations critically re-examined 

NaBr Temp. range 
Comments 

mol ~~ (T) 

0-100 1028-1223 Pt bob; calibration: water. 

0·100 (g) 1073 Pt sphere and suspension wire; 
calibration: water. 

50 1058-1125 Pt.100/e Rh. sinker; calibration: 
water. 

Deviations from NSRDS recommendations 
[1, pp. 4,14 and this volumeJ 

NaBr i 

mol % 
Min. departure I Max. departure 

i 

100 2.1 % (1050 K) 2.20/, (1220 K) 
50 0.00% (1058 K) -0.36% (1125 K) 
0 3.0% (1120 K) .35% (HIIO K) 

227 

Temp. range 
(T) 

1080.2-1223.2 
1073.2-1223.2 
1056.2-1228.2 
1043.2-1223.2 
1038.2.1223.2 
1080.2-1223.2 
1043.2.1223.2 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 



228 

T -

100 80 

1030 
1040 
1050 2.317 2.185 
1060 2.309 2.177 
1070 2.300 2.170 
1000 2.292 2.162 
1090 2.284 2.154 
noo 2.276 2.146 
1110 2.267 2.139 
1120 2.259 2.131 
H30 2.251 2.123 
1140 2.243 2.115 
1150 2.235 2.107 
1160 2.226 2.100 
1170 2.218 2.092 
1180 2.210 2.084 
1190 2.202 2.076 
1200 2.194 2.069 
1210 2.185 
1220 2.177 

------ ------------
Mol % 
NaBr 

o 
20 
40 
50 
60 
80 

100 

JANZ, TOMKINS, AND ALLEN 

TABLE 244. NaCI.NaBr: Density (g em -3) 

I 

Mol percent NaBr 
-- -------

60 50 40 

1.98.5 
1.978 

2.044 1.971 1.897 
2.037 1.965 1.891 
2.030 1.958 1.884 
2.023 1.952 1.877 
2.016 1.945 1.871 
2.009 1.938 1.864 
2.002 1.932 1.858 
1.994 1.925 1.851 
1.987 1.919 1.844 
1.980 1.912 1.838 
1.973 1.905 1.831 
1.966 1.899 1.824 
1.959 1.892 1.81B 
1.952 1.885 1.B11 
1.945 1.879 1.805 
1.938 1.872 1.798 

1.866 1.791 

Temperature.dependent equations 
p =a -bT 

a 

2.1390 
2.3875 
2.5924 
2.6657 
2.78% 
3.0010 
3.1799 

0.5444 
0.6189 
0.6620 
0.6612 
0.7100 
0.7770 
0.8220 

20 0 

1.725 
1.719 
1.713 1.546 
1.707 1.540 
1.701 1.535 
1.694 1.529 
1.688 1.524 
1.682 1.518 
1.676 1.513 
1.670 1.503 
1.663 1.502 
1.657 1.497 
1.651 1.491 
1.615 1.4.86 

These values arc based on the work of Zuca and Ionescu-Vasu (Archimedean method) [21]. The data were reported in equation form with an 
estimated precision of 0.1%. 

Ref. 

55 

T AUF. 245. Viscosity studies: NaCl·NaBr 

Ill."o;ljgaLiuu~ clilically ,-"·,, ... amill"t.l 

NaBr 
mol 0/0 

0·100 

Temp. range 
(T) 

1083·1143 

Deviations from previoul> NSRDS recommendations [I, pp. 4, 14] 

I 

,-,-

Ref. NaBr 
Min. departure Max. departure 

mol 0/0 
I -

55 

I 

100 1l.7'){, (1003 K) 17.010 (1143 K) 
55 0 2.80/0 (1113 K) -6.30/0 (1083 K) 
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TABLE 246. NaCl-NaBr: Viscosity (cp) 

Mol percent NaBr 
T 

I 100 80 60 40 20 0 

1083.2 1.338 1.218 1.190 I 1.553 1.388 1.327 
1113.2 1.286 1.126 1.148 I 1.419 1.250 1.290 
1143.2 1.238 L088 1.065 

I 
1.373 1.153 1.160 

These values are those obtained experimentally by Matsumura, MizUno and Nishihara (oscillating disc technique) {55]. 

Ref. 

81 
88 
81 

TABLE 247. Surface tension studies: NaCl-NaBr 

Investigatjons critically re-examined 

Deviations from NSRDS recommendations 
[2, pp. 57, 62 and this volume] 

NaBr 
mol % 

100 
50 
o 

Min. departure 

0.1% (1073 K) 
-2.230/. (1073 K) 

3.4% (1083 K) 

Max. departure 

0.8DI. (1133 K) 

3.60/0 (1183 K) 

TABLE 248. NaCI-NaBr: Surface tension (dyn em -1) 

T 

1030 
1040 
1050 
1060 
1070 
1080 
1090 ' 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 

Mol 0/0 
NaBr 

o 
50 

100 

Mol percent NaBr 

100 50 

110.8 
102.5 110.1 
101.8 109.4 
lOLl lOS.7 
100.4 107.9 

99.7 107.2 
99.0 106.5 
98.3 105.8 I. 

97.6 105.1 
96.9 104.3 
96.2 103.6 

102.9 
102.2 
101.5 
100.7 

Temperature-dependent equations 
'Y=a-bT 

a 

197.3 
185.0 
175.3 

0 

116.7 
115.9 
115.2 
114.4 
113.7 
113.0 
112.2 
111.S 
110.7 
110.0 

7.4 
7.2 
7.0 

These values are based on the work of Bertozzi (Wilhelmy slide 
plate method) [811. The data were reported in equation form and no 
error estimate was given. 

Melt Preparation and Purification 

Thc method used hy PrisYdzhnyii dnd hia coworkers for 
melt preparation is described under the system CdC12 -ZnBr2' 

Ref. 

TAIlLE 249. Electrical conductance studies: PbClz -CdBr 2 

Investigations critically re-examined 

Cd"'. I mol 0/0 

0-100 

Temp. range 
(T) 

873 

Deviations from previous NSRDS recommendations {I, pp. 13, 17] 

Ref. 

69 
69 

CdBr2 

mol % 

o 
100 

Departure 

2.770/0 (873 K) 
0.660/0 (873 K) . 

TABLE 250. PbCl2 -CdBr2: Equivalent conductance 
(ohm- l cm2 equiv-') 

Mol % 
873K 

CdBr2 

0 57.09 
20 56.20 
30 55.50 
40 54.80 
50 53.60 
60 52.00 
70 49.70 
80 46.80 

100 38.15 

These values are those ohtained experimentally by Voronin, 
Prisyazhnyii and Baranov (classical ac technique) [691. No density 
data has been published by these authors for the. mixtures. However 
if, for the pure salts, the densities are taken to be given by the equa­
tions recommended in [1], the specific conductances may be calcu­
lated from the above data as PbCI 2 , K = 1.972; CdBr2 , K ,;, 1.132. 
These correspond, respectively, to 2.280/. and 0.67"10 deviation from 
the NSRDS recommended data bases at 873 K. 
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TABLE 251. Viscosity studies: !,bCl~·CdBr2 

-- -. _ .. --:-================--" --- --
Investigation~ critically fe.examined 

CdBr2 

-'r-
Ref. Temp. range 

Comments 
mol % (T) 

59 20·50 (g) 733.793 Calibration: molten KNOa . 

T AllT;F! 252. Pbr.:J 2 ·CdBr2: Viscosity (cp) 

Mol 0/0 
CdBr2 

o 
10 
20 
ao 
40 
50 
60 
70 
80 
90 

100 

733K 

4.73-
4.49 
4.30 
4.24 
4.27 
4.36 
4.50 
4.70 

793K 

3.80 
3.70 
3.60 
3.18 
3.34 
3.21 
3.23 

These values have been interpolated to three significant figures 
from the graphical presentation of ll'yasov and Barsegov (capillary 
technique) [59]. 

PbCI
2 

-KBr 

40 

'G 
~ 200~--~~~~~------------------------~ 

200 

o 
PbBr2 

40 60 

Mol % PbCI 

80 

496 

100 
PbCI2 

:FWURE 37. Temperature-cornposition phase diagram for PbCh·KBr. 

A.K. Bostandzhiyan, U. ll'yasov and A.G. Bergman, Russ. J. InQrg. 
Chern., 4,9 (1959). 

Melt Preparation and Purification 

Reference [48] contains no information 011 melt prepara· 
tion. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

Mol 0/0 
KBr 

o 
10 
20 
30 
40 

TABLE 253. Viscosity ShIUio:S; PbCI 2 ·KO, 

Investigations critically re.examined 

TABLE 254. PbCJz-KBr: Viscosity (cp) 

703 K 

3.7 2.8 
3.4 2.6 

2.6 

2.7 
2.5 
2.3 
2~ 1 
2.1 

. The~e values have been interpolated to two significant figures 
from the graphical presentation of Barsegov and n 'yasov (capillary 
technique) r48]. 

PbCI2 ·PbBr 2 

6501r-----~----~----~----~-----, 

0' 
o 
(j) 
'­
::J -o 
'-
<l> 
0-
E 
<l> 
f-

600 

550 

500 500 

450 

400 

350~----~----------~------~--~ 

o 
PbCl z 

20 40 60 

Mol % KBr 

FIGURE 38. Temperature-composition 
PbClz·PbBr2' 

phase 

80 100 
KBr 

diagrams for 

1. K. Monkerneyer, Neues Jakrb. f. Min. Beilageband, 22, 1-47 
(1906). 
2.1..1. Pavomkii, Ann. Scctcur Anal. Phy~. chirn. 1",,1. chim. sen. 
(U.s.S.R.), 13,231 (11)40). 
3. I. Delgery, Compt. Rend., 222, 386 (1946). 
4. G. Calingart, F.W. Lamb ~nd F. Meyer, J. Am Chern. Soc., 71, 
3709 (1949). 
5.1.1. Il'yasov, L.V. Rozhkovskaya and A.G. Bergman, Zhur. Neorg. 
Khim., 2, 2174 (1957), (Vol. II, No.8 pg. 1M3 (1957) English 
Trans). 
6. W.O. Robertson (Yale Univ.), U.S.A.E.C. Rpt. At (3().1 )-2723 
(2 vols.) (1966) NTIS, Springfield, Va. 
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Melt Preparation and Purification TABLE 255. Electrical conductance studies: PbCl.·PbBr2 

Heymann et al. [12, 15] used analytical reagent grade 
salts. The mixtures were analyzed for lead content hy preci. 
pitation as the sulfate. 

Investigations critically re-examined 

Ref. PbBr, Temp. range: 
Comments 

Protsenko and Shatskaya [36] prepared lead halides hy 
reacting the. nitrate with the appropriate hydrogen halide. 
The salts were dried under vacuum (five torr) at 160°C. The 
melting points were determined as a criterion of purity. 

8 
i 

I 

! 

mol 0/0 

0-100 

(T) 

773 CeO material: silica and quartz 
U-tubes; Pt electrodes; calibra· 
tion: IN KC} solutions. 

T 
100.0 

700 0.779 
710 0.813 
720 0.847 
730 0.881 
740 0.914 
750 0.948 
760 0.982 
770 1.015 
780 1.049 
790 1.083 
800 1.116 
810 1.150 
820 1.18~ 

15
a 0-100 698-823 Cell material: B.T.H.-C14 glass 

ceO; Pt electrodes; freq. range: 
",,3000 Hz, calibration: IN KCI 
solUtion. 

36 0-100 (g) 648-773 Modified Biltz glass cell; cali. 
bration: molten KNOa . 

42 Data from [8]. 

Deviations from previous NSRDS recommendations [1, pp. 13, 18J 

Ref. PbBf. Min. departure Max. departure 
mol % 

8 100 2.70/0 (773 K) 
15 100 -1.6% (723 K) 2.9% (773 K) 

8 0 1.3% (773 K) 
15 0 

i 
-0.24% (923 K) -0.42% (873 K) 

~he values in reference [IS] were taken from smoothed curves 
drawn through the experimental points. Deviations were never greater 
than 0.5%. 

TABLE 256. PbCh·PbBrz: Electrical conductance (ohm -1 em -1) 

Mol %PbBr2 

0.0 
19.0 
38.5 
60.2 
79.7 

100.0 

Mol percent PhBr. 

79.7 60.2 38.5 

0.824 0.868 
0.863 0.911 
0.902 0.954 
0.941 0.996 1.053 
0.978 1.038 1.099 
1.015 1.079 1.145 
1.051 1.119 1.189 
1.086 1.159 1.233 
1.120 1.198 1.276 
1.154 1.237 U18 
1.186 1.275 1.359 
1.218 1.312 1.399 
1.249 1.349 1.439 

; 

Temperature-dependent equations 
"=a + bT + CT1 

a b·l0' c·l06 

[-6,7261] [15.4969J [-6.4000] 
-5.4615 12.8768 -5.2876 
-4.6120 10.8545 -4.2386 
-3.6434 8.5262 -2.9735 
-3.9230 9.5403 -3.9420 
-1.5789 3.3691 0 

19.0 0.0 

1.222 
1.271 
1.319 
1.365 [L468j 
1.411 [1.522] 
1.456 [1.576] 
1.500 [1.627] 
1.542 [1.678] 

! 
Standard 
error of 

! estimate 

I 
0.00/. 

! 

i 
0.16% 
0.15% 
0.070/. 
0.19% 
1.21% 

These values are based on the work of Harrap and Heymann (classical ac technique) [I5]. Values in hrackets were generated from fewer 
than five data points. 
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T 

690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
660 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 

I 

Ref. 

JANZ, TOMKINS, AND ALLEN 

TABLE 257. Density studies: PbCl2 ·PbBr z 

Investigations critically re-examined 

PbBrz 
mol % 

0-100 

Temp. range 
(T) 

683-983 

Comments 

Cell material: B.T.H.-C14 glass 
tube with pear-shaped B.T.H.­
C14 stopper; calibration: 

aBoardman, Dorman and Heymann [12] applied corrections for 
the shape of the meniscus, buoyancy of air and expansion of the silica 
glass dilatometer. The authors reported a maximum error in their 
cesultll of :1:0.10/0. The data for the pure salts, PbC12 and PbBrz, were 
critically evaluated and given as the recommended values in "Molten 
Salts, Volume 1" NSRDS-NBS-15) [1]. 

100 

5.502 
5.485 
5.469 
5.452 
5.436 

.41 5 9 
5.403 
5.386 
5.370 
5.353 

TABLE 258. PbCl2 -PbBr2: Density (g cm -3) 

I 

84.6 

5.577 
5.560 
5.543 
.'5.526 
5.509 
5.492 
5.475 
5.458 
5.441 
5.423 
5.406 
5.389 
5.372 
5.355 
5.338 
5.321 
5.304 
5.287 
5.270 

Mol percent PbBrz 

50.3 

5.302 
5.286 
5.271 
5.255 
5.240 
5.224 
5.209 
5.193 
5.178 

2 516 
5.147 
5.131 
5.116 
5.100 
5.085 
5.069 
5.054 
5.038 

Temperature-dependent equations 
p =a -bT 

Mol 0/. PbBrz a 

0 6.112 
19.7 6.255 
50.3 6.449 
84.6 6.767 

100 6.789 

! 

1.50 
1.52 
1.55 
1.71 
1.65 

19.7 

5.085 
5.070 
5.055 
5.039 
5.024 
5.009 
4. 4 99 
4.979 
4.963 
4.946 
4.933 
4.918 
4.903 

i 

0 

4.927 
4.912 
4.897 
4.882 
4.867 
4.852 
4.837 
4.822 
4.807 
4.792 
4.777 
4.762 
4.747 
4.732 
4.717 
4.702 
4.687 
4.672 

These values are based on the work of Boardman, Dorman and Heymann (dilatometric method) [12]. The following equation, with con­
centration, C. in mole percent PbClz and temperature in K, has been derived from the preceding data: p a + b T + cC + dCrz , where a = 6.80858, 
b·103 = -1.66565, c·l03 = -5.79669. d·10' 0 = 4.61250, with a maximum departure of 0.31% at 789.2 K and 100 mol 0/. PbCl 2 , and a standard 
error of estimate of 0.15%. This equation may be used to calculate the density of PbClz ·PbBr 2 melts at any composition in the temperature 
range 683-983 K. 
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T 

700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 

MollJi> 
PbBrz 

a 

0.0 
23.1 [195.5828] 
56.4 166.2536 
75.3 

100.0 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 259. Viscosity studies: PbCl2 .PbBr2 

Ref. I 
PbBrz Temp. range 

Comments 
mol % (T) I 

i 

15
a ! 

0·100 698-823 B.T.H.-C14 glass viscometer; 
calibration: molten KNOa • 

17 23.1, 783 As for [15] and see also [11]. 
56.4, 
75.3 

Deviations from previous NSRDS recommendations [I, p.16] 

Ref. 
PbBr2 Min. departure Max. departure 
mol 0/0 

15 100 -0.520/0(698 K) -3.6%(748 K) 

~he viscosity data for pure PbCl2 in reference [15] were criti· 
cally evaluated and given as the recommended values in "Molten Salts, 
Volume 1" (NSRDS.NBS.15) [1]. 

100.0 

5.57 
5.25 
4.95 
4.68 
4.43 
4.20 
3.99 
3.79 
3.61 
3.44 
3.29 
3.14 
3.00 

b·l0 l 

[-5.9507] 
-4.5631 

Mol percent PbBrz 

75.3 5b.4 

6.15 6.66 
5.76 6.18 
5.40 5.74 
5.07 5.34 
4.76 4.97 
4.47 4.64 
4.22 4.33 
3.98 4.oi 
3.76 3.83 
3.57 3.63 
3.40 3.46 
3.25 3.31 
3.12 3.20 

Temperature-dependent equations 
f/ =a +bT +cf2 +dT' 

f/ = A • exp (EIRT) 

c·l04 d·IO? 

[6.1488) [-2.1335] 
3.9726 -1.0156 

23.1 

[5.14) 
[4.83) 
[4.54] 
[4.27] 
[4.03] 
[3.81J 
[3.61] 
[3.43] 

A·I02 

7.066 

5.754 
8.165 

233 

0.0 

4.40 
4.18 
3.97 
3.78 
3.60 

E 
Standard 

(cal mol-I) error of 
estimate 

6403 0.17% 
0.000/0 
1.540/0 

6493 0.94% 
5873 0.82DA> 

These values are based on the work of Harrap and Heymann (capillary method) [I5J. Values given in square brackets were generated from 
fewer than fiv", dahl point~. 
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PbCI2 -ZnBr 2 

Melt Preparation and Purification 

Prisyazhnyii's method of melt preparation is descrihed 
under the system CdCl2 -ZnBr2' 

Ref. 

61 

TABLE 261. Electrical conductance studies: PbClz-ZnBrz 

Investigations critically re-examined 

ZnBr2 
mol 0/0 

0-100 

Temp. range 
(T) 

873 

Deviations from previous NSRDS recommendations [1, pp. 13,17] 

Ref. 

61 
61 

ZnBr2 

mol 0/0 

o 
100 

Departure 

2.730/0 (S73 K) 
-4.69%(873 K) 

TABLE 262. PbCl2-ZnBr2: Equivalent conductance 
(ohm- l cm2 equiv-1) 

Mol % 
S73K 

ZnBrz 

0 57.09 
20 4S.90 
30 44.37 
40 39.52 
50 34.07 
60 2S.70 
70 22.91 
SO 17.35 

100 7.51 

These values are those obtained experimentally by Prisyazhnyii 
and Voronin (classical ac technique) [61]. No density data has heen 
published by these authors, for the mixtures. However, if for the pure 
salts, the densities are taken to be given by the e.quations recom­
mended' in [I], the specific conductances may be calculated from the 
above data as PbClz, K 1.972; ZnBr2' K '" 0.218 ohm - I em - 1. 
These correspond, respectively, to 2.2S% and 0.00/0 deviation from the 
NSRDS recommended data bases at 873 K. 

RbCI-AgBr 

Melt Preparation and Purification 

The method of Brooks and Paul for melt preparation is 
described under the system CsCI-AgBr. The rubidium bro­
mide was Cerac/Pure, 99.9%. 

J. Phys. Chem. Ref. Data. Vol. 8, No.1, 1979 

TABLE 263. Density studies: RbCI-AgBr 

Investigations critically re-examined 

Ref. 
AgBr Temp. range 

Comments 
mol % (T) 

67,70 50,100 717·1074 Pt bob, Pt suspension wire; 
calibration: water. 

Comparisons with previous NSRDS recommendations [I, p.16) 

AgBr 
Ref. 

mol % 
Min. departure Max. departure 

67,70 100 0.00%(930 K) 0.06% (720 K) 

TABLE 264. RbCl-AgBr: Density (g em -3) 

T 

720 
740 
760 
7S0 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 
1060 

Mol 0/0 
AgBr 

50 
100 

Mol percent AgBr 

50 

3.529 
3.507 
3.485 
3.462 
3.440 
3.418 
3.396 
3.374 
3.352 
3.330 
3.30S 
3.286 
3.264. 

Temperature dependent equations 
pz::.a - bT 

<J b.103 

4.4345 1.1046 
6.321 1.050 

100 

5.565 
5.544 
5.523 
5.502 
5.481 
5,460 

Standard 
deviation 

0.0003 

These values are based on the work of Brooks and Paul (Archi­
medean method) [67,70]. 

RbCI-KBr 

Melt Preparation and Purification 

The method used by Markov and Prisyazhnyii for melt 
preparation and purification is given under the system 
CdClrZnBrz. That of Sternberg and Terzi is given under 
the system AgCI-KBr. 
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TABLE 265. Electrical conductance studies: RbCI.KBr 

Tnvp.stie:ation. r.riti".lIy re..,Yaminen 

Ref. 
KBr Temp. range Comments 

mol 0/0 (T) 

20,34 0·100 (g) 1043, Quartz U-shaped capillary cell; 
1073, Pt electrodes; calibration: 
1123 Hz SO 4 solutions. 

TAHLJ> 266. RbCl·KBr: Specific conductance (ohm-1 cm- I
) 

Mol 0/0 
KBr 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

1043 K 

1.64 
1.63 
1.63 
1.62 
1.62 
1.63 
1.64 
1.65 
1.67 
1.69 
1.70 

1073 K 

1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.71 
1.72 
1.74 
1.75 
1.78 

I 

1123 K 

1.80 
1.80 
1.80 
1.80 
1.79 
1.80 
1.80 
1.81 
1.83 
1.85 
1.87 

These values have been interpolated to three Significant figures 
from the graphical presentation of Markov and Prisyazhnyii (classical 
ac technique) [20J. 

TABLE 267. Density studies: RbCI·KBr 

Investigations critically re·examined 

Ref. 
KBr Temp. range 

Comments 
mol % (T) 

34,46 O.loo@ 1073 Quartz sphere weighted with 
mo)yWellwll or tWlgsten; caU· 
bration: water. 

TABLE 268. RbCI.KBr: Density (g cm -3) 

20 2.17 
30 2.16 
40 2.15 
50 2.14 
60 2.13 
70 2.12 
80 2.10 
90 2.08 

100 2.07 

These values have been interpolated to three significant figures 
from the grapiti"a} jJre"entalioll of Markov and Prlsyazhnyll (Archi­
medean method) [46]. 

TABLE 269. Surface tension studies: RbCI.KBr 

investigations critically re-examined 

Ref. KBr Temp. range 
Comments 

mol % (T) 

32 0-100 1018·1289 Pt bob; calibration: molten 
KN0 3 , reported reproducibil. 
ity:±l%. 

