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Electrical conductivities of CoBrand CoBs (1) + KBr (2) mixtures in the whole range of compositions were
measured as a function of the temperature by the conductometric method. Parameters of an Arrhenius-type equation,
preexponential factors and activation energies for conduction of molten salts, calculated with the least-squares
method are given. The electrical conductivity of the molten GpBaported here for the first time, shows a high

value of activation energy of (30.98 0.52) kdmol~1, decreasing on addition of KBr, probably due to disruption

of a network structure of the pure molten cobalt dibromide. Comparing the conductivity isotherms at 1100 K for
the molten systems Co£({1) + KCI (2) and CoBs (1) + KBr (2), one notes that that of the CoGlL) + KCI

(2) system is rather regular, whereas in the GoB) + KBr (2) system a significant drop of conductivity is
observed ak; = 0.333. This last may indicate the formation of the complex ions ¢oBn the liquid mixture

in the course of melting of the compound®oB;.

Introduction Our previous investigatioAinvolved the CoG] (1) + KCI

Molten cobalt(Il) halides and their solutions in molten salts () System, of a similar type. In this system, we observed on
were in the past a subject of a number of works. However, for the plot of the activation energy for conduction a distinct local
the most part, studies have focused on the chloride systems (e.gTnMum at aboutx, ~ 0.75 and a clgar local maximum at
refs 1-12). Works involving cobalt(ll) bromide are rather &°0uba~ 0.60. The decrease of activation energy was probably
rare’3-17 To our knowledge, neither the electrical conductivity due to a process of destruction of the primary GogBiucture

of the pure CoBrnor those of the CoBI(1) + KBr (2) mixtures  induced by the addition of another salt. The maximum of
have been reported. In this work, we measured electrical activation energy might arise from formation of chlorocobaltate

conductivity of CoBg and of CoB5 (1) + KBr (2) mixtures at complexes. Occurrence of similar effects could be expected in

high temperature with the purpose to obtain data concerning € COBE (1) + KBr (2) system.
phase transitions and transport properties in this system.

It is generally accepted that electrical conductivity of molten
salt systems is often influenced by the formation of complexes  Conductivity measurements of salt mixtures were performed
(e.g., ref 18). Inman et &P. showed that in an electric field  in capillary-type conductivity celf831with platinum electrodes.
Co?** migrates toward the anode, indicating the presence of a The temperature was measured using a Pt/Pt,Rh thermocouple,
strong, negatively charged chlorocobalt complex ion in molten fixed close to the capillary. The cells were calibrated with a
salts. The existence of a tetrahedral unit G&Cin molten pure  standard aqueous solution of potassium chloride (71.1352 g of
cobalt(ll) chloride was shown by X-ray difraction analysis by KCl/kg of the solution}*233 The cell constants were between
Takagi and Nakamuré. 18737 mr! and 60765 m™.

On the other hand, it is well-known that cobalt(ll) halides  Mixtures of salts were obtained beforehand from suitable
crystallize with the CdGlor Cdk layer structures, in which  amounts of anhydrous KBr and CoB@nalytical grade). The
cobalt(ll) ions are octahedrally coordinat€dThe change in  components were placed in quartz tubes, heated under vacuum
the coordination symmetry around the Co(ll) ion, from octa- yntil they melted, and next kept at high temperature about 24 h
hedral in the solid state to tetrahedral in the molten state, wasin order to get homogenized.
observed by Trutia and Mukain the pure cobalt(ll) chloride Solidified mixture was put into the conductivity cell, which
and cobalt(ll) bromide on the basis of absorption spectra 55 then evacuated, filled with argon, and heated. Every mixture
(visible) as well as by Mulak on the basis of measurements a5 put into a new conductivity cell. The measurements were
of the magnetic susceptibility. _ _ begun after melting when the investigated mixture filled up the

In liquid mixtures of cobalt(ll) chloride or cobalt(ll) bromide capillary and made an electrical contact between the platinum
with alkali halides, the existence of four-coordinated complexes gjectrodes. Several cycles of heating and cooling were performed
CoCl?~ or CoBr?~ has been revealed based on thermo- o each mixture in the range of temperature generally between

dynami¢°810.2525 and spectroscopic investigatioh8>2%27 55« ang 1130 K. Heating and cooling rates used did not
These kinds of complexes are usually stabilized in the alkali gyceed 1 Kmin—t.

halide-rich melts while a network-like structure of the pure
molten cobalt(ll) halide dominates the structure of liquid
mixtures rich in cobalt(ll) halide¥®

Experimental Section

Electrical conductivity was measured using a conductometer
CDM 230 radiometer. The applied ac frequency was set
automatically between (94 and 46 900) Hz, depending on the
* Corresponding author. Telephone:48 71 7840 338. Fax:-48 71 7840 value o'f the resistance mgasured. Conductivity and temperature
336. E-mail: alina.wojakowska@Dbf.uni.wroc.pl. were simultaneously registered by a computer every 10 s. A
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Figure 1. (a—f) Examples of conductivity curves for CoBfl) + KBr (2) mixtures; mole fraction of cobalt dibromide; = 0.100 (a),x; = 0.272 (b),x1
= 0.333 (C),x; = 0.445 (d),x; = 0.931 (e),x; = 1.000 (f).