Deviations from previous NSRDS recommendations [2, pp. 58, 63] 

Ref. KBr I Min. departure Max. departure 
mol % 

32 100 2.74% (1l75 K) 2.97% (1025 K) 
32 0 0.02% (1l20 K) -1.030/0(1035 K) 
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T 

.r 
100 85 

1020 I 

1030 90.3 89.1 
1040 89.6 88.3 
1050 88.8 87.6 
1060 88.1 86.9 
1070 87.3 86.2 
1080 86.6 85.5 
1090 85.8 84.8 
1100 85.1 84.1 
1110 84.3 83.4 
1126 83.6 82.7 
1130 82.8 82.0 
114.0 82.1 sn.a 
1150 81.3 80.5 
1160 80.5 79.8 
1170 79.8 79.1 
1180 78.4 
1190 77.7 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 

JANZ, TOMKINS, AND ALLEN 

TABLE 270. RbCl·KBr: Surface tension (dyn cm;"l) 

70 

86.9 
86.3 
85.6 
84.9 
84.2 
83.5 
82.8' 
82.1 
81.5 
RlI.8 
86.1 
79.4 
78.7 
78..0 
77.3 
76.7 
75.9 
7!l.3 
74.6 

Molo/a 
KBr 

o 
15 
23 
30 
40 
50 
60 
70 
85 

100 

: 

I 

Mol percent KBr 

60 50 40 30 

B~.5 

88.9 88.9 
88.3 8tU 88.1 
87.6 I 87.5 87.3 
86.9 86.9 96.9 86.6 
86.2 86.1 86.2 85.8 
85.5 85.4 85.5 85.1 
84.9 84.7 84.8 84.3 
84.2 84.0 84.0 83.6 
83.5 83.3 83.3 i 82.8 
82.8 82.6 82.6 82.1 
82.1 81.9 81.9 81.3 
81.4 81.3 91.2 90.6 
80.7 80.6 80.5 79.8 
80.1 79.9 79.7 79.1 
79.4 79.2 79.0 78.3 
78.7 78.5 78.3 77.6 
78.0 77.8 77.6 76.8 
77.3 

i 
77.1 76.9 76.1 

76.6 76.4 76.2 75.3 
760 7!l.7 7!'i!l 74:; 
75.3 75.1 73.8 
74.6 74.4 
73.9 
73.2 

I 72.5 

I 
71.9 

Temperature.depenil"nt "(11I2tinns 

'Y =0 - bT 

o 

171.3 
163.0 
169.6 
166.3 
162.7 
159.8 
1!l9!l 
159.2 
162.2 
167.9 

b 

0.0749 
0.0709 
0.0771 
0.0752 
0.0715 
0.0689 
0.0693 
0.0688 
0.0710 
0.0753 

I 
! 23 15 0 
I 

90.2 90.0 94.1 
89.4 ' 89.3 93.4 
88.6 88.5 I 92.7 
87.9 97.8 9l.9 
87.1 87.1 91.1 
86.3 86.4 90.4 
85.6 85.7 89.7 
84.8 85.0 88.9 
84.0 84.3 88.2 
83.2 83.6 87.4 
82.5 82.9 86.7 

I 81.7 82.2 S5.9 
80.9 81.5 85.2 
80.2 80.7 84.4 
79.4 80.0 83.7 
78.6 79.3 82.9 
77.9 78.6 82.2 
77.1 77.9 

77.2 
76.!l 

i 

These values are based on the work of Sternberg and Terzi (pin detachment method) [32]. The accuracy is estimated to he within 1% [80j. 
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RbCI·RbBr TABLE 271. Electrical conductance studies: RbCI-RbBr 

Melt Preparation and Purification Investigations eriticaUy te·examined 

Zuca and Olteanu [38] used Merck p. a. reagents. Their 
procedure for drying the salts is given under the system 
CsCI-CsHr. 

. Ref. 

38 

RbBr 
mol % 

0-100 

Temp. range 
(T) 

963-1193 

-"" 

Comments 

Silica U-~h"p.,d c"pill"ry cell; 
Pt electrodes; freq. range: 1000· 
7000 Hz; calibration: O.IM and 
l.OM KCI solutions. 

Deviations from previous NSRDS recommendations (1, pp: 6, 151 _ .. 
Ref. 

RbBr 
Min. departure Max. departure mol % 

38 100 -0.80% (1000 K) -4.0% (1120 K) 
38 0 0.11 % (1060 K) -3.00fo (1l90 K) 

TABLE 272. RhCI-RbBl'l Specific e~nduetmee (ohm -1 em -1) 

"' ._-
Mol percent RbBr 

T -
100 75 50 25 0 

980 1.160 1.229 1.300 1.390 
990 1.178 1.248 1.320 1.413 

1000 1.195 1.266 1.340 1:436 
1010 1.212 1.284 1.360 1.458 
1020 1.229 1.302 1.380 1.480 

I 

1.602 
1030 1.246 1.319 1.399 1.502 1.624 
1040 1.262 1.337 1.418 1.523 1.646 
1050 1.278 1.354 1.437 1.544 1.668 
1060 1.294 p71 1.4S6 1.565 

I 
1.690 

1070 1.310 i.387 1.474 1.585 1.711 
1080 1.326 1.404 1.493 i.60S 

I 

1.733 
1090 1.341 1.420 1.0511 1.625 1.753 
1100 1.356 1.436 1.529 1.644 1.774 
1110 i.371 1.452 1.546 1.663 1.794 
1120 1.306 :j..467 1.563 1.602 1.014 
n30 1.401 1.482 

I 
1.700 1.834 

1140 1.415 1.497 1.853 
1150 1.872 
1160 1.091 
1170 1.909 
1180 1.927 
1190 1.945 

Temperature-dependent equations 
K=o+bT+cT~ 

RbBr 
Standard 

Temp. range 
mol% 

0 b·103 c·lO~ error of 
(T) 

estimate 

0 -2.2599 5.2957 --1.4815 0.02"/. 1013.21193.2 
25 -2.5349. 5.6852 -1.7146 0.070/0 973.2·1183.2 
50 -1.8305 4.3415 -1.1708 0.03% 873.2-1178.2 
75 -1.7212 4.1565 -1.1696 0.03% 973.2·1173.2 

100 -1.6004 3JJ6S2 ~1.0729 O.02o/c 963.2-1153.2 

These values are based on the work of Zuca and Olteanu (eIassical ac technique) [38]. 
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T 
100 

960 
970 
980 2.688 
990 2.678 

1000 2.667 
1010 2.656 
1020 2.645 
Hl30 2.635 
1040 2.624 
1050 ! 2.613 
1060 i 2.603 
1070 2.592 
1080 2.581 
1090 2.571 
1100 2.560 
1110 2.549 
1120 2.538 
1130 2.528 
1140 2.517 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 

JANZ, TOMKINS, AND ALLEN 

TABLE 273. Density studies: RbCl·RbBr 

Investigations critically re-examined 

Deviations from previous NSRDS recommendations (1, pp. 6,15] 

I 
RbBr 

Ref. i mol 0/<> 
Min. departure Max. departure 

38 100 0.10/. (1100, 0.040/0 (1060 K) 
1140 K) 

38 0 O.O"fi, (1100 K) 0.140/0 (1l40 K) 

TABLE 274. nhCl·nhDr; Denoity (g em -3) 

Mol percent RbBr 

75 
; 

50 25 

2.610 
2.600 
2,589 2.4'll 2.37J 
2.579 2.461 2.364 
2.569 2.452 2.355 
2.559 2.442 2.346 
2.549 2.433 2.336 
2.539 2.423 2.327 
2.529 2.414 2.318 
2.518 2.404 2.309 
2.508 2.395 2.300 
2.498 2.385 2.291 
2.488 2.376 2.282 
2.478 2.366 2.272 
2.468 2.357 2.263 
2.458 2.348 2.254 
2.448 2.338 2.245 
2.437 2.236 
:.!.4:.!7 

Temperature-dependent equatIOns 
p=o - bT 

Mol "/0 
b.104 

RbBr a 

0 3.0663 8.5140 
25 3.2688 9.1410 
50 3.3996 9.4780 
75 3.5833 10.1410 

100 3.1873 10.7040 

These values are based on the work of Zuca and Olteanu (Archi­
medean method) [38]. The following equation, with concentration 
in mole percent RbCl and temperature in K, has

2
been derved from 

the preceding data: p = a + bT + eTC + dTC + eCT , where a 
= 3.71650, b .103 -1.04980, C .106 -9.03576, d .109 

= -2.71993, e.l09 = 5.04623, with a maximum departure of 0.42% 
at 973.2 K and 50 mol % RbCl, and a standard error of estimate of 
0.17"/0. This equation may be used to calculate the density of RbCl· 
RbBr melts at a composition in the temperature range 958·1233 K. 
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0 

2.218 
2.209 
2.201 
2.192 
2.184 
2.175 
2.]67 
2.158 
2.1.50 
2.141 
2.133 
2.124 
2.116 
2.107 
2.099 
2.090 
2.082 
2.073 
2.065 
2.056 
2.048 
2.039 
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TABLE 275. Surface tension studies: RbCl-RbBr 

Ref. 

81 

Investigations critically re-examined 

RbBr 
mol 0/0 

0,50,100 

Temp. range 
(T) 

993-1173 

Deviations from previous NSRDS recommendations [2, p. 58) 

Ref. 
RbBr 

Min. departure Max. departure 
mol 0/0 

81 
i 

0 -0.580/0 (1133 K) -1.90/0 (1033 K) 

Reference [81] is the NSRDS reference data base for the surfa~e 
tension of pure molten RbBr. 

TABLE 276. RbCl-RbBr: Surface tension (dyn em -1) 

T 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1110 
1120 
1130 
1140 
1150 
11(10 
1170 

Mol 0/0 
RbBr 

o 
50 

100 

Mol % RbBr 

100 50 
--

85.7 90.4 
85.0 ·89.7 
84.2 88.9 
83.5 88.2 
82.8 87.5 
82.1 86.7 
81.4 86.0 
80.6 85.2 
79.9 84.5 
79.2 84.5 
78.5 83.0 

Ol.tj 

80.8 
80.1 
79.3 
70.6 
77.8 

Temperature-dependent equations 
. 'Y=a-bT 

a 

169.5 
164.4 
157.7 

0 

94.8 
94.0 
93.3 
92.6 
91.8 
91.1 
90.3 
89.6 
89.6 
88.1 
06.6 
85.9 

7.4 
7.4 
7.2 

These values are based on the work of Bertozzi (Wilhelmy slide 
plate method) [811. The reproducibility was estimated as 10.50/0. 

TICI-TIBr 

Melt Preparation and Purification 

The thallous chloride and thallous bromide used hy 
Buckle and Tsaoussoglou [72] were prepared from metal of 
99.9% purity (Johnson.Matthey). The mixtures were pre­
pared by mixing weighed amounts of the dried powered salts 
in l'I "ilir.l1 tP'"t tllne lind melting TInder l'Illhydrnm Ilitrn~p.n or 

argon. 
I,isitskii, Tret'yakova and Fomichev [90] purified these 

compounds by zone refining. The main impurities were 
found to be Ph, In, Sn <1.10'-4 weight percent. 

TABLE 277. Density studies: TICl-TlBr 

Investigations critically re.examined 

Ref. 
TIBr Temp. range 

Comments 
mol % (T) 

72·a 0-100 736-923 Indium pycnometer~ ealihra. 
tion: triply distilled mercury. 

90b 0-100 (g) 698-1213 I Pycnometer filled by distilla-
tion. 

Deviations from prcvious NSRDS recommendations [1, pp. 12, 18) 

Ref. 
TIBr Min. departure Max. departure 

mol 0/0 

72 100 0.00% (7136 K) -003% (R49 K) 
90 100 -0.280/0 (1125 K) -0.930/0 (745 K) 
72 0 0.040/0 (849 K) 0.13% (786 K) 
90 0 -0.340/0 (720 K) -0.52% (1160 K) 

aBuckle and Tsaoussoglou (72) estimated the maximum deviation 
to be about 1.50/0. 

bLisitskil, Tretyakova and Fomichev reported data for the 26.5 
mol percent TIBr mixture as p = 6.563 - 2.2 x 10- 3 t - 3.6 X 10-' t' 

2.0 x 10- 1 °t3 • where t is the temperature in degrees Celsius. with 
an rms deviation of 0.0080. Data for pure TICI and TIBr were also 
reported in polynomial form. See also TIBr-TIl (90]. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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TABLE 278. TIO·TIBr: Density (g cm-3
) 

-, . .,., _. 
TlBr 786K TlBr 

849K 
TlBr 923K 

Mol % Mol % Molo/c 

0.0 5.485 0.0 5.800 0.0 5.228 
21.0 5.560 20.7 5.445 34.0 5.320 
25.7 5.570 25.0 5.451 39.0 5.349 
34.0 5.614 33.7 ·5.484 47.1 5.377 
39.1 5.638 34.5 5.487 

j 
52.0 5.395 

43.8 5.614 35.5 5.492 58.8 , 5:420 
47.7 !i.688 45.4 5.537 70.7 5.463 
56.6 5.727 46.6 5.536· 79.6 5.553 
()4.2 5.758 55.6 5.577 81.3 5.548 
69.5 5.781 57.4. 5~591 100.0 5.658 
77.5 5.819 60.0 5.602 
79.0 5.823 61.6 5.616 
82.4 5.841 69.3 5.647 

100.0 5.923 73.2 5.665 
83.2 5.718 

100.0 5.800 
-

The values in this table are based on the molar volume data of Buckle and Tsaoussoglou (pycnometric method) [72J. 

TABLE 279. Viscosity studies: TlO·TIl:Ir 

Investigations critically re-examined 

I 

Ref. TIBr Temp. range 
Comments 

mol 0/0 ( T) 

90
a 0.100 (g) 733-1173 Quartz viscometer, filled by dis-

tillation. 

Deviations from previo ... NSRDS recommendations [5, p. 806, 6] 

Ref. 
TIBr 

Min. departure Max. departure 
mol % 

--

90 100 ... 2.18% (760 K) ~10.7% (990 K) 
90 0 L490/0 (863 K) 10.4% (1053 K) 

aOata for pure salts reported in equation form. 
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TABLE 280. TlO.TlBr: Viscosity (cp) 

Wt% Mol % 
733K 773K 873K 973K 1073K 

I 
1173 K 

TlBr TlBr : 
0 0 1.858 1.646 1.253 1.074 0.947 

10 8.7 1.88 1.67 1.27 1.09 0.96 0.86 
20 17.7 1.91 1.70 1.29 1.11 0.98 0.87 
50 26.9 1.93 1.72 1.31 1.12 0.99 0.88 
40 36.4 1.96 1.75 1.33 1.14 1.00 0.89 
50 46.2 1.99 1.77 1.37 1.15 1.01 0.90 
60 56.3 2.02 1.79 1.39 1.17 1.03 0.91 
70 66.7 2.05 1.82 1.41 1.19 1.04 0.92 
80 77.4 2.07 1.84 1.43 1.21 1.05 0.93 
90 88.5 2.10 1.87 1.43 1.23 1.06 0.94 

100 100 2.137 1.894 1.470 1.226 1.071 0.957 

Temperature.dependent equations 
1'/ A. exp (EIRT) 

Mol % 
A E Tell}p. range 

TIBr cal/mol (T) 

0 0.180 3400 713-863 
0 0.280 2600 863.1153 

100 0.207 3400 733-873 
100 0.288 2800 873.1193 

These values are based on the work of Lisitskii, Tret'yakova, and Fomichev (capillary method) [90]. The values in italics were obtained by 
evaluating the temperature.dependent equations. The remainder were obtained by interpolating the graphical presentation. 

Melt Preparation and Purification 

The method used hy Prisyazhnyii et ai. for mclt prepara­
tion is described under the system CdClz-ZnBrz. 

Ref. 

TABLE 281. Electrical conductance studies: zrio2 ·CdBr 2 

Investigations critically re·examined 

CdBr, 
mol 0/0 

0.100 

Temp. range 
(T) 

873 

Deviations from previous NS.RDS recommendations [I, pp. 10,17] 

Ref. 

69 
69 

mol 

o 
100 

Departure 

-0.980/0 (873 K) 
-0.660/0 (873 K) 

aSee footnote on the following table. Reference [69] reported 
equivalent conduetnnee. The departures given in this table were cal­
culated by comparing the reported values to the recommended 
equivalent conductance values of reference [1]. 

TA.BLE 282. ZnCl2.CdBr2: Sp .. .-ifie ennduehn"f> (nhm -I "m -1) 

Mol 0/0 
873K 

CdBr2 

0 [0.2375] 
20 0.3967 
30 0.4853 
40 0.5840 
50 0.6692 
60 0.7842 
70 0.8807 
00 0.9684 

100 1.1297 

These values are .based on the work of Voronin, Prisyazhnyii 
and Baronov (classical ac technique) [69]. These authors reported 
equivalent conductance. Conversion to specific conductance was 
made using the density data of Markov and Prisyazhnyii [30], except 
for the value in square brackets, which was converted using the 
derulity data recommended in [1). 
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T 
100 90 

-. 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 3.915 
850 3.906 
860 3.897 
870 4.038 3.888 
880 4.029 3.879 
890 4.020 3.870 
900 4.010 3.861 
910 4.001 3.852 
920 3.992 3.843 
930 3.983 3.835 
940 3.974 
950 3.965 

.. 

Ref. 

30
a 

JANZ, TUMKIN:;, AI'IIU ALL':;'" 

TABLJil 283. Density studies: ZnClz-CdBrz 

Investigations critically re-examined 
. -

CdBrz Temp. range 
Comments mol 0/0 (T) 

_ ... 

0-100 623-953 Quartz ball weighted w ith tung­
ter and sten; calibration: wa 

carbon tetrachloride. 
~ 

Deviations from previous NSRDS recommendations [1, pp. 11, 17] 
-

Ref. CdBr2 Min. departure Max. departure mol 0/0 

30 100 0.00% (900 K) 0.15% (940 K) 
30 0 O.OOfo (680 K) ...:0.240/0 (760 K) 

aMarkov and Prisyazhnyii [30] did not correct for the thermal 
expansion of the quartz float inasmuch as the errors involved were 
much less that the overall accuracy of the results (±0.2%). 

Mol percent CdRrz 

80 70 60 50 40 30 
.. -

3.016 
3.194 3.010 
3.187 3.003 
3.181 2.997 
3.174 2.990 

3.487 3.332 3.167 2.984 
3.637 3.480 3.325 3.161 2.977 

3.775 3.629 3.473 3.318 3.154 2.971 
3.766 3.622 3.465 3.311 3.147 2.964 
3.758 3.614 3.458 3.304 3.140 2.958 
3.749 3.606 3.451 3;297 3.134 2.951 
3.741 3.598 3.443 3.289 3.127 2.945 
3.733 3.590 3.436 3.282 3.120 2.939 
3.724 3.582 3.428 3.275 3.114 2.932 

3.268 3.107 2.926 
3.100 

0--
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20 10 0 

2.503 
2.498 
2.493 
2.488 
2.483 
2.478 
2.473 
2.468 
2.463 
2.456 
2.453 
2.448 

2.651 2.443 
2.646 2.438 

2.836 2.641 
2.830 2.635 
2.824 2.630 
2.818 2.625 
2.812 2.619 
2.806 2.614 
2.BOO 2.609 
2.795 2.604 
2.789 2.598 
2.783 2.593 
2.777 2.588 
2.771 2.582 
2.765 2.577 
2.759 

o~ __ -



.J'hese values are based on the work of Markov and Prisyazhnyii (Archimedean method) (30). The results were estimated to be accurate to 
±0.2% .. The following e~uation, with concentration, C, in mole percent ZnClz and temperature in K, has been derived from the preceding data: 
p = a + bC + cT3 + dC + eTC2 + ICT2

, where a = 4.27958, b.102 = -1.52851, c.] 010 = -3.73712, d.107 = -1.58966, e.10'S = -1.22211, 
1.109 = 1.88010 with Ii maximum departure of -0.330/0 at 623.2 K and 100 mol % ZnCh and a standard error of estimate of 0.10%. This 
equation may be used to calculate the density of ZnClz-CdBr2 mdts at any composition in the temperature range 623-953 K. 

Melt Preparation and Purification 

The method used by Prisyazhnyii and his associates for 
melt preparation is descrihed under the system CdClrZnBr2' 

TAnr..E 285. Electrical conductance studies: ZnCl1-PbBrz · 

Investigations critically re-examined 

Deviations from previous NSRDS recommendations [I, pp. 10, ]8J 

Ref. 

61 
61 

PbBrz 
mol % 

o 
100 

Departure 

-1.05% (873 K) 
-2.03% (873 K) 

TABLE 286. ZnCl2 -PbRr2: Equivalent conductance 

(ohm -1 em 2 equiv -1) 

Mol 0/0 673K 
PhRr2 

0 6.765 
20 18.98 
30 24.60 
40 29.87 
50 34.05 
60 38.03 
70 40.84 
80 43.15 

100 46.76 

These values are those obtained experimentally by PrisyazhnyU 
and Voronin (classical ac technique) [61). No density data was given 
by these authors. However, if for ZnCh, the density is taken to be 
that given by the equation recommended in [1], the specific conduc­
tance may be calculated from the above data as 0.237 ohm -1 em -1, 

a value which departs from that recommended in [1] by 1.74%. 
There is no recommended density data for PbBr2 in this temperature 
range. 
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5.5. Chloride-Iodide Systems TABLE 288. AgCI-AgI: Specific conductance (ohm -1 cm -1) 

0 
0 

<I> 
~ 

::l 
+-
c 
~ 

<I> 
a.. 
E 
<I> 
I-

AgCl-Agl 

600 

552 

500 AgCI- Agi 
452 

400 

30 

200 

100 

o----~~--~----~----~--~~ 
o 20 

AgI 
40 60 

Mol % Agel 

80 100 

AgGI 

FIGURE 39. Temperature-composition phase diagram tor AgQ-Agl. 

K. Monkemeyer, Neues Jahrb. Mineral., Geol., 22, 33 (1906). 

Melt Preparation and Purification 

Tuhandt and Lorenz [53] prepared AgI and AgCl hy 
reacting AgN03 with KI and Hel, respectively. The salts 
were dried nt 300 °e, the AsCI under an atmosphere of 
chlorine. 

TA.BL~ 237. EI"f'tril'1I1 f'onnlletanp.", .tlldie~: AgO-AId 

======================~.~~==== 
Investigations critically re-examined 

Ref. 
AgI Temp. range 

Comments 
mol % (T) 

-
53 10,58, 573-873 Porcelain cell; Pt electrodes; 

75,90 calibration: 1 N KCl solution a.t 

25°C. 
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T 

- ---

580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
700 
790 
800 
810 
820 
830 
840 
850 
860 
870 

AgI 
mol 0/0 

10 
58 
71i 

90 

Mol pereent AgI 
_._-- . 

90 75 58 

2.27 
2.31 
2.34 
2.37 
2.41 
2.44 
2.47 
2.50 
2.52 
2.55 
2.57 
2.60 
2.62 
2.64 
2.66 

2.35 2.68 
2.36 2.70 
2.38 2.72 
2.39 2.74 
2.41 2.75 
2.42 2.77 
2.43 2.78 
2.44 2.79 
2.46 2.80 
2.47 2.91 

[2.43] 2.48 2.82 
[2.44] 2.49 2.83 
[2.45J 2.50 2.84 
[2.46] 2.51, 2.M 
[2.48] 2.52 2.85 

Temperature-dependent :quations 
II: a + bT +cT 

-... -. 

a bxl03 I cx106 

-0.693 7.791 -2.988 
-1.634 9.912 -5.475 

0.213 4.383 -1.994 
11.432) [l.200J 0 

I 10 
. --_._-

3.40 
3.44-
3.47 
3.50 
3.53 
3.57 

3.60 
3.63 
3.66 
3.69 
3.71 
3.74 
3.77 
3.M 
3.82 

Standard 
of errQr 
estimate 

.. -
0.130/0 
0.25% 
0.00090/0 
0.00000/0 

These values are based on the work of Tubandt and Lorenz (classi­
"al a~ te~hnique) [53]. Values in brackets were e:enerated from fewer 
than five data points. 
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C) 
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phase diagram for 

Melt Preparation and Purification 

Bloom et al. [14] prepared cadmium salts by direct 
reaction of the highly purified elements. Electroanalytic 
and volumetric· analyses showed the product to he better 
than 99.98% pure. See also CdCI~ -CdBr2' 

TABLE 289. Electrical conductance studies: CdCl,.CdI, 

Investigations critically re·examined 

1 CdI2 Temp. range Ref. 
mol 0/0 (T) 

Comments 

14 0,25,50, 640·973 Silica or B.T.H. #37 glass capi!· 
75,100 lary cell; Pt electrodes; freq. 

range: 100-10,000 Hz; calibra· 
tion: IN KCI solutions. 

Deviations from pre,vious N8RDS recommendations (1, pp. 1l,221 

Ref. 

14 
14 

CdI, 
mol 0/0 

100 
o 

Min. departure 

0.350/0 (840 K) 
-0.10% (920 K) 

I Max. departure 

3.60/0 (680K) 
0.79%(IOOOK) 

R. Nacken, Neues Jahrb. Mineral, Geol., Palaeontol., 26, 301 (1907). 

TABLE 290. CdCh·Cdl2 : Specific conductance (ohm-1 em -1) 

Mol percent CdI, 
T 

i ! 100 75.0 50.0 25.0 ,0 

650 i 0.309 
I 
1 

665 0.335 i 

680 0.232 0.363 
695 0.257 0.392 0.584 
710 0.283 0.422 0.619 
725 0.310 0.452 0.655 
740 0.339 0.484 0.691 
755 0.370 0.516 0.727 
770 0.401 0.549 0.764 
785 0.434 0.583 0.802 1.089 
801' 0.4W 0.617 0.839 1.129 
815 0.504 0.652 0.877 

I 
1.169 

830 0.541 

I 

0.688 0.915 1.2()8 
845 0.580 0.724 0.954 1.248 
860 0.619 0.761 0.992 1.287 1.910 
875 0.660 0.798 1.031 1.326 1.952 
89(1 0.702 0.836 1.070 1.365 1.994 
905 0.745 0.874 1.109 1.403 2.036 
920 , 0.789 0.912 1.148 1.442 2.071 

935 0.834 0.951 1.187 1.480 2.118 
950 0.880 0.991 1.227 1.518 2.157 
965 0.927 1.030 1.266 1.556 2.197 
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T 

650 
660 
670 
680 
690 
70Q 
710 
720 
730 
710 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
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TABLE 290. CdCl. -Cd!. : Specific conduct:,""", (ohm-· em-I )_Continu<,d 

cdi2 
mol 0/0 

o 
25.0 
50.0 
75.0 

100 

Temperature-dependent equations 
/( .4. exp (-E/RT) 

A 

6.92 
7.36 
9.28 

12.4 
2.'\.3 

2200 
2980 
3820 
4770 
6340 

These values are based on the work of Bloom, Knaggs, Molloy and 
Welch (classical ac technique) [141. The temperature range given by 
HIp. :mthl\r~ is "from approximately ten degrees .. bove the liquidus 
to 700 °c (973 K)". The ovcrall accuracy was estimated as ±o.5%. 

TABLE 291. Density studies: CdCll-CdIl 

Investigations critically re-examined 

Ref. 
.I 

CdI2 Temp. range 
Comments 

mol % (T) 

143
. 0-100 640·973 See KCI-NaBr. 

56 0.100(u) 913 Pt sphere (float). 

aReference [14] is the NSRDS reference data base for the density 
of pure molten CdCl2 and of pure molten CdI2 • 

TABLE 292. CdCh .Cdh: Density (g em -3) 

Mol percent Cdh 

100 75.0 50.0 25.0 

4.239 
4.228 

4.385 4.218 
4.373 4.207 
4.362 4.197 
1·.351 4.186 3.991 
4.340 4.175 3.982 
4.329 4.i65 3.973 
4.318 4.154 3.965 
4.306 4.144 3·956 
4.295 4.133 3.947 
4.284 4.122 3.938 
4.273 4.112 3.929 
4.262 4.10i 3.921 3.746 
4.251 4.091 3.912 3.738 
4.239 4.080 3.903 3.729 
4.228 4.069 3.894- 3.720 
4.217 4.059 3.885 3.712 
4.206 4.048 3.877 3.703 
4.195 4.038 ! 3.868 3.694 
4.184 4.027 3.859 3.685 
4.172 4.016 3.85Q 3.677 
4.i61 

I 

4.006 3.841 3.668 
4.150 3.995' 3.833 3.659 
4.139 3.985 3.824 3.651 
4.120 3.974 3.815 3.642 
4.117 3.963 3.806 3.633 
4.105 3.953 3.797 3.625 
4.094 3.942 3.789 3.616 
4.083 3.932 3.780 3.607 
4.072 3.921 3.771 3.598 
4.061 3.910 3.762 3.590 
4.050 3.900 3.753 3.581 
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I 

3.370 
3.362 
3.354 
3.346 
3:.338 
3.,330 
3.322 
3.314 
3.306 
3.298 
3.290 
3.282 
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TABLE. 292. CdCI2 ·CdI2 : Density (g cm- 3 )-Continued 

CdI2 

Mol 0/0 

0.0 
25.0 
50.0 
75.0 

100.0 

Temperature-dependent equations 
p=:a-bT 

a 

4.058 
4.425 
4.607 
4.928 
5.133 

b·l04 

8.0 
8.70 
8.80 

10.60 
11.17 

These values are based on the work of Bloom, Knaggs, Molloy 
and Welch (Archimedean method) [14]. The temperature range is 
from approximately ten degrees above the liquidus to 973 K. The 
accuracy is estimat~d to be ±0.1%. 

The following equation, with concentration, C, in mole percent 
CdCl. and temperature in K. has been deriVl~d from thp. pfp.r.p.iling 
data: p =: a + bT + cC + 4C2 + eC3 + fTC + gCT~ , where a = 5.15125, 
b·103 -1.~3701, c·102 -1.33473, d.l05 = 5.40955, 6-107 

'" 

-5.97772, /.106 = 9.67135, g·109 = -3.26930, with a maximum 
departure of ...0.40% at 772.0 K and 75 f\lol % CdCl2 and a standard 
error of estimate of 0.24%. This equation may he used to calc~ate 
the density of CdCl2 ·CdI2 melt in the temperature range given 
above. 

TABLE 293. Viscosity studies: CdCl 2 ·CdI2 

Investigations critically re.examined 

Temp. range 

u 
o 

CsCI-Csl 

CsCI- Csl 

650 

247 

48 . 0.100 (g) 
I 

683.793 ......... 

Q) .... 
::J 

0l­
e .... 

600 

TABLE 294. CdClz·Cdh: Viscosity (cp) 

Muir. 

I 683K i 723K 763K 793K 
CdCIz i 

I 

0 ; 9.3 ! 6.7 5.2 4.2 
10 8.3 I 6.1 5.1 4.2 
20 8.1 6.1 5.2 4.2 
30 7.9 5.9 5.1 4.2 
40 8.0 6.1 5.1 4.2 
50 7.9 6.0 5.2 4.2 

These values have been interpolated to two significant figures 
from the graphical presentation of Barsegov and llyasov (capillary 
technique) [48J . 

~ 550 

~ 
I-

500 502 

450~~--~~--~~--~~--~~~ 
o 

csr 
20 40 60 

Mol % CsCI 

80 100 
CsCI 

FIGURE 41. Temperature·composition phase diagram for CsCI-CsI. 

1.1. ll'yasov and A.C. Bergman, Zhur. Neorg. Khim., 9, [6] 768 
(1964). 

Melt Preparation and Purification 

Zuca's method of melt preparation and purification is 
descrihed under the system CsCI-CsBr. B.D.H. reagent-grade 
cesium halides were used [38]. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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R~f. 

38 

83,85, 
91 

Ref. 

38 
91 
91 
91 
91 
38 
91 
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TABLE 295. Electrical conductance studies: CsCI-CsI 

I 

Investigations critically re-examined 

CsI Temp. range 
mol % (T) Comments 

0-100 933.1148 I Silica U.shaped capillary cell; 
Pt electrodes; freq. range: 1000 
to 7000 Hz; calibration: O.lM 
and 1.0M KCI solutions. 

0-100 923·1073 Pt electrodes; freq.: 50,000 Hz. 

Deviations from NSRDS recommendations 
[1, pp. 6,20 and this volume} 

CsI 
Min. departure Max. departure 

mol % 

100 2.3% (940 K) -8.8% (1060 K) 
100 -0.54% (935 K) -11.38% (1070 K) 

75 1.66% (940 K) 2.010/0 (1015 K) 
50 0.00% (1020 K) -0.14% (970 K) 
25 -0.22% (1045 K) -0.39% (970 K) 

0 0.080/0 (970 K) -6.30/0 (1080 K) 
0 0.060/0 (960 K) -5.49% (1070 K) 

TABLE 296. Csel-CsI: Specific conductance (ohm-1 cm-1
) 

T 
100 

940 0.746 
950 0.759 
960 0.771 
970 0.784 
980 0.796 
990 0.808 

1000 0.H20 
1010 0.832 
1020 0.843 
1030 0.855 
1040 0.866 
1050 0.877 
1060 0.888 
1070 0.899 
1080 
1090 
HOO 
H10 

CsI I 
mol 0/0 a 

0 -2.0036 
25 -1.6435 
50 

I 

-1.4771 
75 -1.2937 

100 -1.1976 

i 

Mol percent CsI 

75 50 

0.793 
0.808 
0.822 
0.836 0.937 
0.850 1).953 
0.964 0.968 
0.878 0.983 
0.891 0.998 
0.904 1.013 
0.918 1.028 
0.931 1.043 
0.943 1.057 
0.956 1.071 
0.969 ·1.085 
0.981 1.099 
0.993 1.112 
1.005 1.125 
1.017 

Temperature-dependent equations 
,,:= a + bT + cT2 

b.l03 c.l06 

4.5422 -1.2096 
3.7543 -0.9877 
3.4061 -0.9455 
2.9874 -0.8160 
2.8516 -0.8339 

These values are based on the work of Zuca and Olteanu (classical ac technique) [38} . 
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25 

1.069 
1.087 
1.105 

\ 1.123 
: 1.141 

1.158 
1.176 
1.193 
1.2~0 
1.226 
1.243 
1.259 
1.275 
1.291 

Standard 
error of 
estimate 

0.03% 
0.02"/0 
0.03% 

I 

0.030/0 I 

I 0.03% 

0 

1.220 
I 1.242 

1.264 
1.286 
1.308 
1.329 
1.350 
1.371 
1.392 
1.412 
1.432 
1.452 
1.472 
1.491 

Temp. range 
(T) 

943.2·1148.2 
933.2·1103.2 
948.2-1108.2 
933.2-1113.2 
943.2.1148.2 



T 

940 
950 

\ 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1030 
1090 
llOO 
IHO 
H2O 
1130 

Ref. 

38 

74,85, 
91 

Ref. 

38 
85 
85 
85 
85 
38 
85 

100 

3.141 
3.128 
3.115 
3.103 
3.090 
3.078 
3.065 
3.053 
3.040 
3.027 
3.015 
3.002 
2.990 
2.977 

i 
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I 
I 

I 

TABLE 297. Density studies: CsCl-CsI 

Investigations critically re-examined 

CsI Temp. range 
Comments 

mol % (T) 

0-100 933-1133 Pt bob; calibration: water. 

0-100 923-1073 Pt spbere; calibration: molten 
KN0 3 • 

Deviations from NSRDS recommendations 
[1, pp. 6, 20, and this volume I 

CsI 
Min. departure Max. departure 

mol % 

100 0.470/. (1080 K) 0.770/. (940 K) 
100 0.49% (1070 K) 0.94% (930 K) 
75 -0.11°/.(1070 K) -0.110/. (940 K) 
50 -0.30"/. (970 K) -0.32% (1070 K) 
25 

I 
-0.040/. (1070 K) -0.90% (970 K) 

0 0.300/. (1080 K) 0.360/. (950 K) 
\ 0 

I 
0.40"/. (940 K) 

I 
0.53% (1070K) 

TABLE 298. CsCl-CsI: Density (g em -3) 

Mol percent CsI 

75 50 25 

3.073 
3.061 
3.049 
3.036 ~.960 2.855 
3.024 2.948 2.844 
3.012 2.936 2.832 
3.000 2.924 2.820 
2.987 2.913 2.8U9 
2.975 2.901 2.797 
2.963 2.889 2.785 
2.950 2.877 

1 
2.774 

2.938 2.865 2.762 
2.926 2.854 2.750 
2.914 2.842 2.739 
2.901 2.830 2.727 
2.869 2.818 2.715 
2.877 2.806 2.704 
2.864 2.794 2.692 
2.852 2.783 2.680 

2.668 

Temperature-dependent equations 
p a bT 

Mol 0/. 
bolO

3 

CsI a 

0 3.7987 1.0849 
25 3.9872 1.1670 
50 4.1068 1.1823 
75 4.2279 1.2283 

100 4.3345 1.2568 

These values are based on the work of Zuca and Olteanu (Archi· 
medean metbod) 138]. The data were reported in equation form with no 
error estimate. The following equation, with concentration, C, in mole 
percent esC! and temperature in K, has been derived from the preced­
ing data: p = a + bT + cC + dC2 + eCT2

, where a = 4.34318, b .103 

= -1.26695, c.103 
= -3.42565, d.106 = -9.63920, e.10 10 

= 7.60146, with a maximum departure of -0.220/. at 1123.3 K and 
50 mol 0/. CsCl and a standard error of estimate of 0.130/ •. This equa­
tion may be used to calculate the density of CsCl-CsI melts at any 
composition in the temperature range 933-1133 K. 
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0 

2.779 
2.768 
2.757 
2.746 
2.735 
2.725 
2.714 
:.1.703 
2.692 
2.681 
2.670 
2.660 
2.649 
2.638 
2.627 
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Ref. 

65 

Ref. 

65 
65 

TABLE 299. Viscosity studies: CsCI-CsI 

Investigations critically re-examined 

CsI 
mol % 

0-100 

Temp. rangc 
(T) 

See footnote a. 

Deviations from previous NSRDS fp.r.omml'ndations 
[1,p.20;5,p.885] 

CsI 
mol % 

o 
100 

Departure 

-2.820/0 (1070 K) 
-11.30/0 (1070 K) 

aThe temperature range was not given. The isothenn at 1070 K 
(molar viscosity versus composition) was reported and the values in 
the following table were calculated from these data. 

TABLE 300. CsCI-CsI: Viscosity (ep) 

Mol % 1073K 
CsI 

0 1.034 
25 1.03? 
50 1.020 
75 1.01 3 

100 1.011 

These values lire based on the work of Smirnov, Kholhlov and 
Antonov (oscillating sphere method) [65] and the density data of 
'Stepanov and Shumov [74J. The data were reported in equation form 
with no error estimate. 

J. Phys. Chern. Ref. Data. Vol. 8, No. 1.1979 

TABLE 30l. CsCI-CsI: Molar Viscosity (erg s mor-!)a 

Mol'JI~ 

CsI 

0 
25 
50 
75 

100 

Temperature-dependent equations 
log 'tiM :.:: A + BIT 

-A 

1.1743 
1.0934 
1.0351 
0.9726 
0.9142 

B 

1065 
lOIS 
987 
950 
918 

Equations as reported by Smirnov, Khokhlov and AntonQv [651 
(see footnote, table 299); of limited value since temperature limits 
of applicability and standard deviation were 1I0t reported. 

aMolar viscosity is defined by '1.Mp-1 ) where M:.:: Xl M. + X 2 M 2 , 

and P, Xl' X" are the density and mol fraction composition of the 
molten mixture, with the units of 1) in poise. 

TABLE 302. Surface tension studies: CsCI-CsI 

Investigations critically re-examined 

Deviations from previous NSRDS recommendations [2, p. 64J 

Ref. 
Cd 

Min. departure Max. departure 
mol 0/0 

74 100 0.93% (950 K) 2.100/0 (1073 K) 
_._- -
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TABLE 303. CsCI-CsI: Surface tension(dyn em-I) 

Mol percent C~I 

T 
100 88 75 63 50 37 25 12 

930 73.2 74.7 76Jl ! 7117 SO.S 93.3 S5.6 1l1\.3 

940 72.6 .74.1 76.2 I 78.1 80.2 82.6 84.9 87.5 
950 72.0 73.5 75.6 I 77.5 79.5 81.9 84.2 86.8 
960 71.5 73.0 75.0 76.8 78.8 81.2 83.5 86.0 
970 70.<) 72.4 74.3 76_2 71\'2 RO.!'> R2_R R5_3 
980 70.3 71.9 73.7 75.6 77.5 79.8 82.0 84.5 
990 69.8 71.3 73.1 74.9 76.9 -79.1 81.3 83.7 

1000 69.2 70.7 72.5 74.3 76.2 78.4 80.6 83.0 
1010 68.6 70.1 71.9 73.7 75.5 77.7 79.9 82.2 
1020 68.7 69.5 

I 
71.3 73.0 74.9 77.0 79.2 81.5 

1030 67.5 69.0 70.6 72.4 74.2 76.3 78.4 80.7 
1040 66.9 68.4 I 70.0 71.7 73.6 75.6 77.7 80.0 
1050 66.4 67.8 I 69.4 71.1 72.9 74.9 77.0 

I 
79.2 

1060 65.8 67.2 1 68.8 70.5 72.2 74.2 76.3 78.5 
1070 65.2 66.7 I 68.2 69.8 71.6 I 73.5 75.6 77.7 

I I 

Temperature.dependent equations 
p a-bT 

Mol % b.lOl 
Csl 

a 

12 158.2 7.52 
25 152.6 7.20 
37 147.8 6.94 
50 142.2 6.60 
63 138.0 6.37 
75 134.4 6.19 
88 128.3 5.76 

100 125.9 5.67 

These values are based on the work of Stepanov and Smirnov (maximum bubble pressure method) [74J. The precision was estimated to be 
±0.1 dny cm-!. The following equation, with concentration, C, in mole percent CsI and temperature in K, has been derived from the above data: 
'Y '" a + bT + eTC + dTC'!. + eCf1', where a := 161.70416, b.lO z 

:= -7.63280, e.104 
:= -5.75318, d.10 7

:= 4.11532, e.IO' = 3.71699, with a 
maximum departure of 0.34% at 1073 K and 100 mol % Csl, and a standard error of estimate of 0.052. This equation may be used to calcu1ate 
the surface tension of CsCl.CsI melts at any composition in the temperature range 923.1073 K. 

CsCl·KI 

Melt Preparation and Purification 

Prisyazhnyii and Bryzgailo [57] used chemically pure 
grade salts recrystallized from doubly-distilled water and 
fused under an inert gas atmosphere. 

Ref. 

57 

TABLE 304. Density studies: CsCl-KI 

Investigations critically re-examined 

KI Temp. range 
Comments 

mol % (T) 

0-100 (g) 1073 Quartz sphere filled with moly1-

! 
denwn or tungsten; calibration: 
water. 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 
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T ABUl 305. CsCl-KI: Density (g cm -3) 

Mol 0/< 
lO73K 

esCI 

0 2.32 
10 2.34 
20 2.36 
30 2.38 
40 2.40 
50 2.42 
60 2.46 
70 2.48 
80 2.52 
90 2.56 

100 2.62 

These values have been interpolated to three ~ignificant figures 
from ,the graphical presentation of Prisyazhnyii and Rryzgailo 
(Archimedcan method) (57]. 

TABLE 306. Electrical conductance studies: HgCl 2 -"gI2 

Investigations critically re-examined 

Ref. 
HgClz Temp. range ! 

Comments 
molo/. (T) 

25 0-100 473-573 Glass vessel; Pt electrodes: fre-
quency: 1000 Hz; calibration: 
molten K\"lO 3 • 

Deviations from previous NSRDS recommendations [1, pp. 11,22] 

Ref. HgCI2 
Min. departure Max. departure 

mol 0/0 

25 100 7.4% (550 K) 9.7%(570 K) 
25 0 7.50/0 (573 K) 

J. PhV5. Chern. Ref. Data. Vol. 8. Nn. 1 1~7~ 

III 

~ 150 
e 
III 
Q. 
E 
~ 

50 

:053 

20 40 60 

MOl % HQCIZ 

FIGURE 42. Temperature-composition phase 
HgCI2-HgIz· 

L. Loskna, Gazz. Chim. Ital. 56.301 (1926). 

80 

diagram 

Melt Preparation and Preparation 

100 
HgClz 

for 

The mercuric iodide used hy Bergman and Chavin {25] 
was prepared by reacting HgCl2 with potassium iodide. Both 
the mercuric iodide and the mercuric chloride were purified 
by !!IuhlimaliUII. The :salt.., welt; Illon,,) over ct)JlccntrateJ !luI· 

furic acid. 



T 
100 90 

480 
490 
500 
510 
520 
530 [0.0317J 
540 [0.0311] 
550 [0.03031 [0.0306] 
560 [0.029aJ (0.0300) 
570 [O.0263J (0.0294] 
573.2 

Mol % 
Hgh 

10 
20 
SO 
40 
50 
60 
70 
80 
90 

100 

PROPERTIES OF MIXED HALIDE MELTS 

TAllLE 307. HgCl2-HgI2: Specific conductance (ohm -I cm -1) 

Mol pereent HgI2 

80 70 60 50 40 

0.0229 0.0160 0.0091 0.0050 
0.0227 0.0160 0.0093 0.0051 

0.0294 0.0224 0.0160 0.0094 0.0053 
0.0288 0.0222 0.0160 0.0095 0.0054 
0.0283 0.0220 0.0160 0.0097 0.0056 
0.0277 0.0217 0.0160 0.0098 0.0057 
0.0271 0.0215 0.0160 0.0100 0.0058 
0.0265 0.0213 0.0160 0.0101 0.0060 
0.0260 0.0210 0.0160 0.0102 0.0061 
0.0254 0.0200 0.0160 0.0104 0.0062 

Temperature-dependent equations 
,,- aT /)T T eT2 

a.102 b.l04 c.l07 

[ -1.2357] [ 0.2400] 0 
[-3.2309] [ 1.0571] [-0.800] 
-VS56i 0.5558 -0.3956 
-0.1516 0.1360 0 

0.2395 0.1400 0 
1.6000 -0.000003 0 
3.4457 -0.2400 0 
5.8206 -0.5760 0 

[ 1.3316) [ 1.1942) [-1.600) 
[ 8.5320] [-1.0000] 0 

30 

0.0023 
0.0025 
0.0026 
0.0028 
0.0029 
0.0030 
0.0032 
0.0033 

253 

20 10 Oa 

[0.0012) 
[0.0014] 
[0.0015) [0.0008) 

. [0.0018) [0.0011) 
[0.0020] [0.0013) 

0.0013 

Standard 
error of 
estimate 

0.000/. 
0.000/. 
0.55% 
0.5«1% 
0.280/. 
O.OOC/o 
0.00% 
0.94% 
0.00% 
0.00% 

aThe experimental value is given for pure HgQ 2' 

These values are based on the work of Bergman and Chavin ( classical ac technique) [25]. Values in square brackets were generated from fewer 
than five data points. 

KCI-Csi 

Melt Preparation and Purification 

See CsCI-KI. 

TABLE 308. Density studies: KCl-CsI 

Investigations critically re-examined 

Ref. 
CsI Temp. range 

Comments 
mol % (T) 

57 0-100 (g) 1073 Float: quartz sphere weighted 
with tungsten or molybdenum; 
calibration: water. 

TABLE 309. KQ-CsI: Density (g cm -3) 

Mol percent 
1073K 

CsI 

0 1.50 
10 1.74 
20 1.94 
30 2.12 
40 2.28 
50 2.42 
60 2.55 

These values have been interpolated to three significant figUres 
froni the graphical presentation of Prisyazhnyii and Bryzgailo 
(Archimedean method) [571. 
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800 

~ 700 
E 
~ .. 
Cl. 
E 
~ 

680 

o 

KCI-KI 

20 

KCI-Kf 

144 

600 

40 60 eo 100 
KI KCI 

Mol % KCI 

FIGURE 43. Temperature-composition phase diagram for KCI-KI. 

M. Amadori and G. Pampanini, Atti della Reale Accad. dei Lincei, 
(5),20, 11,572 (1911). 

Melt Preparation and Preparation 

Van Artsdalen and Yaffe [161 used analytical-grade 
reagents dried hy fusion under an atmosphere of hydrogen 
or argon gas. The melts were cooled, pulverized, and stored 
under a dry atmosphere. Mixtures were dried hy gradually 
raising the temperature from room temperature to slightly 
above the melting point (Pt-Rh crucible). Each mixture was 
tested for hydrolysis after each experiment. Composition 
wall determined by analysis for total chloride by precipita­

tion with silver nitrate. 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

Ref. 

16 

62 

TABLE 311. Electrical conductance studies; KCl:Kl 

Investigations critically re-examined 

KI 
mol % 

0-100 

eutectic 
(IZ) 

Temp. range 
(T) 

881-1198 

1174..1372 

Comments 

Qllartz dip-type capillary cell; 
Pt electrodes; freq. range: 2000-
20.000 Hz: calibration: 1 demal 
KC!. 

Reference (6) is the NSRDS data base for KC} and KI. 
Resistance measUrements in the frequency range 2000-20,000 Hz 

were found to vary less than 0.5%. Recalihration of the cell after each 
experiment showed changes of less than 0.3% (average 0.1"(0) in the 
cell constant. The conductance data were reported in temperature­
dependent equations of the form " = II + bT + eTA with standard 
deviations in the range 1 x 10- 3 ohm-I cm- 1 (at 93.% mol % KI) to 
3.0 x 10- 3 ohm -I (at 100 mol percent KI and at 100 mol percent 
KCI) {16J. 



T 

i 100 93.96 

890 
900 
910 
920 
930 
940 
950 
960 1.2622 
970 1.2904 1.3067 
980 1.3176 1.3314 
990 1.3439 1.3552 

1000 1.3692 1.3784 
1010 1.3935 1.4008 
1020 1.4168 1.4225 
1030 1.4391 1.4435 
1040 1.4604 1.4638 
1050 1.4808 1.4833 
l06p 1.5001 1.5{)21 
1070 1.5185 1.5201 
1080 1.5359 1.5374 
1090 1.5523 1.5540 
1100 1.~618 1.5699 
1110 1.5822 1.5850 
1120 1.5957 1.5994 
1130 1.6081 1.6131 
1140 1.6196 1.6261 
1150 1.6302 1.6383 
1160 1.6397 I 1.6498 
1170 I 1.6482 1.6606 
1160 I 1.6550 

I 
1190 I 

Mol %KI 

.. - _ .. 
0 

19.78 
38.88 
54.95 
75.33 
84.70 
93.96 

100 

t'HUI"'ERTIES OF MIXeD HALIDE MELTS 

TABLE 312. KCI-KI: Specific conductance (ohm -1 em -1) 

I 
I 
i 

Mol percent KI 

84.70 74.33 54.85 

1.2708 
1.2979 

1.2624 1.3246 
1.2881 1.3508 
1.3132 1.3766 
1.3377 1.4020 

1.3268 1.3618 1.4270 
1.3474 1.3852 1.4515 
1.3678 0.4082 0.4757 
1.3879 1.4306 1.4994 
1.4077 1.4524 1.5226 
1.4273 1.4737 1.5455 
1.4466 1.4945 1.5679 
1.4656 1.5148 1.5899 
1.4843 1.5344 1.6115 
1.5028 1.5536 1.6327 
1.5210 1.5722 I 1.6534 
1.5390 1.5903 \ 1.6737 
1.5566 1.6078 " 1.6936 
1.5741 1.6248 1.7130 
1.5912 1.6413 1.7320 
1.6081 1.6~12 1.1501 
1.6247 1.6725 1.7688 
1.6410 1.6874 1.7866 
1.6571 1.7017 1.8039 
1.6729 1.7154 1.8208 
1.6884 1.7286 1.8373 
1.7037 1.7413 1.8534 
1.7187 1.7534 1.8690 

Temperature-dependent equations 
Ie a+bT+cT2 

a b .103 . c • 106 

--,---

- 5.5231 11.7136 -4.1800 
- 7.0191 14.3482 

1 
-5.5783 

-11.1003 22.0457 -9.3179 
2.8414 6.5099 I .2.1231 

- 3.3338 7.5105 \ -2.7030 
- 1.8547 4.6219 -1.3400 
- 4.5474 9.5720 -3.6462 
.. 6.0292 12.311:lB -4.9204 

38.88 

1.2951 
1.3431 
1.3893 
1.4337 
1.4762 
1.5168 
1.5556 
1.4925 
1.6275 
1.6607 
1.6920 
1.7214 
1.7490 
1.7747 
1.7985 
1.8205 
1.8406 
1.8589 
1.8153 
1.8898 
1.9025 
1.9133 
1.9222 
1.9293 
1.9345 
1.9379 

Standard error 
of estimate 

_ . 

0.90/. 
0.16% 
4.42% 
0.14% 
0.17% 
0.19% 
0.040/0 
0.49% 

255 

19.78 0 

1.7183 
1.7508 
1.7821 
1.8124 
1.8415 
1.8695 
1.8964 
1.9222 2.1967 
1.9469 2.2248 
1.9704 2.2521 
1.9928 2.2785 
2.0142 2.3041 
2.0344 2.3288 
2.0534 2.3528 
2.0714 2.3759 
2.0883 2.39lH 
2.1040 I 2.4195 
2.1186 

II 
2.4401 

2.1321 2.4598 

I 

2.4787 
2.4968 

These values are based on the work of Van Artsdalen and Yaffe (classical ae method) [16]. 
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TABLE 313. D~nsity studie~: KCI.KI 

Inve~tlgalions crItIcally re·cxanuned 
---1--

Ref. 
KI Temp. range 

Comments 0101% ('J') 

16 0·100 892-1212 Calibrated PI boh suspended by 
a I't·Rh wire; data correCted 
for thermal expansion of the PI. 

Reference [l6] is the NSRDS data base for the density Qf molten 
KCl and KI (NSI{DS.NBS 15) n J. 

Both the exp~rim('ntal dcnsity I·alues and linear temperature. 
dependent equatIOns were reported . .standard deviations were in the 
range 2 x 10' 4 gem -, al 38.88 mol percent KI to 8 x 10- 4 g em-' 
al 54.85 mol percent KI. 

T.U)t.E 311. KCI KI: Density (,. om-3 ) 

-----.-
Mol percent KI 

93.9<6 84.0·1, 74.33 'i4.8::i 38.813 19.73 L~ 
900 2.166 
910 2.15fl 
920 I. 2.297 2.150 
930 

I 

2.288 2.141 
910 2.279 2.133 
950 

I 

2.271 2.125 
960 2.442 2.391 2.262 2.117 1.980 
970 2.432 2.382 2.253 2.108 1.973 
980 2.423 2.372 2.353 2.244 2.100 1.965 
990 2.413 2.363 2.345 2.235 2.092 1.957 1.779 

1000 2.404 2.354 2.336 2.226 2.084 1.950 1.772 
1010 2.394 2.345 2.327 2.217 2_075 1.942 1.765 
lQ20 2.385 2.336 2.319 2.208 2.067 1.935 1.759 
1030 2.375 2.327 2.310 2.199 2.059 1.927 1.752 
1040 2.366 "2.318 2.301 2.191 2.051 1.920. 1.745 
1050 2.356 2.308 2.293 2.182 2.042 1.912 1.738 
1060 2.347 2.299 2.284 2.173 2.034 1.905 1.73l 1.51R 
1070 2.337 2.290 2.275 2.164 2.026 1.897 LiN 1.512 
1060 2.327 2.281 2.267 2.l55 2.018 1.890 1.717 1.506 
1090 2.318 2.272 2.258 2.146 2.009 1.8fl2 1.710 1.~OI 
1100 2.308 2.263 2.249 2.137 2.001 1.874 1.703 1..1,95 
1110 2.299 2.254 2.241 2.128 1.993 1.867 1.696 1.489 
1120 2.289 2.245 2.232 2.119 1.985 1.859 1.690 1.483 
1130 2.280 2.235 2.223 2.110 1.976 1.852 1.683 1.477 
1140 2.270 2.226 2.21!l 2.102 1.968 1.844 1.676 1.471 
1150 2.261 2.217 2.206 2.093 1.960 1.837 1.669 1.466 
1160 2.2:n 2.208 2.198 2.084 1.952 1.829 1.662 1.460 
1170 2.242 2.199 2.189 2.075 1.943 1.822 1.655 1.454 
1180 2.066 1.814 1.448 
1190 1.442 
1200 1.436 
1210 1.430 

equations 
11" a - bT 

Molo/c 
b.l04 

KI a 

0.00 2.1376 5.8445 
19.78 2.4625 6.9017 
38.88 2.7042 7.5432 0.010/0 
54.85 2.9088 8.2524 0_040/0 
74_33 3.1155 8.8940 0.01% 
84.04 3.2007 8.6476 0.03% 
93.96 3.2676 9.1348 0.100/0 

100.00 3.3568 9.5313 0.020/0 

ThcS{: valucs are based on the work of Van Artsdalen and Yaffe (Archimedean method) [16 J. 
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FIGURE 44. Temperature-composition phase diagram for KCI-NaJ. 

N. M. Vaksberg, Zh. Russ. Fiz. Khim, Ova., Chast Khim., 62. 1259 
(1930). 

Melt Preparation and Purification 

Bloom et aI. [14, 751 used salts of analytical reagent 
quality or prepared to a purity of not less than 99.8%. 
Standard methods of analysis were used. Each salt was 
dried or fused before use and allowed to cool in a desic­
cator. Mixtures were prepared by weighing the dried salts 
directly into the silica containers. 

TABLE 315. Electrical conductance studies: KCI-NaI 

Investigations critically re-examined 
.-~--

··~ __ w _, _ .... __ ••• _ . __ .-
Ref. Na! Temp. range 

Comments 
mol % (T) 

14
a 0-100 803-1073 Cell material: capillary cells of 

silica or B.T.H. #37 glass; Pt 
electrodes; freq. range: 100-
10,000 Hz; calibration: IN KCl 
solution. 

Deviations from previous NSRDS recommendations [1, pp. 5, 19) 
--'-'--

Ref. 
Na! 

Min. departure Max. departure 
mol 0/0 

14 100 4.0% (940 K) 0.78% (1180 K) 
14 0 -0.45% (1070 K) -0.64% (1060 K) 

aBloom et al. (14) used a dipping type conductivity cell with 
one electrode enclosed in a capillary tube and the other outside. 
Conductivity through the wall of the capillary was found to be 
negligible. 

TABLE 316. KCI-NaI: SpeCific conductance (ohm -1 cm -1) 

Mol percent Nal 
T 

100 85.0 66.7 50.0 33.3 15.0 0 

810 1.468 
820 1.503 
830 1.538 1.407 
040 1.573 1.439 
850 1.608 1.471 1.438 
860 1.643 1.504 1.472 
870 1.678 1.536 1.506 
880 1.906 1.713 1.568 1.540 
890 1.940 1.747 1.600 1.573 
900 1.973 1.782 1.632 1.607 
910 2.006 1.816 1.664 1.641 
920 2.039 1.851 1.696 1.675 
930 2.072 1.885 1.727 1.708 
940 2.105 1.919 1.759 1.742 
950 2.378 2.137 1.953 1.791 1.776 
960 2.406 2.170 1.997 1.922 1.910 
970' 2.434 2.202 2.021 1.853 1.843 1.869 
980 2.462 2.234 2.055 1.884 1.876 1.900 
990 2.489 2.266 2.088 1.915 1.910 1.931 

1000 2.516 2.297 2.122 1.946 1.943 1.962 
1010 2.543 2.328 2.155 1.977 1.976 1.993 
1020 2.570 2.360 2.188 2.008 2.009 2.024 
1030 2.596 2.391 2.221 2.038 2.042 2.055 
1040 2.622 2.421 2.254 2.069 2.075 2.085 
1050 2.648 2.452 2.286 2.099 2.107 2.116 
1060 2.674 2.482 2.319 2.129 2.110 2.146 2.189 
1070 2.699 2.512 2.351 2.159 2.172 2.176 2.219 
... _ ..... - ~u. -- - ._- .- ----_._ ... -.--~-
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TABLE 316. KCl-NaI: Specific conductance (ohm-I em-I )-Continued 

0 
15.0 
33.3 
50.0 
66.7 
85.0 

IUU 

Temperature-dependent equations 
I( = A exp (-E/RT) 

9.14 
9.53 

1U.7 
9.50 

10.2 
9.03 
7.35 

3010 
3140 
3390 
3150 
3120 
2720 
2130 

These values are based on the work of Bloom, Knaggs, Molloy and Welch (classical ac technique) [141. The overall accuracy of the measu~c­
ments was estimated to be about 0.5%. The temperature range of applicability is approximately ten degrees above the liquidus to 800 C 
(1070 K). 

Ref. 

14 
, I 

TABLE 317. Density studies: KCl·NaI 

Investigations critically re·examined 

NaI 
mol 0/0 

0.100 

Temp. range 
(T) 

Comments 

803-1073 

34,43\ 0.100 (g) 1073 

Silica reH; Pt.lOC;' Rh sinker 
and suspension wire. 

Deviations from previous NSRDS recommendations [1, pp. 5, 19] 

Ref. 
NaI 

Min. departure Max. de~arture 
mol 0/0 

14 100 0.040/0 (1200 K) 0.360/0 (940 K) 
14 0 0.530/0 (1060. 

1080 K) 

Markov and Prisyazhnyii [34,43] reported molar volume versus 
eomposition. 

Bloom et aI. [14] took precautions to prevent air bubbles from 
clinging to the sinker and corrected for the thermal expansion of the 
silica. 
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T 
I 100.0 95.0 

810 
820 
830 
840 
850 
860 
870 i 

880 
890 
900 
910 
920 
930 2.697 
940 2.688 
950 2.735 2.678 
960 2.725 2.669 
970 2.715 2.659 
980 2.705 2.650 
990 2.695 2.640 

1000 2.685 2.631 
1010 I 2.675 2.622 
1020 2.665 2.612 
1030 2.655 2.603 
1040 2.645 2.593 
1050 2.635 2.584 
1060 2.625 2.574 
1070 2.615 2.565 

t"tlurr:tl I It:;:, UI" IVlIXI:U HALIDE MELTS 

85.0 

2.618 
2.610 
2.601 
2.593 
2.585 
2.577 
2.568 
2.560 
2.552 
2.544 
2.535 
2.527 
2.519 
2.511 
2.503 
2.494 
2.486 
2.478 
2.470 
2.461 

Nal 
mol % 

0.0 
5.0 

15.0 
33.7 
50.0 
66.7 
85.0 
95.0 

100.0 

TABLE 318. KCI-NaI: Density (g em -3) 

Mol percent NaI 

66.7 50.0 33.7 

2.488 
2.479 
2.470 2.271 
2.461 2.262 
2.452 2.254 2.063 
2.443 2.246 2.056 
2.434 2.238 2.049 
2.425 2.230 2.041 
2.416 2.222 2.034 
2.407 2.213 2.027 
2.398 2.205 2.019 

I 2.389 2.197 2.012 
2.380 2.189 2.005 
2.371 2.11\1 1.991\ 
2.362 2.173 1.990 
2.353 2.165 1.983 
2.344 2.156 1.976 
2.335 2.148 1.969 
2.326 2.140 1.961 
2.317 2.132 2.954 
2.308 2.124 1.947 
2.299 2.116 1.939 
2;290 2.108 1.932 
2.281 2.099 1.925 
2.272 2.Q91 1.918 
2.263 2.083 1.910 
2.254 2.075 1.903 

Temperature-dependent equations . 
f) a bT 

a 

2.146 
2.228 
2.366 
2.681 
2.947 
3.217 
3.343 
3.574 
3.685 

5.85 
6.10 
6.25 
7.27 
8.15 
9.00 
8.24 
9.43 

10.00 

15.0 5.0 0.0 

1.760 
1.753 
1.747 
1.741 
1.735 
1.72A 

I 

1.722 1.600 
1.716 1.594 
1.710 1.587 
1.703 1.581 1.526 
1.697 1.575 1.520 

These values afC based on the work of Bloom, Knaggs, Molloy and Welch (Archimedean method) [14]. The overall accuracy was estimated 
to be within :to.loto. The temperature limits of applicahility are from approximately ten delll'ees above the liquidus to 800°C 0073 K). 

The following equation, with C in mole percent KCl and temperature in K, has been derived from the preceding data: p = a + bT + cC + dT3 

+ eTC, where a " 3.61971, b .104 = -9.36537, c.19 2 -1.34736, 'd.l08 ::: -2.68418, e.106 
::: 2.58584, with a maximum departure of -0.410/0 

at 1073.0 K and 66.7 mol % KCI, and a standard error of estimate of O.200fi,. This equation may be used to calculate the density of KCI-Nal 
melts at any composition in the temperature range given above. . 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 



260 

T 

820 
840 
860 
880 
990 
920 
940 
960 
980 

1000 
1020 
1040 
1060 
1080 
1100 
1120 
1140 
1160 
1180 
1200 
1220 
1240 
1260 

I 

100.0 92.0 

83.2 
81.8 

85.6 80.4 
83.8 79.0 
82.0 77.6 
80.2 76.2 
78.4 74.8 
76.6 73.4 
74.8 72.0 
73.0 

: 
70.6 

71.2 
69.4 
67.6 

JAN7. TOMKINS, AND ALLEN 

TABLE 319. Surface tension studies: KCI-NaI 

Investigations critically re-examined 

Ref. 
NaI Temp. range 

Comments 
mol ~;, (T) 

75 0-100 820-1260 Cell material: Pt-IO% Rh capil-
lary; calibration: diameter of 

I 

capillary checked with micro-
scope, method checked using 

I benzene. 

Deviations from previolLS NSRDS recommendations [2. pp. 58. 64] 

NaI 
I 

Ref. 
mol % 

I 

Min. departure Max. departure 

75 100 5.57% (760 K) -6.54~lo (860 K) 
75 0 -1.520/0 (970 K) -1.990/0 (780 K) 

TABLE 320'. KCI-NaI: Surface tension (dyn em-I) 

Mol percent NaI 

85.0 66.7 50.0 33.3 

90.0 
88.7 89.4 
87.4 88.3 91.0 

85.3 86.2 87.1 89.8 
84.0 84.9 86.0 88.5 
82.6 83.7 84.8 87.3 
81.2 82.4 83.7 I 86.0 
79.8 81.1 82.6 84.7 
78.4 79.9 81.4 83.5 
77.1 78.6 80.3 82:2 
75.7 79.1 81.0 
74.3 79.7 
72.9 78.4 
n,S 

Temperature-dependent equations 
'Y = a - bT 

Nal b.l02 

mol 0/0 a 

0.0 175.1 7.3 
15.0 153.2 6.6 
33.3 145.2 6.3 
50.0 1373 5.7 
66.7 141.6 6.3 
85.0 l«i.l 6.9 
92.0 147.6 7.0 

100.0 172.0 9.0 

15.0 

89.9 
88.6 
87.2 

i 85.9 
84.6 
83.3 
82.0 
80.6 
79.3 
78.0 
76.7 

0.0 

97.8 
91Ut 
94.8 
93.4 
91.9 
905 
89.0 
87.5 
86.1 
84.6 
83.2 

These valu,es are based on the work of Bloom, Davis and James (maximum bubble pressure method) [75J. The estimated accuracy is 
±o.25 dyn cm -1 
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FIGURE 45. Temperature-composition phase diagram for Liel-Lil. 
Argonne National Laboratory, ANL-7316, Galvanic Cells with Fused 
Salt ElectrQlyte~ (1%7). 

Melt Preparlltion and Purifioation 

Johnson [89 J used purified reagent-grade salts. Anhy­
drous hydrogen halide was used to remove the last traces of 
water from thc melt. The melting point of the pure salts were 
606.8 °c (LiCI) and 4692 °c (LiI). Reference [821 contains 
no information on melt preparation. 

T AIlLE 321. Electrical conductance studies: LiCI·LiI 

Investigations critically re-examined 

Ref. UI Temp. range 
Comments 

mol 0/0 (T) 

82 0-100 708.1113 Pt dectrodes; freq: 50,000 Hz. 

89a 65.4.100 677-822 Quartz capillary cell; Pt elec· 
trodes; freq. range: 500(}.45,OOO 
Hz. 

Deviations from previous NSRDS recommendations [1, pp. 4, 19] 

Ref. 
LiI 

Min. departure Max. departure 
mol 0/0 

82 100 0.290/0 (875 K) 0.400/0 (760 K) 
82 0 0.000/0 (970 K) -0.150/0 (1055 K) 

aReference (89) is the NSRDS data base for the specific conduc­
tance of molten lithium iodide (NSRDS-NBS 15) [1]. 

TABLE 322. LiCl·LiI: Specific conductance (ohm -1 cm -1) 

Mol percent Lil 
T 

I 100 88 75 63 50 38.8 25 12 0 

710 3.737 3.556 3.445 3.381 3.394 3.550 3.787 4.066 4.566 
730 3.846 3.669 3.563 i 3.510 3.522 3.681 3.927 4.211 4.721 
750 3.954 3.779 3.676 3.627 3.646 3.810 4.066 4.351 4.867 
770 4.054 3.881 3.788 i 3.742 3.768 3.935 4.199 4.486 5.011 
790 4.151 3.933 3.394 3.856 3.335 4.055 4.330 4.619 5.149 
810 4.245 4.078 3.997 3.965 3.997 4.174 4.457 4.746 5.278 
830 4.335 4.171 4.097 4.071 4.107 4.285 4.578 4.868 5.406 
850 4.420 4.261 4.193 4.175 4.213 4.395 4.694 4.988 5.528 

4.282 
I 

870 4.504 4.345 I 4.273 4.315 4.501 4.806 5.100 5.644 
890 4.580 4.428 4.370 

I 

4.369 4.413 4.605 4.916 5.209 5.759 
910 4.657 4.506 4.456 4.462 4.509 4.702 5.021 5.314 5.865 
930 4.727 4.582 4.536 4.550 4.598 4.798 5.122 5.414 5.969 
950 4.794 4.651 4.612 4.635 4.636 4.999 5.213 5.512 6.069 
970 4.861 4.719 4.687 4.716 4.769 4.977 5.312 5.605 6.163 
990 ·4.920 4.784 4.759 4.796 4.849 5.063 5.402 5.693 6.255 

1010 4.977 4.847 4.826 4.872 4.929 5.145 5.488 5.777 6.342 
1030 5.032 4.905 4.892 4.944 5.001 5.223 5.572 5.859 6.429 
1050 5.085 4.961 4.951 5.oI3 5.071 5.297 5.648 5.935 6.507 
1070 5.135 5.013 5.012 5.081 5.140 5.369 5.723 6.008 6.580 
1090 5.180 5.063 5.066 i 

5.145 5.203 5.439 5.797 6.079 6.651 
1110 5.224 5.109 5.120 5.205 5.266 5.504 5.867 6.145 6.717 
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Mol 0/. 
Lil 

100 
88 
75 
63 
50 
38.8 
25 
12 

0 

JANZ, TOMKINS, AND ALLEN 

TABLE 322. LiCI-LiI: Speeifiic conductance (ohm" cm'l )-Continued 

! 

--a 

3.51092 
3.65514 
3.81377 
3.86681 
4.10924 
3.86521 
4.43008 
4.42037 
4.79817 

Temperature-dependent equations 
K'" a +bT+cT2 <tdT3 

i 

b.102 -c.106 

1.56298 8.77783 
1.53284 8.32632 
1.50531 7.67359 
1.46228 6.93385 
1.50729 7.01107 
1.45371 6.24782 
1.64056 7.48671 
1.70250 7.81731 
1.946696 9.98996 

d.l09 

1.60882 
1.46868 
1.22731 

I 1.01l95 I 

0.936919 
0.680230 
0.957169 
0.949083 
1.61865 

I Standard 
! error of 

estimate 

0.021% 
0_018% 
0.023% 
0.027% 
0.020% 
0.017% 
0.025% 
0.018% 
0.028% 

These values are based on the work of Smirnov, Khokhlov, Stepanov, and Shumov (classical ac technique) (82). The data were reported as 
equivalent conductance in equation form. The equations given above were generated by. converting equivalent to specific specific conductivity 
using the density equations given in (82). 

TABLE 323. Density studies: LiCI-LiI 

Investigations critically re-examined 

Ref. 
LiI Temp. range 

Comments mol 0/0 (T) 

82 
! 

0-100 708-1113 Pt sphere; calibration: molten 
potassium nitrate. 

! 

Deviations from previous NSRDS recommendations [1, pp. 4, 19] 

Ref. 
LiI 

Min. departure 
I 

Max. departure mol % 

82 100 0.480/0 (760 K) ! 0.490/0 (880 K) 
82 0 -0.010/0 (910 K) 

I' 
-0.14% (1050 K) 
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T 

710 
730 
750 
770 
790 
910 
830 
850 
870 
890 
910 
930 
950 
970 
990 

1010 
1030 
1050 
1070 
1090 
1110 

100 

3.154 
3.135 
3.117 
3.099 
3.080 
3.062 
3.043 
3.025 
3.007 
2.988 
2.970 
2.951 
2.933 
2.915 
2.896 
2.878 
2.859 
2.841 
2.823 
2.804 
2.786 

PROPERTIES OF MIXED HALIDE MELTS 

I 

TABLE 324. LiCl·LiI: Density(g cm-3 ) 

Mol percent Ul 

75 50 

2.858 2.522 
2.841 2.507 
2.824 2.493 
2.807 2A·78 
2.790 2.463 
2.773 2.440 
2.756 2.434 
2.739 2.419 
2.722 2.404 
2.705 2.389 
2.688 2.375 
2.671 2.360 
2.654 2.345 
2.637 2.330 
2.620 2.315 
2.603 2.301 
2.587 , 2.286 
2.569 2.271 
2.553 2.256 
2.535 2.241 
2.519 2.227 

Temperature.dependent equations 
P= (J - bT 

25 

2.116 
2.104 
2.093 
2.t}81 
2.069 
2.057 
2.045 
2.033 
2.021 
2.009 
1.997 
1.985 
1.973 
1.961 
1.949 
1.937 
1.925 
1.913 
1.901 
1.889 
1.877 

Mol 0/. Standard 
deviation Lil 

o 
25 
50 
75 

100 
I 

a 

1.896 
2.541 
3.047 
3.461 
3.807 

f 

0.446 
0.598 
0.739 
0.849 
0.920 

0.005 
0.005 
0.005 
0.005 
0.005 

These values are based on the work of Smirnov, Khokhlov, Step­
anov and Shumov (modified maximum bubble pressure method) 
[82]. 

TABLE 325. Surface tension studies: LiCl.LiI 

Investigations critically re·examined 

Ref. 
LH Temp. range 

Comments 
molo/c (T) 

793 25-100 832-1115 Molybdenum crucible; calibra. 
tion: molten NaC!. 

aReference [79J is the NSRDS data base for the surface tension of 
molten lithium iodide (NSRDS-NBS 15) [6]. 

263 

0 

1 1.579 
1.570 
1.561 
1.553 
1.544 
1.535 
1.526 
1.517 
1.508 
1.499 
1.490 
1.481 
1.472 
1.463 
1.454 
1.445 
1.437 
1.420 
1.419 
1.410 
1.4(}1 
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TABLE 326. LiCI·LiI: Surface tension (dyn cm -1) 

T 

840 
i 850 

860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 

Mol percent Lil 

100 75 50 
: 

101.7 
101.0 

92.1 100.4 
91.5 99.8 
91.0 99.2 
90.4 98.6 
89.9 98.0 
89.8 97.3 108.1 
88.7 96.7 107.5 
88.1 96.1 106.8 
87.6 95.5 106.1 
87.0 94.9 105.5 
86.5 94.3 104.8 
85.9 93.7 IOU 
85.3 93.0 103.4 
84.8 92.4 102.7 
84.2 92.8 102.1 
83.6 91.2 101.4 
83.1 90.6 100.7 
82.5 89.9 100.1 
81.9 89.3 99.4 
81.4 88.7 98.7 
80.8 88.1 98.1 
80.2 87.5 

I 
97.4 

79.7 86.9 96.7 
79.1 86.2 96.0 
78.5 95.4 
78.0 94.7 

Temperature-dependent equations 
r=a-bT 

Mol % LiI a 

25 189.6 
50 169.4 
75 153.5 

100 140.7 

, 

I 

25 

124.7 
123.9 
123.2 
122.4 
121.7 
121.0 
120.2 
119.5 
118.7 
118.0 
117.3 
116.5 
115.8 
115.1 
114.3 
113.6 
112.8 
112.1 
111.4 
110.6 
109.9 
109.1 

b 

0.0738 
0.0673 
0.0617 
0.0565 

These values are based on the work of Smirnov and :;tepanov 
(maximum bubble pressure method) [79]. The data on the mixtures 
was reported in equation fonn with no estimate of error. 
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FIGURE 46. Temperature.composition phase diagram for NaCl.KI. 

N.M. Vaksberg, Zh. Russ. Fiz. Khim. Obshch., 26,1259 (1930). 

Melt Preparation and Purification 

See KCI-Nal. 
TABLE 327. Electrical conductance studies: NaCl·Kl 

Investigations critically re-examined 

Rei. KI Temp. range 
COlluutmlls 

mol 0/. (T) 

14 15·100 811·1073 Capillary cell of silica or B.T.H. 
#37 glass; Pt electrodes; freq. 
range: 100-10,000 Hz; calilira. 
tion: IN KCI solution. 

Deviations from previous NSRDS recommendations [1, p. 19] 

Ref. 
KI 

Min. departure Max. departure 
mol 0/0 

14 100 1.100/0 (l00 K) 0.19% (1080 K) 

See also KCI·NaI. 
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TABLl!l328. NaCl-KI; Specific conductance (ohm-' cm-') 

:-==============-0._ === 
Mol percent KI 

T 1-----.. -- -.r--------,-------,.---------. -------;-------
100 85.0 70.0 50.0 30.0 15.0 

- _.------If--------f-------j-----.- ..... f-------j-------+------
830 
840 
8:;0 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
97U 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 

1.324 
1.344 
1.364 
1.384 
1.404 
1.424 
1.443 
1.463 
1.482 
1.501 
1.521 

1.327 
1.353 
1.378 
1.404 
1.430 
1.455 
1.481 
1.506 
1.531 
1.557 
1.582 
1.607 
1.632 
1.656 
l.081 
1.706 
1.730 

1.282 
1.311 
1.341 
1.370 
1.399 
1.428 
1.457 
1.486 
1.515 
1.544 
1.573 
1.602 
1.630 
1.659 
1.687 
1.716 
1.744 
1.772 
1.800 
1.828 
1.856 
1.884 
1.911 

1.425 
1.457 
1.490 
1.523 
1.555 
1.588 
1.620 
1.653 
1.685 
1.717 
1.749 
1.781 
1.813 
1.845 
1.877 
1.908 
1.940 
1.971 
2.002 
2.033 
2.064 
1.095 
2.126 
2.156 
2.186 

2.051 
2.089 
2.126 
2.163 
2.200 
2.237 
2.274 
2.310 
2.346 
2.383 
2.419 
2.454 
2.490 
2.525 
2.561 
2.596 

2.759 
2.803 
2.845 
2.888 
2.931 
2.973 
3.015 
3.057 

._...L-_____ --'-______ "-____ ._---+ ______ L--_____ ...!...-______ ..•• __ _ .. -

Mol % 
KI 

15.0 
30.0 
50.0 
70.0 
85.0 

100 

Temperature-dependent equations 
,,= A • exp (-EIRT) 

A 

13.2 
11.0 

9.62 
8.94 
7.83 
5.81 

3110 
3070 
3150 
3280 
3210 
2850 

These values are based on the· work of Bloom, Knaggs, Molloy 
and Weich (classical ac technique) [14J. The overall error was esti· 
mated to be about iO.5%. The temperature range to which these 
equations apply was given as from approximately len degrees above 
the liquidus to 800°C (1073 K). 

TABLE 329. Density studies: NaCl·KI 

Investigations critically re·examined 

Ref. 
KI 

mol % 

14 15·100 
34,43 ().100 (g) 

Temp. range 
(T) 

811.1073 
1073 

Deviations from previous NSRDS recommendations [1, p. 19J 

Rcf. KI 
Min. deparlure M"",. d"parlun: mol 0/0 

14 100 0.250/0 (1000 K) 0.26% (1080 K) 

Markov and Prisyazhnyii [34,43] reported isotherms of molar 
volume versus composition. See KCI·NaCI for a brief discussion of 
Bloom's [141 experimental techniques. 

J. Phys. Chem. Ref. Data. Vol. 8, No.1. 1979 
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T 
100.0 

830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 2.439 
980 2.429 
990 2.420 

1000 2.410 
1010 2.400 
1020 2.391 
1030 2.381 
1040 2.372 
1050 2.362 
1060 2.352 
1070 2.343 

I 
I 
I 

i 

i 
I 

i 

JANZ, TOMKINS, AND ALLEN 

TABLE 330. NaCI"KI: Density (g em -3) 

85.0 

2.420 
2.410 
2.401 
2.1\91 
2.381 
2.372 
2.362 
2.352 
2.343 
2.333 
2.323 
2.314 
2.304 
2.294 
2.285 
2.275 
2.265 

Mol 0/0 
KI 

o.oa 
15.0 
30.0 
50.0 
70.0 
85.0 

100.0 

Mol percent KI 

70.0 I 50.0 
I 

I' 

2.271 
2.263 

2.398 2.255 
2.389 2.247 
2.381 2.238 
2.372 2.280 
2.363 2.222 
2.3:;5 2,214-

2.346 2.206 
2.338 2.198 
2.329 2.189 
2.320 2.1R1 

2.312 2.173 
2.303 2.165 
2.295 2.157 
2.286 2.148 
2.278 2.140 
2.269 2.132 
2.260 2.124 
2.252 2.116 
2.243 2.107 
2.235 2.099 
2.226 2.091 
2.218 2.083 
2.209 2.075 

Temperature-dependent equations 
p a bT 

2.165 
2.426 
2.677 
2.951 
3.127 
3.298 
3.370 

5.66 
6.32 
7.06 
8.19 
8.58 
9.65 
9.60 

These values are based on the work of Bloom, Knaggs, Monoy 
and Welch (Arehimedean method) [141. The error in the measure· 
ments was estimated as approximately ±o.I0/0. The temperature range 
is from approximately ten degrees above the liquidus to 800 C 
(1073 K). The following equation, with concentration, C, in mole 
percent NaCI and temperature in K, has been derived from the above 
data: p = a + bT + cC + dC3 + eTC + fJ'C2

, where a =3.39993, b.l04 

= -9.90846, c.l03 -:8.15935, d.I07 = -4.42548, e.106 

= 3.3976, /.10' = 8.79927, with a maximum departure of -0.380/0 
at 1066.0 K and 30 mol % NaCl, and a standard error of estimate of 
0.240/0. This equation may he used to calculate the density of NaCl·KI 
melts at any composition in the temperature range given above. 

Temperature range of density equation for pu~e NaCl was not in 
U~ . 
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80.0 15.0 

2.027 
2.020 
2.013 
2.006 
1.999 
1.992 
1.985 
1.978 
1.971 1.794 
1.964 1.788 
1.957 1.781 
1.950 1.775 
1.943 1.769 
1.936 1.762 
1.929 1.756 
1.922 1.750 
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FIGtTR:Fl 47. Tcmperaturc·comp<>sition phase 'diagram for NnCl·Na.I. 

M. Amadori, Atti della Reale Accad. dei Lincei, (5), 21, I, 467 
(1912). 

Melt Preparation and Purification 

Zuca '8 [27] method of drying salts is descrihed under the 
HyR.tpm C~CJ.CsBr 

TABLE 331. Electrical conductance studies: NaCI·Nal 

Investigations critically re-examined 

Ref. 
NaI Temp. range 1 Comments 

mol % (T) 

27 0·100 928·1223 Silica U.shaped capillary cell; Pt 
electrodes; freq. range: 1000-
7000 Hz, calibration: 0.1 and 
1.0 molar KQ solutions. 

Deviations from previous NSRDS recommendations [1, pp. 4, 19] 

Ref. 
NaI 

Min. departure Max. departure 
mol % 

27 100 0.310/. (1040 K) 4.3% (960K) 
27 0 -0.330/0 (l090 K) -1.8% (1200 K) 

TABLE 332. NaCI-NaI: Specific conductance (ohm -1 cm-1
) 

Mol percent NaI 
T 

I 
100 80 60 40 20 0 

960 2.425 
970 2.446 
980 2.466 2 .. 'll\ft 
990 2.486 2.562 ' 

1000 2.506 2.525 2.585 2.736 
1010 2.525 2.545 2.608 2.759 
1020 2.545 2.565 9,,631 2.783 
1030 2.563 2.585 

! 

2.653 2.807 
1040 2.582 2.605 2.675 2.830 3.107 
1050 2.600 2.624 2.697 2.853 3.132 
1060 2.619 2.643 2.718 2.875 3.156 
1070 2.636 2.662 2.739 2.898 3.180 
1080 2.654 2.681 2.759 2.920 3.203 
1090 2.671 2.700 2.779 2.941 3.227 3.628 
1100 2.688 2.718 2.799 2.963 3.250 3.652 
1110 2.705 2.737 2.818 2.984 3.274 3.677 
1120 2.721 2.755 2.836 3.005 3.297 3.701 
1130 2.773 I 3.320 3.725 
1140 3.749 
1150 3.771 
1160 3.794 
1170 3.816 
1180 3.939 
1190 3.860 
1200 3.882 

J. Phys. Chem. Ref. Data, Vol. 8, No.1, 1979 
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Nal 
mol 0/0 

0 
20 i 
40 

i 
60 

I 
80 

100 

JANZ, TOMKINS, AND ALLEN 

TABLE 332. NaO-Nal: Specific conductance (ohm-I cm- J )-Continued 

a 

-1.0299 
-0.3133 
-1.0201 
-1.7985 
-0.3913 
-0.8315 

Temperature-dependent ~quations 
K.=a+bT+cT 

b.l03 c.l06 

6.0554 -1.6353 
4.1474 -0.8252 
5.1027 -1.3470 
6.4285 -2,0448 
3.8130 

, 
-0.8964 

4.7141 
i 

-1.3768 

Standard 
error of 
estimate 

0.030/0 
0.050/0 
0.030/0 

I 0.030/0 
0.090/0 

i 
0.070/0 

These values are based on the work of Zuca and lonescu.Vasu (classical ac technique) [27]. 

TABLE 333. Density studies: NaO·Nal 

Investigations critically re-examined 

Ref. 
Nal I Temp. range 

Comments 
mol % (T) 

27 0-100 9::13-1203 Pt bob; eahbration: water. 

DeviationS from previous NSRDS recommendations [I, pp. 4, 19] 

Ref. 
NaI 

Min. departure Max. departure 
mol 0/0 

27 100 -0.040/0 (1120 K) , -0.110/0 (960 K) 
27 

i 
0 3.00/0 (1120 K) 3.5% (1200 K) 

TABLE 334. NaO-l'!aI: Density (g em -3) 

Mul pereen l N aI 
T 

I 100 80 60 40 20 

960 2.713 
970 2.703 
980 2.694 2.356 
990 2.685 2.349 

1000 2.675 2.520 2.341 2.135 
1010 2.666 2.512 2.333 2.128 
1020 2.656 2.503 , 2.325 2.121 
1030 2.M7 2.494 2.317 2.114 1.871 
1040 2.638 2.485 2.309 2.107 1.865 
1050 2.628 2.477 2.302 2.100 1.859 
1060 2.619 2.468 2.294 2.093 1.852 
1070 2.609 2.459 2.286 2.086 1.846 
1080' 2.600 2.451 2.278 2.079 1.840 
1090 2.591 2.442 2.270 2.072 1.834 
noo 2.581 2.433 2.262 2.065 1.827 
1110 2.572 2.425 2.255 2.058 1.821 
1120 2.563 2.416 2.24'( 2.051 1.615 
1130 2.407 1.808 
1140 
1150 
1160 
1170 
1180 
1190 ! 
1200 

: 
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, ' 

Temp. range 
(T) 

1080.2-1223.2 
1034.2-1153.2 
997.2-1133.2 
928,2-1123.2 
976.2-1133.2 
943.2-1153.2 

0 

1.546 
1.540 
1.535 
1.529 
1.524 
1.518 
1.513 
1.508 
1.502 
1.497 
1.491 
1.486 
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PROPERTIES OF MIXED HALIDE MELTS 

T.Il.J;l1J1ll 334. NaCI-NaI. Density (g ""C' )-ConUnucd 

Mol 0/0 
Nal 

0 
20 
40 
60 
80 

100 

Temperature-dependent equation 
p a bT 

a 

. --_ . . - --
2.1390 
2.5162 
2.8372 
3.1240 
3.3898 
3.6144 

b.103 

.----
0.5444 
0.6263 
0.7020 
0.7832 
0.8696 
0.91\92 

These values are based on the work of Zuca and lonescu-Vasu 
(Archimedean method) [27]. The precision of thc measurements is 
estimated to be about 0.1%. 

The following equation, with concentration, C, in mole percent 
NaCI and temperature in K, has been derived from the preceding data: 
P = a + bT + eC l, + dTC + eTC], + fCT2, where a = 3.66166, b.l04 

-9.86391, c.105 5.30277, d .105 -2.19827, e.l08 

= -8.71001, /.108 = 1.50135, with a maximum departure of 0.700/0 
at 1082.2 K and 100 mol % NaCI, and a standard error of estimate of 
0.15%. This equation may be used to calculate the density of 
NaCl·NaI melts at any composition in the temperature range 935-
1203 K. 

Ml!lt Prl!p~ratinn and Purification 

RbCI-RbI 

/ 
I 

/ 
/ 

/ 
I 

717 
/­

/ 
/ 

See CsCI-CsBr. 

TABLE 335. Electrical conductance studies: RhCl-RbI 

Investigations critically re-examined 

RbI 
I 

Temp. range 
Ref . r Comments 

molr • (T) 

269 

38 0-100 933-1193 Silica U-shapcd capillary cell; Pt 
electrodes; freq. range: 1000-
7000 Hz; calibration: O.lM and 
1.0M KCl solutions. 

Deviations from previous NSRDS recommendations [I, pp. 6, 20] 
-- ._-

60 
Ref. 

RbI 

MOL % RbCI 

100 

RbCI mol % 
Max. departure .Min. departure 

FIGURE 48. Temperature-eomposition phase diagram for RbI-RbC!. 38 100 O.H),';' (980 K) -1.80/0 (1100 K) 

I. I. Il'yasov and Yu. G. Litvinov, Ukr. Khim. Zh. 40.476 (1974). 
38 0 0.11% (1060 K) --3.0% (1190 K) 
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TABLE 336. RhCI-RbI: Specific conductance (ohm-l cm-l) 

Mol percent RbI 
T 

100 75 50 25 

950 0.927 
960 0.943 1.236 
970 0.958 1.257 
980 0.973 1.047 1.142 1.,278 
990 0.987 1.062 1.160 1.298 

1000 1.002 1.077 1.177 1.319 
1010 1.016 1.092 1.195 1.339 
1020 1.031 1.107 1.212 1.358 
1030 1.044 1.122 1.229 1.378 
1040 1.058 1.136 1.245 1.397 
1050 1.072 1.150 1.262 1.416 
1060 1.085 1.164 1.278 1.435 
1070 1.098 1.178 1.294 1.454 
1080 1.111 1.191 uno 1.472 
1090 1.124 1.205 1.325 1.490 
1100 1.137 1.218 1.341 1.508 
1110 1.231 1.356 1.526 
1120 1.244 1.371 1.543 
1130 1.256 1.386 1.560 
1140 1.400 1.577 
1150 
1160 
1170 
1180 
1190 

Temperature-dependent equations 
,,= a + bT + era 

RbI 
Standard 

mol 0/<> 
a b·l0a c ol06 error of 

estimate 
, 

0 i -2.2588 5.2957 -1.4815 0.02% 
25 

I 
-1.9108 4.4425 -1.2130 0.020/<> 

50 -1.6220 3.8578 -1.0585 0.02% 
75 -1.4219 3.4939 I -0.9946 0.02% 

100 -1.4378 3.4345 
I 

-0.9947 i 0.030/0 
I 

These values are based on the work of Zuca and OIteanu ( classical ac technique [38J. 

Ref. 

38 

Investigations critically re..examined 

RhI 
mol'¥> 

0-100 
.. -

Comments 
'Temp. range 

(T) 

943-1233 Pt bob; calibration: water • 

Deviations from previous NSRDS reeommendations [1, pp. 6, 20J 

Ref. RbI I 
mol 0/<> 

Min. departure Max. departure 

38 100 

I 
0.00/<> (980K) -0.11 % (1100 K) 

38 0 0.0% (1100 K) 0.14% (1140 K) 

J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 

0 

1.602 
1.624 
1.646 
1.668 
1.690 
1.712 
1.733 
1.753 
1.774 
1.794 
1.814 
1.834 
1.853 
1.872 
1.891 
1.909 
1.927 
1.945 

Temp. range 
(T) 

1013.2.1193.2 
953.2.1143.2 

I 
973.2·1143.2 
973.2-1143.2 
933.2-1103.2 



T 

950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1100 
H2O 
U30 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 

100 

2.863 
2.852 
2.840 
2.829 
2.817 
2.805 
2.794 
2.782 
2.771 
2.759 
2.747 
2.736 
2.724 
2.712 
2.701 
2.689 
2.678 
2.666 

PROPERTIES OF MIXED HALIDE MELTS 

TADLE 338. RbO-RbI: Density (g em -3) 

I 
I 

I 

Mol '10 
RbI 

o 
25 
50 
75 

100 

75 

2.741 
2.729 i 
2.718 , 

I 
2.707 

I 2.696 
2.684 
2.673 
2.662 
2.65(} 
2.639 
2.628 
2.617 
2.605 
2.594 
2.583 
2.571 
2.560 
2.549 

Mol percent RhI 

50 

2.613 
2.603 
2.592 
2.582 
2.572 
2.562 
2.552 
2.542 
2.531 
2.521 
2.511 
2.501 
2.491 
2.480 
2.470 
2.460 
2.450 
2.440 
2.430 
2.419 

i 
! 

I 

Temperature.dependent equations 
p a bT 

3.0863 
3.3805 
3.5802 
3.8244 
3.9667 

-8.5140 
-9.7'430 

-10.J.830 
-1l.2880 
-11.6130 

25 

2.455 
2.445 
2.435 
2.426 
2.416 
2.406 
2.396 
2.387 
2.377 
2.367 
2.357 
2.348 
2.338 
2.328 
2.319 
2.309 
2.299 
2.28Y 
2.280 
2.270 

These values are based on the work of Zuca and Olteanu (Archi­
medean method). [38]. The following equation, with concentration, 
C, in mole percent RbO and temperature in K, has been derived from 
the preceding data: p '" a + bT + eC2 + dTG + eGrz, where a 
'" 3.96632, b.103 -1.16021, c.l05 = -1.56861, d.l0s 

-1.01252, e.l09 6.00177, with a maximum departure of 0.32% 
at 1233.2 K and 100 mol % RbCI and a standard error of estimate 
of 0.060/0. Thio equation may he uocd to calculate the dcnoity of 

RbCl·RhI melts at any composition in the temperature range 
943-1233 K. 

I 

\ 

I 
I 

0 

2.218 
2.209 
2.201 
2.192 
2.184 
2.175 
2.167 
2.158 
2.J.50 
2.14J. 
2.133 
2 24 .1 
2.116 
2.J.07 
2.099 
2.090 
2.082 
2.073 
2.065 
2.056 
2.048 
2.039 
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5.6. Bromide-Iodide Systems Melt Preparation and Purification 

AgBr-Agl 

AgBr-AgI 

60 

Mol % AgI 

/ 

80 100 
AgI 

The method used by 'fuhandt and Lorenz [53] for melt 
preparation and purification is given under the system 
AgCI-AgI. For Markov's [54) method, see KCI-AgBr. The 
methods used by Heymann et al. [12, 15, 76] are described 
under the system AgCI-AgBr. 

TABLE 339. Electrical conductance studies: AgBr-AgI 

Investigations critically re-examined 

Ref. 
AgI Temp. range 

Comments 
mol 0/0 (T) 

53 10-95 673-873 Cell material: porcelain; Pt elec· 
trodes; calibration: 1 N KCl 
solution at 25°C. 

54 30 (g) 645-870 
FIGURE 49. Temperature-composition phase diagram for AgBr-AgI. 

K. Monkemeyer, NeuesJahrh. Mineral., GeoJ., 22, 30 (1906). 

T 
! 

I 
95 90 

I 

680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 [2.41] [2.39] 
840 [2.42] [2.40] 
850 

I 

[2.43] [2.41J 
860 [2.44] [2.41] 
870 

I 
[2.4b] (2.42] 

Mol 0/0 
AgI 

10 
20 
30 
40 
60 
70 
80 
90 

, 

95 
i 

T~BLE 340. AgBr-AgI: Specific conductance (ohm -I em -1) . 

80 

[2.37] 
[2.38] 
[2.39] 
[2.40] 
[2.41] 
[2.42] ! 

{2.42} I 

[2.43] 
[2.44] 
(2.451 

a 

-0.944 
-0.335 
-0.0643 
-0.528 

[-2.307] 
[ 1.771] 
[ 0.314] 
[ 1.896] 
[ 1.412J 

Mol percent Agi 

70 60 40 

2.40 
2.42 
2.44 
2.46 
2.48 

[2.36] 2.50 
[2.38] 2.52 
[2.40] ; 2.53 
[2.42J 2.55 
[2.44] 2.57 

[2.40] [2.45] 2.58 
[2.40] [2.46] 2.60 
[2.41] I [2.48] 2.61 
[2.42] I [2.49] 2.63 
[2.43] [2.50] 2.64 
[2.44] 2.65 
[2.44J 2.66 
[2.45] 2.67 
(2.461 2.69 
[2.471 2.70 

Temperature-dependent equations 
K=a+bT+cT2 

b.l03 c.l06 

! 7.881 -3.985 
6.014 -2.855 
5.434 -2.570 
6.439 -3.142 

[10.778J f-6.000J 

I 

[ 0.800] { -0.000005961 
[ 4.193] [ -2.000J 
[ 0.600] 0 
[ 1.20:1J 0 

I 

30 20 10 

2.44 2.43 
2.46 2.46 
2.48 2.48 
2.50 2.50 
2.52 2.52 
2.53 2.53 2.69 
2.55 2.55 2.71 
2.57 2.57 2.72 
2.58 2.59 2.74 
2.60 2.60 2.76 
2.61 ! 2.62 2.78 
2.62 2.63 2.79 
2.64 2.65 2.81 
2,65 2.66 2.82 
2.66 2.68 2.84 
2.68 2.69 2.85 
2.69 2.70 2.86 
2.70 2.71 2.88 
2.71 2.73 2.89 
2.72 2.74 2.90 

Standard 
error of 
estimate 

O.ll'% 
0.050/0 
O.O~/o 

0.150/. 
0.00% 
0.00"/0 
0.00% 
0.000/0 
0.00';10 

These values are hased on the work of Tuhandt and Lorenz (classical ac technique) [53]. Values given in square brackets were generated from 
fewer than five data points. 
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TABLE 341. Surface tension studies: AgBr-AgJ 

Investigations critically re-examined 

Ref. 
AgI I Temp. range Comments I 

mol % I (T) ; 

76 0-100 773,873 Glass (B.T.H.-C46) capillary; 
melt contained in a tube of 
B.T.H.-CI4 glass; calibration: 
water. 

Heymann et al. [76] estimated the maximum error in their surface 
tension measurements to be on the order of ±I%. 

TABLE 342. Agllr-AgI: i:iurl'ace tension (dyn cm 1) 

Mol percent 
773K 873K 

AgBr 

0 116.3 114.0 
10 118.4 115.6 
20 120.8 118.0 
30 123.6 120.4 
40 126.7 123.4 
50 130.2 126.6 
60 133.9 130_0 
70 137.9 134.1 
80 142.2 138.7 
90 146.6 143.8 

100 151.4 149.0 

These values have been interpolated to four significant figures 
from the graphical presentation of Boardman, Palmer and Heymarm 
(maximum bubble pressure method) [76 J . 

BiBr3 -Bi1 3 

Melt Preparation and Purification 

Ichikawa and Shimoji used "guaranteed" reagent-grade 
BiBr3 and BiI3 dried at 100°C for several days to remove 
water and excess hydrogen halide. 

TABLE 343. Electrical conductance studies: BiBr3~BiI3 

InvestigationS critically re-examined 

Ref. 
Temp. range 

(T) 

58 0-100 (g) 673-773 

CsBr-Csl 

7oor-----r-----r-----r-----r---~ 

U 
CsBr - CsI 

!!- , 640· 

~ 
;:) 

'§ 600 
Q) 
0. 

E 
~ 

5000L----~2~0----~4~0----~6~0----~8~0----~JOO 

CsI Mol % CsBr CsBr 

FIGURE 50. Temperature·composition phase diagram for CsBr·CsI. 

I.I. I1'yaso\, and A.G. Bergman, Zhur. Neorg. Khim., 9 [6], 768 
(1964). 

Melt Preparation and Purification 
Zuca's [38] method of drying melts is given under the 

system CsCI-CsBr. 
TABLE 344. BiBr3-Bil3: Specific conductance (ohm -lcm -1) 

Mol % 
Bih 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

673 K 

0.346 
0.346 
0.336 
0.326 
0.315 
0.302 
0.292 
0.284 
0.279 
0.276 

723K 

0.360 
0.356 
0.348 
0.339 
0.327 
0.324 
0.318 
0.312 
0.308 
0.300 
0.295 

773 K 

0.346 
0.338 
0.336 
0.329 
0.328 
0.322 
0.320 
0.318 
0.318 
0.316 
0.315 

Thc~c values ha .. , been h,telpolaled lo llll"" MignifiC<lJll figurc~ 

from the graphical presentation of Ichikawa and Shimoji (classical 
ac technique) [58). 

TA.IILl!l 345. Electrical conductance studies: CsBr·CsI 

Investigations critically re-examined 

Ref. 
CsI Temp. range 

Comments 
mol % (T) 

38 0-100 943-1148 Silica U.shaped capillary cell; 
Pt electrodes; freq. range: 1000-

; 
7000 Hz; calibration: O.lM and 

, 1.0M KCI solutions. 

83,85
1 

0·100 923·1073 Pt electrodes; freq.: 50,000 Hz. 

Deviations from previous NSRDS recommendations [1, pp. 15,20] 

Ref. 
CsI 

Min. departure I Max. departure 
mol 0/0 

38 100 2.30/0 (940 K) -8.8% (1060 K) 
83,85 100 -0.540/0 (935 K) -11.38% (1070 K) 

38 0 0.22% (950 K) -10.1 % (1090 K) 
83,85 0 -0.100/0 (945 K) -9.850/0 (1070 K) 
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TABLE 346. CsBr-CsI: Specific conductance (ohm-I em -1) 

T 
100 

950 0.746 
960 

I 

0.759 
970 0.771 
980 0.784 
990 I 0.796 

1000 i 0.808 
1010 

! 
0.820 

1020 0.832 
1030 0.843 
1040 0.855 
1050 I 0.866 
1060 0.877 
1070 0.888 
1080 0.899 
1090 
1I00 
llIO 
1I20 
1I30 

C~I a 
mol 0/0 

0 -1.4726 
25 -1.3951 
50 -1.2221 
75 -1.1616 

100 -1.2210 

Mol Percent CsI 

75 50 

0.793 0.830 
0.806 0.844 
0.819 0.857 
0.832 0.871 
0.845 0.884 
0.857 0.897 
0.869 0.910 
0.882 0.923 
0.894 0.936 
0.906 0.948 
0.917 0.961 
0.929 0.973 
0.940 0.985 
0.952 0.997 
0.963 1.008 

1.020 

I 

Temperature.dependent equations 
K=a+ bT+cT2 

b·l03 c·l06 

3.3704 -0.9125 
3.2760 -0.9459 
2.8902 -0.7840 
2.7539 -0.7477 
2.8578 -0.8288 

25 

0.863 
0.878 
0.893 
0.907 
0.921 
0.935 
0.949 
0.962 

I 0.976 

i 
0.989 
1.002 
1.015 
1.027 
1.040 
1.052 
1.064 
1.076 

Standard 
error of 
estimate 

0.030/0 
0.030/0 
0.030/0 
0.03% 
0.030/0 

These values are based on the work of Zuca am~ Olteanu (classical ac technique) [38]. 

Ref. 

38 

74,85 

Ref. 

38 
74,85 
74,85 
74,85 
74,85 

38 
74,85 
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TABLE 347. Density studies: CsBr-CsI 

Investigations critically re-examined 

CsI Temp. range 
Comments 

mol 0/0 (T) 

0-100 

I 

943-1138 Pt bob; calibration: water. 

0-100 923-1073 Pt sphere; calibration: molten 

! 
potassium nitrate. 

Deviations from NSRDS recommendations 
[1, pp. 15,20 and this volume] 

CsI 
I 

mol% 
Min. departure I Max. departure 

I 

100 0.47% (1080 K) 0.77% (940 K) 
100 0.49% (1070 K) 0.940/0 (930 K) 

75 -0.060/0 (960 K) -0.07% (1070 K) 
50 -0.10% (960 K) -0.13% (1070 K) 
25 -0.34% (1070 K) -0.350/0 (950 K) 

0 0.17% (950 K) 0.320/0 (1090 K) 
0 0.030/0 (1070 K) 0.16% (930 K) 

0 
I 

0.906 
0.922 
0.938 
0.954 
0.970 
0.985 
1.001 
1.016 
1.031 
1.046 
1.060 
1.075 
1.089 
1.H)3 
1.117 

Temp. range 
(T) 

943.2-1133.2 
948.2.1118.2 
948.2·1118.2 
948.2-1103.2 

. 943.2-1148.2 



Ref. 

65 

T 

940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
i030 
1040 
1056 
1060 
i070 
1000 
H190 
1100 
IIlO 
1l2{l 
IUO 

100 

iU41 
3.128 
a.lI5 
a.IOa 
3.01)0 
3,('78 
3.065 
3.053 
3.040 
3.027 
3.1>15 
3.002 
2.990 
2.977 

PftOPERTIESOF MIXED HALIDE MELTS 

Mol % 
CsI 

I} 

25 
50 
75 

100 

TABLF 348. CsBr .. CsI: Density (g em -3) 

Mol percent Csl 

75 50 

3.l13 3.101 
3.1(1) 3.0a8 
a.088 3.076 
.'-l.fl7.'l :,t064 
3..{\f>3 3.051 
3.050 3.039 
3.()38 3.027 
3.025 3.014 
3.013 3.002 
3.000 2.990 
2.988 2.978 
2.975 2.965 
2.963 2.953 
2,950 2.941 
2.938 2.928 
2.925 2.916 
2.913 2.904 
!1.~i)i) .1).891 

Temperature.dependent eqllaJions 
p"'a -bT 

4.2236 
4.28U 
4.2817 
4.3130 
4.33405 

I 

1.1952 
1.2334 
1.2303 
1.2501 
1.2568 

25 

3.109 
3.097 
·~.Q85 
3.072 
g.060 
3.04.8 
lW35 
3.023 
s.on 
2.993 
2.986 
2.974 
2.961 
2.949 
2.937 
2.924 
2.912 
2.900 
2.007 

The"", v"IIJ"~ , .. " h,."".d nl'l tit" """,It nf 7.UI',. "nd Olt~,u:l\l (Are"i. 
medean method) l381. The following equation, with concentration, e, 
in mole percent CsBr and temperature in K, has been derjved from 
\he preceding data: p:;: a + be + cT2 + dT3 + eCt1., where a '" 
3.91098, b.J(/· '" -9.13810, c~106 "" -1.22167, d.1010 

"" 3.87251, 
e.l(}l 0 ~ 4.567)il4<, ",WI <t u.a;dlllUJU departure Qt -0.22'11: at 94,'}.,'} K 
and 75 mol % CsBr, and a standard error of estimatcQi' O.l0'}'0. This 
equ.ation may be used to calculate the density of CsBr-CsI melts at 
any concentration in the temperature range 943·1138 K. 

0 

3.100 
3.088 
3.076 
3,1)64 
3.052 
3.MQ 
3.028 
3.0lb 
3.004 
2.~93 
2.931 
2.?69 
2.957 
2.945 
2.933 

TABLE 349. Viscosity stwfies: CsBr.CsI TABLE 350. CsBr.Csl: Viscosity (cp) 

Investigations critically re-examined 

Csl 
mol 0/0 

Temp. lallge 
(T) 

See footnote a 

Mol roCs! lO70K 

0 1.263 
12 1.172 
25 1.156 

37 1.127 
30 1.087 

275 

Deviations from previ()us NSRDS reeommendationsll, p. 20} 63 1.(17 ? 

a.yhe temperature range was not given. The isothenn at }070 K 
(molar viscosity vs. composition) was reported. The values in the fol .. 
lowing table were calculated from tb.~ data. 

75 1.()5$ 
88 1.041 

100 UJl 1 

These values are hased on the work of Sroirnov, KhokhIov and 
Antonov (oscillating sphere method) {651 and the density data of 
refereMe 1741. 
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TABLE 351. CsBr-CsI: Molar viscosity (erg 5 mol -1)a TABLE 352. Surface tension studies: CsBr-CsI 

Temperature-dependent equations 
log 11M = A + BIT 

Investigations critically re-examined 

Mol 0/0 -A B Cal 

0 1.0230 1031 
12 1.0633 1073 Deviations from previous NSRDS recommendations (2, pp_ 63,64] 
25 1.0330 i046 
37 1.0266 1038 
50 1.0235 1033 
63 0.9939 1004 
75 0.9606 968 
88 0.8736 880 

100 0.9142 918 

Equations as reported by Smirnov, Khokhlov and Antonov [65J 
(see footnote, table 349); of limited value since temperature limits 
of applicability and standard deviation were not reported. 

aMolar viscosity is defined by rl.,Mp-l) where M = X 1M1 + X
Z
M

2
, 

and P. XI' Xz , are the density and mol fraction composition of the 
molten mixture, with the units of 1/ in poise. 

Ref. 
CsI 

mol 0/0 

74 0 
74 100 

TABLE 353. CsBr·CsI: Surface tension (dyn cm -1) 

Mol percent CsI 
T 

100 88 75 63 50 37 

930 73.2 74.0 75.1 76.2 77.3 76.7 
940 72.6 73.4 74.5 75.6 76.7 78.1 
950 72.0 72.9 74.0 75.0 76.1 77.5 
960 71.5 72.3 73.4 74.4 75.5 76.9 
970 70.9 71.7 72.8 73.8 74.9 76.3 
980 70.3 71.1 72.2 73.3 74.4 75.7 
990 69.8 70.6 71.7 72.7 73.8 75.1 

1000 69.2 70.0 71.1 72.1 73.2 74.5 
1010 68.6 69.4 70.5 71.5 72.6 

I 
73.9 

1020 68.1 68.9 69.9 70.9 72.0 73.3 
1030 67.5 68.3 69.4 70.3 71.5 72.7 
1040 66.9 67.7 68.8 69.8 70.9 72.1 
1050 66.4 67.1 68.2 69.2 70.3 71.5 
1060 65.8 66.5 67.7 68.6 69.7 70.9 
1070 65.2 66.0 67.1 68.0 69.1 70.3 

Temperalure-dependenl equaLion~ 
"'{= a - bT 

Mol 0/0 
OsI a b 

0 141.4 0.0630 
12 139.2 0.0621 
25 136.6 0.0609 
37 134.3 0.0598 
50 131.3 0.0581 
63 130.2 0.0581 
75 128.4 0.0573 
88 127.4 0.0574 

100 125.9 0.0567 

Min. departure Max. departure 

0.46% (935 K) 1.440/0 (1070 K) 
0.93% (950 K) 2.100/0 (1070 K) 

I 

I 25 12 0 

80.0 61.4 82.6 
79.3 80.8 82.2 
78.7 80.2 81.5 
78.1 79.6 80.9 
77.5 79.0 80.3 
76.9 78.3 79.7 
76.3 77.7 79.0 
75.7 77.1 78.4 
75.1 76.5 77.6 
74.5 75.9 77.1 
73.8 75.2 76.5 
73.3 74.6 75.9 
72.7 74.0 75.3 
72.0 73.4 74.6 
71.4 72.7 74.0 

These values are based on the work of Stepanov and Smimov (maximum bubble pressure method) [74]. The precision in the measurements 
was reported as :to.1 dyn em -1. 
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I-Ig8'2'l-Ig12 

iJ 
250 

!!... 

~ 
236,5 

::: .. 
Q. 
E 
~ 

200 

0 20 60 80 
flgDr2 

Mol % Hgl2 

FIGURE 51. Temperature.composition phase 
HgBr2·Hgh· 
W. Reinders, Z. Phys. Chem., 32,494 (1900). 

100 
H\l12 

diagram for 

Melt Preparation and Purification 

Mentus and Susie [73] used Merck (99.0%) HgI2 and 
(99.5%) HgBr2' The HgI2 was distilled under a partial O2 
pressure and then sublimed under vacuum. The HgBr2 was 
distilled three times in a stream of N2 and HBr and then 
sublimed under vacuum. 

TAELE 354. Electrical conductance studies: HgBrl·HgIl 

Investigations critically re~examined 

Ref. HgI2 Temp. range 
Comments 

mol 0/0 (T) 

73 0·100 ~493·813 (g) Cell material: Pyrex; Pt elec-
trodes; calibration: molten HgI2 . 

TAELE 355. HgBr2-Hgh: Specific conductance (ohm -1 em -1 x 103
) 

Hgh 
Temperature (K) 

Mol 0/0 500 550 600 ! 650 700 750 800 

0 0.20 0.27 0.35 0.40 0.40 0.35 
1 0.24 0.32 0.40 0.42 0.41 0.38 
5 0.37 0.48 0.69 0.76 0.74 0.66 
8 , 0.49 0.63 0.76 0.78 0.76 0.65 

12 0.50 0.74 0.95 1.1 1.1 0.98 0.85 
17 0.83 1.2 1.5 1.6 1.5 1.5 1.2 
23 1.4 1.9 2.2 2.2 2.1 1.9 1.5 
31 2.1 2.6 3.1 3.1 2.8 2.5 2.0 
49 6.3 7.6 7.8 6.9 5.6 4.5 3.5 
66 15. 13. 11. 8.9 6.8 4.1 
77 19. 16. 13. i1. 9.5 6.5 
89 24. 20. lb. 13. 9.5 7.1 

100 26. 22. 17. 14. 10. 

These values were interpolated to two significant figures from the graphical presentation of Mentus and Susic (classical ac technique) [73]. 

TABLE 356. Density studies: HgBr 2 -HgI2 

In vestigation s critically re-examined 

Ref. 
HgI2 Temp. range Comments 

mol 0/0 (T) 

7 0,41,100 493·531 Glass bob filled with mercury. 

T 

493.2 
513.2 
520.2 
531.2 

Mol percent HgI2 

100 

5.34 I 

41 

5.36 

5.29 
5.27 

I 

o 

5.26 
5.24 
5.22 

These values are those obtained experimentally by Beck (Archi· 
medean method) [71. 

TABLE 358. Viscosity studies: HgBr2 ·HgI2 

Investigations critically re·examined 

Ref. 
HgI2 Temp. range Comments 

mol % (T) 

7 0,41,100 493-531 Cell material: glass viscometer; 
calibration: water, aniline 
(25°C). 

Deviations from previous NSRDS recommendations [1, pp. 17,22] 

Ref. HgI. Min. departure Max. departure 
mol 0/0 

7 100 35.20/0 (531.2 K) 
7 0 3.70/0 (531.2 K) -40.6% (520.2K) 

The apparatus used by Beck [7] was designed so that both density 
and viscosity measurements could be obtained. 
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l' 

493.2 
513.2 
520.2 
531.2 

TABLE 359. HgBrz-HgI2 : Viscosity (cp) 

Mol percent HgI2 

100 

3.963 2.flflfl 

These values arc those ohtained experimentally by Beck (capillary 
method) (71. 

900 
() 
l!.-

" ;.; 
~ ., 
0. 
E 
t! 

500 

0 
K8r 

KBr-KI 

K8r-KI 

20 40 60 

Mol % 1<1 

80 100 
KI 

FIGURE 52. Temperature-composition phase diagram for KBr-KI. 

LB. Vrzhesnevskii, J. Russ. Phys. Chern. Soc., 41, 1302 (1909); Z. 
anorg. Chern., 74,95 (1912). 

M. Amadori and G. Pampanini, Alti. accad. Lincei, 20 [11], 572 
(1911). 

Melt Preparation and Purification 

Zuea's [27J method of drying melts is given under the 
system CsCI-CsBr. 

TABLE 360. Electrical conductance studies: KBr-KI 

Investigations critically re-examined 
----

Ref. 
KI Temp. range 

Comments 
mol % (T) 

---.--
27 0-100 949-1223 Silica V-shaped capillary cell: Pt 

electrodes; freq. range: LOOO-
7000 Hz, calibration: O.lM and 
1.0M KCI solutions. 

62 eutectic 1225-1384 
(g) 

Deviations from previous NSRDS recommendations [I, pp.14, 19] 

Ref. 

27 
27 

KI 
mol 0/0 

100 
o 

I Min. departure 

I -0.2 % (1040 K) 
1 0.110/0(1040K) 

Max. departure 

1.70/0 (1000 K) 
-1.20/0 (ll20 K) 

TABLE 361. KBr-KI: Specific conductance (ohm -1 em -1) 

Mol percent KI 
T -

100 80 60 40 20 0 

960 1.367 1.405 
970 1.348 1.387 1.427 
980 1.368 1.408 1.449 
990 1.388 1.428 1.470 

1000 1.392 1.408 1.448 1.491 
1010 1.408 1.428 1.468 1.512 1.572 
1020 1.425 1.447 1.487 1.533 1.594 
1030 1.442 1.466 1.506 1.553 1.615 1.678 
1040 1.458 1.484 1.526 1.573 1.636 1.698 
1050 1.475 1.503 1.544 1.593 1.656 1.719 
1060 1.491 1.521 1.563 1.612 1.677 1.740 
1070 1.508 1.538 1.582 1.631 1.697 1.760 
1080 1.525 1.555 1.600 1.650 1.717 1.781 
1090 1.541 1.572 1.618 1.668 1.736 1.801 
1100 1.558 1.589 1.636 1.686 1.756 1.822 
1110 

I 

1.575 1.606 i 1.653 1.704 1.775 1.843 
1120 1.591 1.622 

I 
1.671 1.722 1.794 1.863 

1130 1.608 1.637 1.688 1.739 1.812 1.884 
1140 

I 

1.624 1.653 1.756 1.830 1.905 
1150 1.641 1.668 1.925 
1160 1.658 1.683 1.946 
1170 1.674- 1.697 1.966 
1180 1.987 
1190 I 2.008 
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KI 

mol 0/0 

0 
20 
40 
60 

! 80 ! 
100 

J 

Ta"LE 361. KDr-KI; Specific conductance (ohm- l em-I )-Continucd 

a 

-0.4470 
-2.0029 
-2.0584 
-1.5950 
-2.1017 
-0.2701 

Temperature-dependent equations 
" a + bT + cT' 

bolOs c·106 

2.0628 0 
4.9139 -1.3609 
5.0035 -1.4537 
4.1011 -1.0582 
5.0566 -1.5466 
1.6618 0 

Standard 
error of 
estimate 

0.180/0 
0.03% 
0.04% 
0.050/. 
0.06% 
0.20% 

27'!J 

Temp. range 
(T) 

1017.2-1223.2 
973.2-1143.2 
957.2-1143.2 
943.2-1133.2 
954.2·1193.2 
993.2-1173.2 

These values are based on the work o~ Zuea and Ionescu-Vasu (classical ac teehnique) [27J. 

TABLE 362. Density studies: KBr-KI 

Investigations critically re-examined 

Ref. 
KI Temp. range 

Comments 
mol % (T) 

27 0·100 958-1223 Platinum bob; calibration: water. 

Deviations from previous NSRDS recommendations L1, pp. 14,19 J 

Ref. 
KI 

Min. departure Max. departure 
mol % 

27 100 0.04% (1000 K) 0.27% (1170 K) 
27 0 0.000/0 (1020 K) 0.020/. (1140 K) 

TABLE 363. KBr-KI: Density (g cm-3
) 

percentKI 
T 

I 100 I 80 60 40 20 0 
I 

I 
960 i 2.3AA 2.284 
970 2.383 2.329 2.275 
980 2.374 2.320 2.266 
990 2.414 2.365 2.311 2.257 

1000 2.405 2.356 2302 2.24H 
1010 2.395 2.347 2.293 2.239 2.182 
1020 2.386 2.337 2.283 2.230 2.174 
1030 2.377 2.328 2.274 2.221 2.165 2.109 
1040 2.367 2.319 2.265 2.212 2.157 2.100 
1050 2.358 2.310 2.256 2.203 2.148 2.092 
1060 2.349 2.301 2.247 2.194 2.139 2.084 
1070 2.340 2.292 2.238 2.185 2.131 2.076 
1080 2.330 2.282 2.229 2.176 2.122 2.067 
1090 2.321 2.273 2.220 2.167 2.114 2.059 
1100 2.312 2.264 2.211 2.158 2.105 2.051 
1110 2.302 2.255 2.202 2.149 2.096 2.043 
1120 2.293 2.246 2.1 <)3 2.140 2.088 2.035 
1130 2.284 2.237 2.184 2.131 2.079 2.026 
1140 2.275 2.228 2.175 2.122 2.071 2.018 
1150 2.265 2.218 2.166 2.113 2.062 2.010 
1160 2.256 2.20<) 2.1.')7 2.10:; 2.053 2.002 
1170 2.247 2.200 2.147 2.096 2.045 1.993 
1180 2.138 2.087 2.036 1.985 
1190 1.977 
1200 1.969 
1210 1.961 
1220 1.952 
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TABLE 363. KBr-KI: Density (g cm- 3 )-Continued 

Mol 0/0 
KI 

o 
20 
40 
60 
80 

100 

Temperature-dependent equatiou:; 
p = a - bT 

a 

2.9552 
3.0501 
3.1426 
3.2085 
3.2709 
3.3336 

0.8220 
0.8592 
0.8949 
0.9069 
0.9152 
0.9290 

These values are based on the work of Zuca and Ionescu-Vasu (Archimedean method) [21]. The precision in the measurements was estimated 
as 0.10/0. The following equation, with concentration, C, in mole percent KBr and temperature in K, has been derived from the preceding data: 
p = a + bT + eC2 + dTC + eCT2, where a = 3.34229, b.104 = -9.36244, c.106 = -1.47865, d.106 = -5.50902, e.l09 =2.95892, with a 
maximum departure of l1.13'1o at 1178.2 K and 60.0 mol % KBr, and a standard error of estimate of 0.01 'Yo. Thi:; elluaLiul1 Illay he u6cd to 
calculate the density of KBr-KI melts at any composition in the temperature range 958-1223 K. . 

LiBr-LiI 

Melt Preparation and Purification 

References [79] and [82] contain no information on 
melt preparation and purification. However, see CsF-CsCl. 

Ref. 

82 

TABLE 364. Electrical conductance studies: LiBr-Lii 

Lil 
mol 0/0 

0-100 

Temp. range I! Comments 
(T) 

758-1113 Ipt electrodes; freq. range; 
150,000 Hz. 

Deviations from previous NSRDS recommendations LI, pp.14, 19] 

Ref. 
LH 

Min. departure Max. departure 
mol 0/0 

82 100 0.290/0 (875 K) 0.40"/0 (760 K) 
82 0 0.020/0 (915 K) 2.150/0 (830 K) 

TABLE 365. LiBr.LiI: Specifie conductance (ohm -1 cm -1) 

Mol percent Lil 
T 

100 88 75 63 50 37 25 12 0 

760 4.005 4.286 4.059 4.194 4.056 4.242 4.169 4.276 4.4~5 
780 4.103 4.384 4.160 4.301 4.163 4.358 4.280 4.392 4.534 
800 4.198 4.478 4.254 4.405 4.267 4.454 4.385 4.500 4.641 
820 4.292 4.571 4.345 4.506 4.364 4.553 4.488 4.607 4.742 
840 4.379 4.657 4.432 4.600 4.462 4.649 4.586 4.707 4.838 
860 4.463 4.740 4.515 4.693 4.552 4.743 4.679 4.806 4.936 
880 4.543 4.819 4.594 4.783 4.641 4.831 4.768 4.897 5.024 
900 4.618 4.894 4.672 4.865 4.723 4.915 4.855 4.988 5.111 
920 4.692 4.966 4.745 4.947 4.806 4.997 4.939 5.074 5.194 
940 4.760 5.034 4.813 5.024 4.883 .5.073 5.016 5.157 5.273 
960 4.827 5.099 4.879 5.099 4.957 5.148 5.091 5.235 5.348 
980 4.889 5.158 4.943 5.166 5.028 5.219 5.164 5.310 5.422 

1000 4.950 5.219 5.001 5.236 5.095 5.287 5.231 5.384 5.490 
1020 5.007 5.273 5.058 5.299 5.158 5.351 5.298 4.451 5.557 
1040 5.059 5.327 5.112 5.359 5.221 5.411 5.359 5.517 5.619 
1060 5.109 5.377 5.163 5.417 5.277 5.470 5.421 5.582 5.b79 
1080 5.157 5.421 5.210 5.470 5.332 5.525 5.474 5.641 5.737 
1100 5.201 5.467 5.255 5.521 5.385 5.577 5.529 5.698 5.791 

I 
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Mol 0/0 
LiI 

100 
88 
75 
63 

I 50 
37 
25 
12 

0 

rnvrt:n •• t:i) vr '"111'':;''' """ .... v"" .......... .. 

TABLE 365. LiUr-LiJ: Specific condu·ctance (ohm 1 cm 1 )-Gontlnued 

--a 

4.08582 
4.09478 
4.271172 
3.55317 
3.66209 
3.72232 
4.4278.~ 

4.44181 
4.14735 

I 

Temperature-dependent equations 
K'" a+bT+c'P +dT3 

b·10' -col0s 

1.75137 1.08152 
1.85403 1.19801 
1.84010 1.18656 
1.56781 0.825362 
1.57076 0.842946 
1.64967 0.926179 
1.83388 1.10448 
1.84793 1.10134 
1.82938 1.10546 

do109 

2.33612 
2.75254 
2.74209 
1.36391 
1.47862 
1.77342 
2.36562 
2.35860 
2.39809 

ZHl 

Standard 
error of 
estimate 

0.022% 
0.021'10 
0.0250/0 
0.0190/0 
0.018?;' 
0.039% 
0.02(}'>/0 
0.0170/0 
0.0200/0 

These values are based on the work of Smirnl)v, Khokhlov, Stepanov. and Shumov. (classical ac tech~que) (82]. The data were reported in 
equation form as equivalent conductance. The equations given above were generated by converting to specific conductance using the density 
equations of [82). 

TABLE 366. Density studies: LiBr-LiI 

Investigations critically re-examined 

Ref. 
Lil Temp. range 

Comments 
mol % (T) 

82 0-100 758-1113 Platinum 5phere; calibratiuu: 
KNOs' 

Deviations from previous NSRDS recommendations [1, pp. 14,19] 

Ref. 
LiI Min. departure Max. departure 

mol % 

82 100 0.48% ( 760 K) 0.49% (880 K) 
82 0 -0.30% (1020 K) -0.47% (830 K) 
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T 

760 
780 
800 
820 
840 
860 
880 
900 
920 
940 
960 
980 

1000 
1020 
1040 
1060 
1080 
lIOO 

JANZ, TOMKINS, AND ALLEN 

TABLE 367. LiBr-LiI: Density (g em- 3
) 

Mol percent LiI 

100 75 50 25 

3.108 2.977 2.849 2.730 
3.089 2.960 2.834 2.714 
3.071 2.943 2.818 2.699 
3.053 2.925 2.802 2.684 
3.034 2.908 2.787 2.668 
3.016 2.891 2.771 2.653 
2.997 2.874 2.755 2.637 
2.979 2.857 2.739 2.622 
2.961 2.840 2.724 2.607 
2.942 2.823 2.708 2.591 
2.924 2.806 2.692 2.576 
2.905 2.789 2.677 2.560 
2.887 2.772 2.661 2.545 
2.869 2.755 2.645 2.530 
2.850 2.738 2.630 2.514 
2.832 2.721 2.614 2.499 
2.813 2.704 2.598 i 2.483 
2.795 2.687 2.583 

I 
2.468 

Temperature.dependent equations 
p a bT 

Mol % 
b.l03 Standard 

Lil a 
.deviation 

0 3.034 0.628 0.004 
25 3.315 0.770 0.005 
50 3.446 0.785 0.005 
75 3.625 P.853 0.006 

100 3.807 0.920 0.005 

These values are based on the work of Smirrtov, Khokhlov, 
Stepanov and Shumov (Archimedcan method) [821. The .following 
equation, with concentration, C, in mole percent Lil and temperature in 
K, has been derived from the preceding data: p = a + bC + cT + cfC2 

+ eTC + fC 3 + gTC2
, where a 3.04785, b.l02 = 1.20585, c.l04 

'" -6.42550, d.lO~ -4.67221, e.l06 = -3.87489, 1.107 

'= 1.91326, g.lQs :: 1.20274, with a maximum departure of 0.290/0 
at 758 K and 25 mol % LiI, and a standard error of estimate of 0.003. 
This equation may be used to calculate the density of LiBr-LiI melts 
at any concentration in the temperature range 758-1113 K. 

TABLE 368. Surface tension studies: LiBr-LiI 

Investigations critically re-examined 
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0 

2.557 
2.544 
2.532 
2.519 
2.506 
2.494 
2.481 
2.469 
2.456 
2.444 
2.431 
2.419 
2.406 
2.393 
2.381 
2.368 
2.356 
2.343 



T 

870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1010 
1080 
109() 
1100 
1110 
1120 

100 

91.5 
91.0 
90.4 
89.9 
89.3 
M.7 
88.1 
87.6 
87.0 
86.5 
85.9 
85.3 
84.8 
84.2 
83.6 
83.1 
S2.5 
in.9 
81.4 
SO.8 
80.2 
79.7 
79.1 
78.5 
78.0 

PROPERTIES OF MIXED HALIDE MELTS 

TABLE 369. LiBr-LiI: Surface tension (dyn em -1 ) 

I 

Mol percent Lil 

75 50 

105.5 
104.8 

96.7 104.2 
96.1 103.6 
95.5 103.0 
94.~ 192.4 
94.4 101.7 
93.8 101.1 
93.2 100.5 
92.6 99.9 
92.0 

! 
99.3 

91.5 I 98.6 
90.9 98.0 
90.3 97.4-
89.7 96.8 
89.1 92.2 
88.6 95.5 
88.0 94.9 
87.4 94.3 
86.8 93.7 
86.2 93.1 
05.7 92.4 
85.1 91.8 
84.5 91.2 

Temperature-dependent equatiolUl 
'Y = a - bT 

I, 

I 

Mol % Lil a b 

0 
25 
50 
75 

100 

185.2 
171.4 
159.5 
148.3 
140.7 

0.0691 
0.0661 
0.0620 
0.0580 
0.0565 

25 

113.2 
i12.6 
iIi.9 
111.2 
110.6 
109.9 
109.3 
108.6 
107.9 
107.3 
106.6 
106.0 
105.3 
104.6 
104.0 
103.3 
102.7 
102.0 
101.3 
100.7 
100.0 
99.3 
98.7 
98.0 

These values are based on !he work of Smirnov and Stepanov 
(maximum bubble pressure method) [79J. The following equation, 
with concentration, C, in mole percent Lil and temperature in K, has 
been derived from the preoeding dAtu:"y a + bTC + GCl + dT2 I 

ee3 + fCP +' gT3, where a = 152.81339, b·l03 = -1.11105, c.l03 = 
2.62520, a·lOs -4.06922, e·l0~ = -9.74567, f·l0' = 6.23915, 
8'.109 = 4.08568, wi!h a maximum departure of 0.43~/o at 1110 K and 
100 mol % Lif, and a standard error of estimate of 0.194 dyn cm-'. 
This equation can be used to calculate the surface tenlion of melts 
in the LiBt,LiI system at any composition in the temperature range 
861-1120K. 

283 

0 

124.4 
123.7 

! 
123.0 
122.3 
121.6 
120.9 
120.2 
119.5 
119.9 
118.2 
117.5 
116.8 
il6;i 
115.4 
114.7 
114.0 
113.3 
112.6 
111.9 
111.3 
110.6 
109.9 
109.2 
10S.5 
107.8 
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NaBr-Nal TABLE 370. Electrical conductance studies: NaBr-Nal 

Investigations critically re-examined 

900 NoBr-Nol 

13 
Ref. 

Nal Temp. range 
Comments 

mol')\, (T) 
e.. 

148 
27 0-100 943-1223 Silica U-shaped capillary; Pt 

~ 700 

~ 
67 electrodes; freq. range: 1000-

E 
,! 

7{)OO If,,; calibrAtion: O.1M snd 

1.0M KCl solutions. 
500 

Deviations from previous NSRDS recommendations [1, pp. 14,19] 
0 20 40 SO eo 100 

NoBr No' 
Mol % Nol 

FIGURE 53. Temperature-composition phase diagram for· NaBr-Nal. 
E. Schoben, DIssertation, Leipzig, 1912. 
M. Amadori, Atti. accad. Lincei, 21, 1,467 (1912). 

Melt Preparation and Purification 
Zuca's [27] method for drying salt melh ilil de"r.ribp.fI 

under the system CsCI-CsBr. 

Ref. 
Nal Min. departure 

mol 0/0 

27 100 0.310/0 (1010 K) 
27 0 -1.0 % (1050 K) 

TABLE 371. NaBr-Nal: Specific conductance (ohm -1 em-I) 

T 
100 

960 2.425 
970 2.446 
980 2.466 
990 2.486 

1000 2.506 
1010 2.525 
1020 2.545 
1030 2.563 
1040 2.582 
1050 2.600 
1060 2.619 
1070 2.636 
1080 2.654 
1090 2.671 
1100 2.688 
1110 2.705 
H2O 2.721 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 

Nal 
mol 0/0 " 

0 1.121B 
20 -1.7118 
40 -0.7070 
60 -0.6172 
80 ~O.9488 

100 -0.8315 

80 

2.524 
2.543 
2.563 
2.582 
2.600 
2.619 
2.637 
2.655 
2.672 
2.690 
2.706 
2.723 
2.739 

Mol percent Nal 

60 40 

2.497 
2.518 
2.539 
2.559 2.619 
2.579 2.640 
2.600 2.660 
2.619 2.680 

': 2.639 2.700 

I 2.658 . 2.719 
I 2.678 2.738 

2.697 2.757 
2.713 2.776 
2.734 2.795 
2.752 2.813 
2.770 2.831 
2.788 2.848 

Temperature-dependent equAtiona 
K = a + bT + cf2 

b·103 ,,·10& 

1.7371 0 
6.6207 -2.1976 
4.5909 -1:2646 
4.3102 -1.1338 
4.9699 -1.4972 
4.7141 -1.3768 

These values are based on the work of Zuca and lonescu-V asu (classical ac technique) [27]. 
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20 

I 
I 

2.733 
2.755 
2.776 
2.797 
2.817 
2.837 
2.856 
2.875 
2.894 
2.912 
2.930 
2.947 

Standard 
error of 
estimate 

O.IMo 
0.030/0 
0.060/. 
0.080/0 
0.040/. 
0.070/0 

Max. departure 

1.30/0 (960 K) 
-7.10/0 (1220 K) 

i 0 

I 
I 

I 

2.946 
2.963 
2.981 
2.998 
3.015 
3.033 
3.050 
3.067 
3.085 
3.102 
3.119 
3.137 
3.154 
3.172 
3.189 
3.206 
3.224 
3.241' 

Temp. range 
(T) 

1043.2.1223.2 
1007.2.1127.2 
991.2-1133.2 
963.2.1127.2 
981.2-1124.2 
943.2·1153.2 
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TAJILE 372. Density studies: NaBr·Nal 
=============, "-'-',',c--"'-"--_-= 

Investigations critically re-examined 
-" ~-,~ .... 

Ref. 
NaI Temp. range 

Comments 
mol 0/0 (T) 

27a 0.100 943·1223 Pt hob: calibration: water. 
~ ... 

Deviations from previous NSRDS recommendations [I, pp. 14,19] 
--- , -, 

Ref. 
Na! 

Min. departure Max:. departure 
mol 0/0 

27 100 -0.04% (ll20 K) -0.11 % (960 K) 
27 0 2.1 % (1050 K) 2.2 'io(1220K) 

aZuca [27) reported a precision in density measurements of 0.1 'Yo. 

TABJ,E373. NaBr.NaI: Density (g em -3) 
,-

Mol percent Nat 
T 

I, 
100 80 60 40 20 0 

- -~~~~-

950 2.609 
960 2.713 2.560 2.537 
970 2.703 2.591 i 2.528 I 
980 2.694 2.582 2.520 
990 2.685 2.573 2.511 

1000 2.675 2.625 2.564 2.502 2.435 
1010 2.666 ' 2.616 2.556 2.493 2.426 
1020 2.656 2.607 2.547 2.485 2.418 
1030 2.647 2.:;98 2.53H 2.470 2.409 
1040 2.638 2.588 2.529 2.467 2.400 I 

1050 2.628 2.579 2.520 2.458 2.392 2.317 
1060 2.619 2.570 2.511 2.449 2.383 2.309 
1070 2.609 2.561 2.503 2.441 2.374 2.300 
1080 2.600 2.552 2.494 2.432 2.366 2.292 
1090 2.591 2.542 2.485 2.423 2.357 2.284 
1100 2.581 2.533 2.476 2.414 2.348 2.276 
1110 2.572 2.524 2.467 2.405 2.33~ 2.267 
1120 2.563 2.515 2.458 2.397 2.331 2.259 
1130 2.450 2.251 
1140 

J 
2.243 

1150 2.235 
1160 2.226 
1170 2.218 
1180 2.210 
1190 

I 
2.202 

1200 2.194 
1210 2.185 
1220 2.177 
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TABLE 373. NaBr-NaI: Density (g em- 3 )-Continued 

Mol 0/. 
.NaI 

0 
20 
40 
60 
80 

100 

Temperature-dependent equation3 

p a + bT 

a 

3.1799 
3.3058 
3.3808 
3.4473 
3.5445 
3.6144 

b.l03 

-0.8220 
-0.8706 

0.87B7 
-0.8829 
-0.9193 
-0.9392 

These values are bascd on the work of Zuca and Ionescu-Vasu 
(Archimedean method) r271. A precision of 0.1% was reported. The 
following equation, with concentration, C, in mole percent NaBr and 
temperature in K, haG heen derived from the preceding dato; p - a 

+ bT + eTC + dCT2
, where a'" 3.56238, b.l04 -8.81874, e.l06 

-5.10017, d.l09 
'" 2.08591, with a maximum departure of 0.640/. 

at 1043 K and 100 mol % NaBr, and a standard error of estimate of 
0.250/0. This equation may bc used to calculate the density of 
NaBr-NaI melts at any concentration in the temperature range 
943.1223 K. 

RbBr-Rbl TABLE 374. Electrical conductance studies: RbBr·RbI 

Melt Preparation and Purification Investigations critieally re-examined 

I 

Zuca's [38] method of drying fused salts is descrihed 
under the systl'm r.~Rr.r.sl. 

Ref. 
RbI 

mol 0/. 
Temp. range 

(T) 
Comments 

38 0-100 933·1188 Silica U .,shaped capillary cell; Pt 

I elcctrodcs; frcq. range:, 1000· 
7000 Hz; calibration: O.lM and 
1.0M KCl solutions. 

Deviations from previous NSRDS recommendations [1, pp. 17, 20] 

RbI ; 
Ref. ' I Min. departure Max. departure 

mol % 

38 100 0.10% (980 K) -1.8% (1100 K) 
38 0 -0.80% (1000 K) --4.0% (1120 K) 
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T 
100 

950 0.927 
960 0.943 
970 0.958 
980 0.973 
990 0.987 

1000 1.002 
1010 1.016 
1020 

! 
1.031 

1030 1.044 
1040 1.058 
1050 1.072 
1060 1.085 
1070 1.098 
1080 l.lll 
1090 1.124 
1100 1.137 
1110 
1120 
1130 
1140 

RbI 
mol 'Yo a 

0 -1.6004 
25 -1.4377 
50 -1.5223 
75 -1.3832 

100 -1.4378 

t'HUt"I:H III::> UI" MIXI:U HJ.\LIUI: MI:L I ~ 

TABLE 375. RbBr·RbI: Specific conductance (ohm -1 em --1 ) 

r 

Mol percent RbI 

75 50 

0.986 
1.002 
1.018 

l.001 I 1.034 
1.016 I 1.049 
1.031 1.065 
1.045 1.080 
1.060 1.095 
1.074 1.109 
1.088 1.124 
1.102 1.138 
1.115 1.152 
1.128 1.166 
1.142 1.179 
1.155 1.193 
1.168 1.206 
1.180 1.219 
1.193 1.232 

Temperature.dependent equations 
K a + bT +CT2 

b.10 3 

I 
c·l06 

I 

·3.8682 -1.0729 
3.5218 -0.9679 
3.6524 -1.0655 
3.3654 -0.9514 
3.4345 -0.994.7 

25 

1.084 
l.l00 
1.116 
1.132 
1.148 
1.163 
1.178 
1.193 
1.208 
1.222 
1.237 
1.251 
1.265 
1.279 

Standard 
error of 
estimate 

0.020/0 
0.020/0 
0.030/0 
0.030/0 
0.030/0 

287 

0 

1.160 
l.l78 
l.l95 
1.212 
1.229 
1.246 
1.262 
1.278 
1.294 
1.310 
1.326 
1.341 
1.356 
1.371 
1.386 
1.401 
1.415 

Temp. range 
(T) 

963.2·1153.2 
973.2-1173.2 
933.2-1188.2 
953.2-1153.2 
933.3.1103.2 

These values are based on the work of Zuca and Olteanu (classical ae technique) [38]. 

TABLE 376. Density studies: RbBr-RbI 

Tnv",dig~tinnR ",riti~"lIy re-examined 

Ref. 
RbI Temp. range 

Comments 
mol 0/0 (T) 

38 0-100 943-1143 Pt. bob; calibration: water. 

Deviations from previous NSRDS recommendations [1, pp. 17, 20] 

Ref. 
RbI 

Min. departure Max. departure 
mol % 

38 100 0.00/0 (980 K) -0.110/0 (HOO K) 

38 0 0.0%(1100, -0.040/0 (1060 K) 
1140K) 
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T I 

! 
I 

950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 

100 

2.863 
2.852 
2.840 
2.829 
2.817 
2.805 
2.794 
2.782 
2.711 
2.759 
2.747 
2.736 
2.724 
2.712 
2.701 
2.689 
2.678 
2.666 

JANZ. TOMKINS. AND AllEN 

TABLE 377. RbBr-Rbl: Density (g cm -3) 

Mol % 
RhI 

o 
25 
50 
75 

100 

75 50 

2.787 
2.777 
2.766 

2.783 2.756 
2.773 2.74::; 
2.763 2.735 
2.752 2.724 
2.742 2.714 
2.732 2.70:J 
2.722 2.693 
2.712 2.682 
2.701 2.671 
2.691 2.661 
2.681 2.650 
2.671 2.640 
2.660 2.629 
2.650 2.619 
2.640 2.608 

Temperature-dependent equations 
p =: a + bT 

a 

3.7373 
3.7845 
3.7863 
3.7860 
3.9667 

! 

I 
i 

-1.0704 
-1.0909 
-1.0517 
-1.0233 
-1.1613 

25 

2.737 
2.726 
2.715 
2.705 
2.694 
2.683 
2.672 
2.661 
2.650 
2.639 
2.628 
2.617 
2.606 
2.595 
2.585 
2.574 

These values are based on the work of Zuca and Oiteanu (Archi­
medean method) [38). The following equation, with concentration,C, 
in mole percent RbBr and temperature in K, has been derived from 
the preceding data: p =: a + bT + cG + dCTl, where a = 3.92671, 
b.l03 = -1.12343, c.l03 = -1.81127, d.10 10 = 4.02830, with a 
maximum departure of 0.300/0 at 1113.2 K and 75 mol % RbBr and 
a standard error of estimate of 0.14%. This equation may be used to 
calculate the density of KbBr-Kbl melts at any concentration in the 
temperature range 943-1143 K. 
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0 

2.688 
2.678 
2.667 
2.656 
2.645 
2.635 
2.624 
2.613 
2.603 
2.::;92 
2.581 
2.571 
2.560 
2.549 
2.538 
2.528 
2.517 
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o 

Mol % Sbl3 
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Melt Preparation and Purification 

Saito et al. [24J purified antimony halides by vacuum 
distillation. The samples taken for conductance rnea::mre­
ments were distilled directly into the cell. 

T AliI.];! 378. Electrical conductance studie,,: SbBr. -£11. 

Investigations critically re-examined 

Ref. 
ShI) Temp. uUlge 

Comments 
mol 0/(> (T) 

24 0-100 380-540 Cell material: Pyrex; four tung-
~ten electrode!!; calibratiun: KCl 
solutions. 

FIGURE. 54. Temperature-composition phase diagram for 
SbBr3-SbI3. 
G.B. Bernardis, Atti. della Reale Accad dei Lineei, (5), 21, 11,438 
(1912). 

T 
100.0 95.0 !to.0 80.0 

380 
390 
400 
410 
420 
430 
440 19.79 
450 21.81 

, 
21.47 ! 

460 23.37 23.58 23.16 
470 25.54 25.37 24.8:1 
480 27.74 27.09 26.54 
490 36.02 29.96 28.84 28.21 
500 38.60 32.19 30.57 29.87 
510 41.19 34.43 32.29 3I.:S2 
520 43.77 36.68 33.99 33.15 
530 46.35 
540 48.91 

Mol 0/0 
SbI3 

a 

0.0 I - 9.8709 
5.0 -15.2664 

10.0 61.4770 
20.0 -51.1733 
30.0 -45.7090 
4.0.0 -48.4081 
50.0 -41.2977 
60.0 -35.6624 
70.0 -51.5890 
80.0 -62.7269 
90.0 -69.2115 
95.0 -60.1548 
00.0 -90.3668 

Mol. percent SbI3 

70.0 00.0 50.0 
; 

40.0 

13.89 
14.69 15.09 

15.43 15.89 16.27 
18.00 16.68 17.08 17.42 
19.43 17.92 18.26 18.55 
20.85 ]9.16 19.43 19.63 
22.27 20.38 20.58 20.69 
23.66 21.:19 21.22 21.11 
24.82 22.78 22.83 22.68 
26.41 23.96 I 23.92 23.62 
27.75 25.11 24.99 24.52 
29.08 26.86 26.04 25.38 
30.38 27.36 27.07 26.20 

Temperature-dependent equatIOns 
K=a+bT+cf'l +dT3 

b.lO l c.10s 

0.1121 0.1114 
0.1239 0.2024-

-5.3341 1.4886 
1.4077 0.1957 
1.3867 0.1211 
1.6160 Q.0524. 
1.5558 -0.0462 
1.2176 
1.8194 -0.0467 
2.0463 -0.0389 
2.2677 -0.0544 
1.4580 0.0778 
2.5794 

30.0 20.0 10.0 5.0 0.0 

I 
6.369 3.470 

11.52 10.39 9.049 7.043 3.861 
12.64 11.49 9.968 7.712 4.251 
13.73 12.56 10.87 8.373 4.637 
14.80 13.58 11.76 9.020 5.026 
15.82 14.55 12.62 9.651 5.386 
16.81 ·15.45 13.45 10.27 5.745 
17.74 16.29 14.25 10.86 6.092 
18.63 17.05 15.02 11.43 6.456 
19.47 11.75 15.75 11.98 6.746 
20.26 18.37 16.44 12.51 6.996 
21.00 Hi.96 17.09 13.01 7.341 
21.69 19.39 17.70 13.49 7.615 
22.33 19.80 18.27 13.94 7.874 
22.92 20.14 18.80 14.37 8.116 

I 8.344 
i 

i 

d.106 Standard error 
of estimate 

-0.1277 0.29% 
-0.2243 0.04% 
-1.1936 1.650/0 
-0.3898 0.09"/0 
-0.2576 0.040/. 
-0.167B 0.030/. 

0.660/0 

i 0.780/0 

I 0.280/0 
0.100/0 
0.040/0 
0.020/0 
0.01% 

These values are based on the work of Saito, Ichikawa, and Shimoji (classical ac technique) [24]. 
J. Phys. Chern. Ref. Data, Vol. 8, No.1, 1979 
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r 
100.0 

370 
380 
390 
400 
410 
420 
430 
440 
450 
460 4.124 
470 4.099 
480 4.075 
490 4.050 
500 4.U25 
510 4.000 
520 3.975 
530 3.950 
540 3.926 
550 3.901 
560 3.876 
570 3.851 
580 3.826 
590 3.801 

Ref. 

24 

JANZ. TOMKINS. AND ALLEN 

TABLE 380. Density studies: SbBra -ShIa 

Investigations critically re-examined 

SbI3 

mol % 

()"100 

Temp. range 
(T) 

366-595 

TABLE 381. SbBr3-Shh: Density (g cm -3) 

80.0 

3.983 
3.958 
3.933 
3.908 
3.883 
3.858 
3.833 
3.808 
3.783 
3.759 
3.734 
3.709 
3.684 

Mol percent ShI3 

60.0 40.0 

3.978 3.829 
3.954 3.804 
3.930 3.778 
3.907 3.752 
3.833 3.727 
3.859 3.701 
3.835 3.675 
3.812 3.650 
3.788 3.624 
3.764 3.598 
3.740 3.573 
3.716 3.547 
3.693 3.521 
3.669 : 3.496 
3.645 3.470 
3.621 3.444 
3.598 3.419 
3.574 3.393 
3.550 3.367 

Temperature-dependent equations 
p = a + bT 

Mol 0/0 b.W3 Standard 
SbI3 

a 
deviation 

0.0 4.448 -2.510 0.080 
20.0 4.476 -2.152 0.074 
40.0 4.780 -2.568 0.091 
60.Q 4.857 -2.377 0.102 
80.0 5.053 -2.490 0.079 

100.0 5.266 -2.483 0.073 

These values are based on the work of Saito, Ichikawa and Shimoji 
(pycnometric method) [24]. 
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20.0 ! 0.0 

3.658 3.494 
3.637 3.469 
3.615 3.444 
3.594 3.419 
3.572 3.394 
3.551 3.368 
3.529 3.343 
3.507 3.318 
3.486 3.293 
3.464 3.268 
3.443 3.243 
3.421 ·3.218 
3.400 3.193 
3.378 2_168 
3.357 3.142 
3.335 
3.314 
3.292 
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TIBr-TII 

Melt Preparation and Purification 

Lisitiskii, Tret'yakova and Fomichev [90] purified 
thallium halides by direct crystallization. Impurities were 
found to be present to about one part in ten thousand 
by weight, or less. The main impurities were lead, indium 
and tin. Transfer of the purified salts was made by dis­
tillation to avoid random contamination. 

TABLE 382. Density studies: TlBr-TlI 

Investigations critically re-examined 

Ref. 
TIl Temp. range 

Comments 
mol 0/0 (T) 

90 0-100 (g)a 688-1263 Pycnometer filled by distillation 
to avoid random contamination. 

Deviations from previous NSRDS recommendations [1, p. 18,6] 

Ref. 
TIl 

Min. departure Max. departure 
mol % 

90 100 -0.350/0 (873 K) 0.78% (733 K) 
90 0 -0.28% (1125 K) -0.93% (745 K) 

aLisitskii, Tretyakova and Fomichev (90] reported data for the 
54.2 mol 0/" TIl mixtuIe in polynomial fonn (acc next table) with an 
rms deviation of 0.0008. Values for the pure salts were also reported 
in polynomial form with a rms error of 0.0003 for the bromide and 
0.0006 for the iodide. 

TABLE383. TlBr-Tn: Density (g cm-3
) 

Wt% Mol % 
TIl TIl 

0 0.00 
10 11.71 
20 17.67 
30 26.89 
40 36.39 
50 45.77 
60 55.19 
70 66.69 
80 77.4.4 
90 88.53 

100 
! 

100.00 

'/33 K n3K 8'(3 K 9'13 K 

5.968 5.893 5.711 5.530 
5.9S 5.90 5.7? 5.54. 
5.99 \ 5.92 5.74 5.56 
6.00 5.93 5.75 5.57 
6.01 5.94 5.76 5.58 
6.02 5.95 5.77 5.60 
6.03 5.96 5.78 5.61 
6.04 5.97 5.80 5.62 
6.05 5.98 5.81 5.64 
6.06 5.99 5.82 5.65 
6.074 6.006 5.834 5.663 

T 
Mol % TlI 

T Mol % TIl 
;;4.2 .'>4.2 

700 6.102 1000 5.536 
750 6.006 I 

I 
1050 5.445 

BOO 5.911 1100 ;;.3;;4. 
850 5.816 1150 5.265 
900 5.722 1200 5.176 
950 5.629 1250 5.089 

Temperature-dependent equation 
p = 7.4915 - 2.012xlO- 3 T -3.167xlO- 9 T2 + 6xlO- 11 T3 

(54.2 mol % TIl) 

lO't3 K ll'l3K 

5.350 5.168 
!UHi !UA 
5.38 5.20 

i 
5.39 5.22 
5.41 5.23 . 
5.42 5.25 
5.44 5.26 
5.45 5.28 
5.46 5.29 
5.48 5.31 
5.493 5.325 

These values are based on the work of Lisitskii, Tret'nikova and Fomichev (pycnometric method) [90]. The values in italics in the first part 
of the table were calculated from the polynomial equations given by the authors for the pure salts. Thc remainder were interpolated from their 
graphical presentation. . 
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Wt% Mol 0/0 
TIl TIl 

0 0.00 
10 8.71 
20 17.67 
30 26.89 
40 36.39 
50 45.77 
60 55.19 
70 66.69 
80 77.44-
90 88.53 

.100 100.00 

JANZ, TOMKINS, AND ALLEN 

TABLE 384. Viscosity studies: T18r-111 

investigations critically re-examined 

Ref. 
TIl Temp. range 

Comments 
mol % (T) 

90 0-100 (g) 723-1173 Quartz viscometer filled by dis-
tillation. 

Deviations from preVIous NSRDS recommendations [6] 

Ref. 
TH 

Min. departure Max. departure 
mol % 

90 100 -3.600/0 (860 K) -7.37% (960 K) 
90 0 -2.18% (760 K) i -10.7% (990K) 

Data tor pure salts reported in equatlon form. 

733K 

2.137 
2.16 
2.19 
2.21 
2.24 
2.26 
2.29 
2.31 
2.34 
2.37 
2.392 

Mol % 
TIl 

0 
0 

100 
100 

TABLlj; 385. TlBc-Til; Vil:;cum.ly (cp) 

773K 873K 

1.894 1.470 
1.92 1.48 
1.94 1.50 
1.96 1.51 
1.98 1.53 
2.00 U~4 
2.02 1.55 
2.04 1.57 
2.06 1.58 
2.08 1.60 
2.105 1.609 

Temperature-dependent equations 
'7" A • exp (EIRT) 

I 
973K 

'I 

1.226 
1.23 
1.24 
1.25 
1.25 
1.26 
1.27 
1.28 
1.28 
1.29 
1.298 

A E Temp. range 
cal/mol 

0.207 3400 733-873 
0.288 2800 873-1193 
0.202 3600 723-963 
0.305 2800 : 963-1173 

1073K 1173K 

1.071 0.957 
1.08 0.96 
1.08 0.97 
1.09 0.97 
1.10 0.98 
1.10 0.98 
1.11 0.99 
1.12 1.00 
1.12 

\ 

1.00 
1.13 1.01 
1.134 

i 
1.014 

Til""" valuu an: La""d Oil tlte wu~k of Lil:;U,J,.ii, Trel'yakvya, and Fumit:llI:v (capillary method) [90J. The value~ in italics were ubtained by 
evaluating the temperature-dependent equations. The remainder were obtained by interpolating the graphical presentation. 

6. General Summary Tables 

The following tables present, first, for each of the four 
properties-electrical conductance, density, viscosity and 
surface tension-the binary systems for which a recommenda­
tion has heen advanced in this study, together with the 

J. Phys. Cham. Ref. Data, Vol. 8, No.1, 1979 

reference numhers of the re-examined studies, the recom­
mended reference in holdface type, and the technique em­
ployed in the recomml;nded study and its authors; and, 
second, an overview of the recommendations advanced 
in this study of mixed halide melts. 



System 

BaF. -BaCl. 

CsF-CsCl 

KF·KCI 

KF·NaCI 

LiF.LiC\ 

NaF.BaCI. 

CsF-CsBr 

KF-KBr 

LiF-LiBr 

C.F.c.sI 

KF-KI 

LiF-LiI 

.,AgCl.AgBr 

AgCl-AlBr. 

AgCI-KBr 

.AgCl-LiBr 

AgCI-NaBr 

AICI.-NaBr 

BiCI. -BiBr. 

CaCI.-KBr 

CdCI. -CaBr. 

CdCI. -CdBr. 

edCI •• PbBr. 

CdCI, -ZnBr, 

CsCI-CsBr 

CsCI-KBr 

CsCl.NaBr 
KCI-RbBr 

KCI.AlBr, 

KCI-CaBr, 

KCI-CdBr. 

KCl·CsBr 

KCI.KBr 

KCI.NaBr 

KCI-RbBr 
LiCI.AgBr 

LiCI.AlBr, 

LiCI.LiBr 

NaCI-AgBr 

NaCI.AIBr. 

NaCI-CsBr 

NaCI-KBr 

NaCI-NaBr 

PbCI l -CdBr l 

PbCl, -PbBr. 
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Investigations 
critically 

re·examined 

68 

85 

85 

9 

52>82 

47 

85 
84 

82 

85 

84 

82,89 

8,15 

35 
21,22,34,44 

22 

22,34 

33 

58 

64 

64 

10 

69 

69 
38 

28 

23 
21,22,34,44 

13,35 

64 

64 

28 

27,55 

19 

20 

22 

35 

82 
22 

35 

34 

14,19,34 

27,55 

69 

8,15,36,42 

TABLE 386. Electrical conductance 
A: Classical ac technique 

B: Potentiometric ac technique 

Technique of 
Total recommended 

reference 

1 A 

1 A 

1 A 

j 
1 A 

2 A 

1 A 

1 A 

1 A 

1 A 

1 A 

1 A 

2 A 

2 A 

1 A 

2 B 

1 B 

2 B 

1 A 

I 
1 A 

1 A 

1 A 

1 A 

1 A 

1 A 

1 A 

1 A 

1 A 
2 B 

2 A 

1 A 

1 A 

1 A 

j 
2 A 

1 A 

1 A 

1 B 

1 A 

1 A 

1 B 

1 A 

1 A 

2 A 

2 A 

1 A 

3 A 

( 
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_ .... 

Authors of 
recommended 

reference 

Kuvakin and Klyakin 

Smirnov, Shumov, Stepanov, Khokhlov, 
Noskevich 

Smirnov et aI., see above. 

Ryschewitsch 

Smirnov, Khokhlov, Stepanov, ShUIDOV 

Taniuchi 

Smirnov et aI., see above. 

Smimov, Shumov, Khokhlov, Slepauov, 
Noskevich, Antonenko 

Smirnov, Khokhlov. Stepanov, Shumov 

Smirnov et al., see ahove. 

Smirnov et aI., see above. 

Smirnov et aI., see above. 

Harrap and Heymann 

Mezhennii 

Bizouard and Doucet 

Bizouard 

Bizouard 

Moss 

Ichikawa and Shimoji 

~arkov, Prisyazhnyii, Zavalskaya 

Markov et aI. see above. 

Bloom and Heymann 

Voronin, Prisyazhnyii, Baranov 

As above. 

Zuca and Olteanu 

Markov and Prisyazhnyii 

Markov and Prisvazhnvli 
Bizouard and Doucet 

Gorenbein 

Markov, Prlsyazhnyii, Zavalskaya 

As above. 

Markov and Prisyazhnyii 

Zuca and Ionescu-V asu 

Markov and Prisyazhnyii 

Markov and Prisyazhnyii 

Bizou"rd 

Mezhennii 

Smimov et ai, see above. 

Bh,ouard 

Mezhennii 

Markov and Prisyazhnyii 

Markov and Prisyazhnyii 

Zuca and lonescu-Vasu 

Voronin, Prisyazhnyii, Baranov 

Harrap and Heymann 

J. Phys. Chem. Ref. Data, Vol. 8, No. '1, 1979 
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TABLE 386. Electrical conductance (continued) 
A: Classical ac technique 

B: Potentiometric ac technique 

Investigations I Technique of Authors of 
System critically Total recommended recommended 

re-examined reference reference 

PIJCI •• ZUBI. 61 1 I A Prbya:e.huyU amI VUIUIWl 

RbCl·KBr 20 1 A Markov and Prisyazhnyiii 

RbCI-RbBr 38 1 A Zuca and Olteanu 

ZnCI • .cdBr 2 69 1 A V oronin, Prisyazhnyii, Baranov 

ZnC]. -I'bBr z 61 1 A Prisyazhnyii and V oronin 

AgCI-AgI 53 1 A Tubandt and Lorenz 

CdCI. -Cdl. 14 1 A Bloom, Knaggs, Molloy, Welch 

CsCI-CsI 38 1 A Zuca and Olteanu 

HgClz"HgI z 25 1 A Bergman and Chavin 

KCI-KI 16,62 2 A Van Artsdalen and Yaffe 

KCI-NaI 14 1 A Bloom, Knaggs, Molloy, Welch 

LiCI-LiI 82,89 2 A Smimov, Khokhlov, Stepanov, Shumov 

NaCI-KI 14 1 A Bloom et al., see above. 

RbCI-Rbl 38 1 A Zuca and Olteanu 

AgBr-AgI 53,54 2 A Tubandt and Lorenz 

CsBr..csl 38,83,85 2 A Zuca and Olteanu 

HgBcz-Hglz 73 1 A Mentus and Susie 

KBr-KI 27,62 2 A Zuca and Ionescu-Vasu 

LiBr-Lii 82 1 A Smimov, Khokhlov, Stepanov, Shumov 

NaBr.NaI 27 1 A Zuca and Olteanu 

RbBr.RbI 33 1 A ZlII"a and Olteanu 

SbBr3 -SbI3 24 1 A Saito, Ichikawa, Shimoji 



System 

BaF2 -BaCI2 

BaF2 -KCI 

CsF-CsCI 

KF-HaC12 

KF.KCl 

KF·NaCI 

Lil" ·Lil.l 

NaF~NaCI 

CsF-CsBr 

KF-KBr 

LiF.LiBr 

Csl.<'-Csl 

KF-KI 

LiF-LiI 

AgCl.AgBr 

AgCl-KBr 

AgCl.NaBr 

AlCls·NaBr 

CdCIl-CdBr, 

CdCI, .KBr 

CdCI,-ZnBr. 

CdCl l - AgBr 

C.CI-CsBr 

GsGI-KBr 

CsGI-NaBr 

KCI-AgBr 

KCI-AlBrs 

KCI-CdBr2 

KCI-CsBr 

KCI-KBr 

KCI·NaBr 

KCI-RhBr 

LiCI-AgBr 

Liel-KBr 

Liel·LiBr 

NaCI.AgBr 

NaCI-CsBr 

NaCI.KBr 

• I1",r a;n , II::.., vr IYIIAI:U nl-\LIUI: IVIC L I,;) 295 

TABLE 387. Densitv 
A: Archimedean method; hydrostatic weighing 

B: Modified flotation methods 
C: Modified maximum bubble pressure method 

D: Pycnometric. dilatometric 

Investigations Technique of 
critically Total recommended 

re-examined reference 

oW 1 A 

31 1 A 

85 1 A 

31 1 A 

84,60,88 2 A 

43 1 A 

60,82 1 C 

41,66 2 A 

85 1 A 

84 1 A 

82 1 C 

85 1 A 

84 1 A 

82 1 C 

12,67,70 2 D 

4.6 1 A 

46 1 A 

33 1 D 

12 1 D 

26,39,49 3 C 

30 1 A 

67,70 1 A 

33,74,85 2 A 

46 1 A 

46 1 A 

34,67,70 2 A 

13 1 D 
, 

26,39,50 3 C 

34,46,67,70 2 ! A 

27 1 A 

14,46 2 A 

46 1 A 

67,70 1 A 

29 1 A 

60.82 2 C 

34,46,67,70 2 A 

46 1 A 

46,66 2 A 

Authors of 
recommended 

reference 

Bukhalova and Yugub'yan 

Bukhalova and Yaguh'yan 

Smirnov, Shumov, Stepanov , Khokhlov, 
Noskevich 

Bukhalova and Yaguh'yan 

Smirnov, Shumov, Khokhlov, Stepanov, 
Noskevich, Antonenko 

Markov and Prisyazhnyii 

Smirnov, Khokhlov, Stepanov, Shumov 

Shieko, Perks, Pozdnyokov, Bukhalova, 
Shegurova, Yaguh'yan 

Smirnov et al., see above. 

Smirnov et al., see above. 

Smirnov, Khokhlov, Stepanov, Shumov 

Smirnov et a1., see above. 

Smirnov et al., see above. 

Smirnov et al., see above. 

Boardman, Dorman, Heymann 

Markov and Prisyazhnyii 

As ahove. 

Moss 

Boardman, Dorman, Heymann 

Ellis and Oglehy 

Markov,Prisyazhnyii,Prlkhodko 

Brooks and Paul 

Zuca and Oltcnnu 

Markov and Prisyazhnyii 
Markov and Prisyazhnyii 

Markov and Priay""hnyii 
Brooks and PaUl 

Gorenbein 

Ellis 

Markov and Prisyazhnyii 
Brooks and Paul 

Zuca and Ionescu-Vasu 

Bloom, Knaggs, Molloy and Welch 
Markov and Prisyazhnyii 

Markov and Prisyazhnyii 

Brooks and Paul 

Kunugi, Yamate and Takeuchi 

Smirnov, Stepanov, Khokhlov, Shumov 

Markov and Prisyazhnyii 
Brooks and Paul 

Markov and Prisyazhnyii 

Bloom, Knaggs, MoDoy, Welch 
:vIarkov and Prisyazhnyii 
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TABLE 387. Density-Continued 
A: Archimedean method; hydrostatic weighing 

B: Modified flotation methods 
C: Modified maximum bubble pressure method 

D: Pyenometric, dilatometric 

Investigations 

I Total 
Technique of Authors of 

System critically recommended recommended 
re·examined reference reference 

NaCl·Nal:lr 27,29,60 3 A Zuca and lonescu-Vasu 

PbCl2 ·[,hllr 2 12 .1 D Boardman, Dorman, Heymann 

RbCl.AgBr 67, 70 1 A Brooks and Paul 

!thel·KBr 46 1 A Markov and Prisyazhnyii 

RbCI·RbBr 38 1 A Zuca and Olteanu 

TICI·TIEr 72,90 2 D Buckle and Tsaoussoglou 

ZnCI 2 ·CdBr 2 30 1 A Markov and Prisyazhnyii 

CdCI 2 ·CdI2 14,56 2 A Bloom, Knaggs, Molloy, Welch 

CsCI·CsI 38,74,85,91 2 A Zuca and Olteanu 

CsCI.KI 57 1 A Prisyazhnyii and Bryzgailo 

KCI-CsI 57 1 A As above. 

KCI.KI 16 1 A V~n Art;;dal"n "nd Yaff" 

KCI·NaI 14,34,43 2 A Bloom, Knaggs, Molloy, Welch 

tiCI.LiI 82 1 C Smimov, Khokhlov, Stepanov, Shumov 

NaCI.KI 14,34,43 2 A Bloom, Knaggs, Molloy, Welch 

NaCl.Nal 27 1 A Zuca and Olteanu 

RbCl.RbI 38 1 A Zuca and Olteanu 

c~nr..c31 38,71.,95 2 A Zu(;a and OltcallU 

HgBr~.HgI2 7 1 A Beck 

KBr.KI 27 1 A Zuca and Ionescu·Vasu 

LiBr-LlI 82 1 C Smimov, Khokhlov, Stepanov, Shumov 

NaBr-NaI 27 1 A Zuca and Ioneseu-Vasu 

RbBr.RbI 38 1 A Zuca and Olteanu 

TlBr·TII 90 1 D Lisitskii, Tret'yakova, Fomichev 
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System 

CsF-CsCI 

NaF-NaCI 

CsJ:t'-t;sl:lr 

CsF-CsI 

AgCI-AgBr 

CdCl l -CdBr" 

CdCll -KBr 

CdCI1-NaBr 

CdCl1 PbBr" 

CsCI-CsBr 

KCI-AlBr3 

KCI-CsBr· 

KCI-KBr 

KCI_PhR". 

NaCI·CdBr2 

NaCI.NaBr 

PbCi 2 -CdBr 2 

PbCI" -KBr 

PbCl2 -PbBr" 

TICI-TIBr 

CdCI, -Cd!" 

CsCI-CsI 

CsBr-CsI 

HgBr2 -HgI2 

TIBr-TII 
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Investigations 
critically· 

re-examined 

65 

63 
65 

65 

15 

11 t 

! 
45,50,59 

59 
59 

65 

13 

59 

18,55 

48 

59 

55 

59 

4f! 
15 

90 

48 

65 

65 

7 

90 

T.'!.I:IliE 388. Vi~co~itr 
A: Capillary methQd 

B: Oscillating body method 
C: Falling body method 

Technique of 
Total recommended 

reference 

1 B 

1 B 

1 B 

I B 

1 A 

I A 

3 A 

1 A 

1 A 

1 B 

I A 

1 A 

2 B 

1 A 
I 

1 l A 

1 I B 
I 

1 i A 

1 I A 

1 A 

1 A 

1 A 

1 B 

1 B 

1 A 

1 A 

Authors of 
recommended 

reference 

Smirnov, Khokhlov, Antonov 

Ohta 

Smirnov, Khokh!ov, Antonov 

As above. 

Barrap and Heymann 

Bloom, Harrap and Heymann 

Ellis 

Il'yasov and Barsegov 

As above. 

Smirnov, Khokhlov, Antonov 

I 
Gorenbein 

Il'yasovand Barsegov 

I 
Murgulescu and Zuca 

Barsegov and I1'yasov 

Il'yasov and Barsegov 

Matsumura, MiZUno, Nishihara 

n'yasov and Barsegov 

Barsegov and Il'yasov 

Harrap and Heymann 

Lisitskii, Tre'tyakova, Fomichev 

!3arsegov and ll'yasov 

Smirnov, Khokhlov, Antonov 

As above. 

Beck 

Lisitskii, Tret'Yakova, Fomichev 
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Investigations 
System critically 

re-examined 

KF-KCl 60,87 
LiF-LiCI 79,88 

NaF-NaCl 87 

RbF-RbCI 88 
LiF-LiBr 79 

LiF-LiI 79 

AIlCl-AgBr 76 
AgCI-KBr 71 

AgCl-NaBr 71 

CdCl, -CdBr, 76 

CdCl,-KBr 39,49,77,86 

Csel-CsBr 
I 

74,81 

KCI-AgBr 71 

KCI.CdBr. 26,39,50,86 

KCIKBr 76,81,88 

KCI-NaBr 32, 78 

KCI-RbCI 32 

LiCI-LiBr 79,88 

NaCI-AgBr 80 

NaCI-KBr 32,78 

NaCI-NaBr 8i,S8 

RbCl-KBr 32 

RbCI-RbBr 81 
CsCl-CsI 74 

KCI.Nal 75 

LiCJ..Lil 79 
CsBr-CsI 74 

LiEr-LiI 79 
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TABLE 389. Surface tension 
A: Wilhemly slide plate method 

B: Pin detachment 
C: Maximum bubble pressure method 

Technique of . 
Total recommended 

reference 

2 C 

2 C 

1 C 

1 B 

1 C 

1 C 

i 
! 

C 

1 I B 

1 B 

1 C 

3 C 

2 C 

1 B 

4 C 

3 C,A 

2 B 

1 B 

2 C 

1 B 

1 B 

2 A 

~ B 

1 A 

1 C 

1 C 

1 C 

1 C 

1 C 

Authors of 
recommended 

reference 

Narishkin, Patrov, Chebotarev 

Smirnov and Stepanov 

Narishkin, Patrov, Chebotarev 

Berge and Holm 

Smirnov and Stepanov 

As above. 

Boardman. Palmer. Heymann 

Sternberg and Terzi 

As above. 

! Boardman, Palmer, Heymann 
: Ellis, Smith, Wilcox, Crook 

Stepanov and Smimov 

SterniJerg amI TCI"L;i 

Ellis and Freeman 

Boardman, Palmer, Heymann 
Bertoz~i 

Sternberg and Terzi 

Sternberg and Terzi 

Smirnov and Stepanov 

Sternberg and Terzi 

Sternberg and Terzi 

Bertozzi 

Sternberg and Terzi 

Bertozzi 

Stepanov and Smirnov 

Bloom, Davis, James 

Smirnov and Stepanov 

Stepanov and Smirnov 

Smirnov and Stepanov 
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TABLE 390. Recommendations 

Recommended refereul:c 

System 

K D "I '1 

BaF2 -BaCI, 68 40 

BaF ,.KCl 31 

CsF-CsCI 85 85 65 

KF-BaCI, 31 

KF-KCI 84 84 87 

KF-NaCI 9 43 

LiF-LiCl 82 82 79 

NaF-BaCI2 47 

~aF·NaCI 41,66 63 87 

RhF.Rh{~1 SR 

CsF-CsBr 85 85 65 

KF.KBr 84 84 

LiF.LiBr 82 82 79 

CsF-CsI 85 85 65 

KF-KI 84 84 

LiF-LiI 82 82 79 

AgCI.AgBr 15 12 15 76 

AgCI-AlBr3 35 

AgCI-KEr 44 46 71 

AgCI-LiBr 22 

AgCI·NaBr 22 46 80 

AICI 3 -NaBr 33 33 

BiCI. -BiBr 3 58 

CaCI 2 ·KBr 64 

CdCI, -CaBr. 64 

CdCl, -CdBr, 10 12 11 76 

CdCI,-KBr 26,49 45,50 77 

CdCI,-NaBr 59 

CdCI, -PbBr. 69 59 

CdCl. -ZnBr. 69 30 

CsCI-AgBr 67,70 
CsCI-CsBr 38 38 65 74 

CsCl-KBr 29 1& 

CsCI-NaBr 23 46 

KCI-AgBr 44 34,67 71 

KCI-AlDr. 15 111 15 

KCI-CaBr. 64 

KCI-CdBr. 64 26 59 50,86 

KCI-CsBr 2H b7,10 

KCI-KBr 27 27 18 76,81 

KCI-NaBr 19 14,46 32 

KCI-PbBr 48 
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TABLE 390. Recommendations 

Recommended reference 

System 

I( p 1'/ 'Y 

KCI-RhBr 20 46 32 

LiCI-AgBr 22 67,70 

LiCl.AlBr3 35 29 

LiCI·LiBr 82 82 79 
: 

NaCI-AgBr i 22 46 80 

NaCI.AIBr, 35 

NaCI-CdBr" 59 

:'-iaCI·CsBr 34 46 

I N"CI-KBr 19 46,66 32 

NaCI-NaBr 27 I 27 

I 

55 81 

PhCI; -PhBr" 69 
I 

59 I 
I I 

PbCl,-KBr 48 

PbCI, -PbBr2 15 12 15 

PbCI; ·ZnBr 2 61 

RbCI-AgBr 67,70 

RbCI-KEr 20 46 32 

RhCI-RbBr 38 38 81 

Tiel-TiBr 72 90 

ZnClz -CdBr" 69 30 

ZnCI2 ·PbBr2 61 

AgCI-AgI 53 

CdCI,-CdI, 14 14 48 

CsCI-CsI 38 38 65 74 
CsCI-KI 57 

HgCl 2 -HgBr 2 25 

KCI-Csi 57 

KCI-KI 16 16 

KCI-NaI 14 14 75 
I,iCI-LiI 82 82 79 
NaCI·KI 14 14 

NaCI-NaI 27 27 

Rhr:I-Rhf fIR 3R 

AgBr-AgI 53 

BiRr3 -Bil. 76 

CsBr-CsI 38 38 65 74 

HgBr,-HgI2 73 7 7 

KBr-KI 27 27 
LiDr-LiI 02 02 79 

NaBr·NaI 27 27 

RbBr-RbI 38 38 

SbBr3 ·SbI3 24 24 

TlBr-TII 90 90 
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