part of runs of the electrical conductivity measurements were The parametersa = In ¢° and b = E4R and the standard
performed using an ac bridge at 5000 #12#In this case, the  deviations of the function Inc, calculated with the least-squares
dependence of the conductance on frequency in the range frommethod, are gathered in Table 1 where compositions of the
(1 to 30) kHz was checked during each run and was found to mixtures, temperature ranges, and activation enExsgye given.

be negligible. The electrical conductivities of molten CoBI) ~ parameters for molten KBr were calculated with the least-
+ KBr (2) mixtures of a given composition are recorded in - gquares method based on the results of original conductivity

Table S1 (Supporting Information) as a function of temperature. ,aasurements of Yaffe and Van Artsdafeand recommended
The standard uncertainty in conductivity and temperature by Janz et a?

measurements 8al % and 0.5 K, respectively; the standard - o

uncertainty in composition was(x) = 0.0005. Specific conductivity of the molten system CoRt) + KBr

(2) with the eutectic compositiorx{ = 0.445, according to

Seifert and Al-Khudaii®) does not satisfy the Arrhenius formula
The results of the experiments were processed by a computeiin the whole measured range of temperature. The activation

program and presented as a natural logarithm of specific con-energy strongly decreases with temperature (Table 1). In this

ductivity o versus reciprocal of absolute temperatiiteEx- case, to the results of the measurements in the range of (580 to

amples of conductivity curves are presented in Figure 1, panels1180 K a quadratic function of temperature was fitted as well:
a to f. The discontinuities and kinks on the conductivity curves

appear at solid/liquid-phase transitions and are discussed Iater.O/Q—l,m—l _
For molten mixtures, the parts of conductivity curves that
follow an Arrhenius temperature dependence:

Results

—166.84+ 0.4061T/K — 1.53510 %T/K)? (3)

Original experimental data for molten CoBt) + KBr (2)

o= g%e ERT 1) mixtures are provided in Table 1S _(Support_ing Information).
For the pure molten cobalt(ll) bromide, two independent sets
were approximated with a linear function: of data (run 1 and run 2) giving similar results have been given.

Results of calculations based on the run 1 have been included
Ino=a~—bl/T 2) in Table 1 because of a larger temperature range involved.
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Table 1. Parameters of Arrhenius Formula (Ine = In ¢° — E4/RT) for Molten Mixtures CoBr ; (1) + KBr (2)

AT b=EJR E.

X1 K a=In(cYQ"1m1) In(gQ~tm1) K kJ-mol~®
0.000¢ 1010-1233 6.4383t 0.0985 0.0096 1354 39 11.25+0.32
0.100 1036-1135 6.6073t 0.0422 0.0034 156% 10 13.03+ 0.08
0.200 926-1155 6.4175+ 0.0173 0.0056 155% 4 12.89+ 0.03
0.272 860-1100 6.6439+ 0.0260 0.0160 1819 26 15.12+ 0.22
0.300 756-1140 6.6440t 0.0050 0.0287 19325 16.06+ 0.04
0.333 6471122 6.1534+ 0.0120 0.0279 194& 10 16.13+ 0.08
0.400 806-1110 7.1468t 0.0569 0.0272 2106 54 17.51+ 0.45
0.445 575-790 7.2526+ 0.0134 0.0329 2482 9 20.64+ 0.07

790-1150 5.7752+ 0.0048 0.0182 13345 11.08+ 0.04
0.599 888-1120 6.2670t 0.0357 0.0241 199% 35 16.60+ 0.29
0.680 860-1130 6.0184+ 0.0010 0.0051 1692 1 14.06+ 0.01
0.777 8771121 6.8925+ 0.0856 0.0751 2533 86 21.064+0.72
0.857 92%+1120 6.5548t 0.0298 0.0205 2478 31 21.62+ 0.26
0.931 953-1121 7.213H 0.0789 0.0282 3312 81 27.60+ 0.67
1.000 975-1121 7.4904t 0.0817 0.0183 371% 63 30.90+£0.52

aFor KBr: according to ref 35.

Discussion 250 , . . .
There are two forms of the phase diagram for the system 200

CoBr, (1) + KBr (2) available in the literaturé3” The phase

diagram of Saugier and Cohen-Adadhows two compounds: "E 150

KsCoBI5, melting incongruently at 652 K and ;Ko0Brg, o

decomposing in the solid state at 442 K. The phase diagram of S 100

Seifert and Al.-Khuda#® shows only one compound ,&oBry,

which undergoes a solid-state phase transition at 480) K 50

and melts, probably congruently, at 649 K. The solid compound

K,CoBr, was studied a number of times during the past decade 0 o2z o4 o6 o8 1.0

(e.g., refs 38-40) mainly because of its ferroelectric properties. X,

Breaks on the conductivity curves presented in Figure 1 are Figure 2. Comparison of conductivity isotherms of molten mixtures at
generally consistent with phase equilib#’41For mixtures 1100 K: O, CoBr (1) + KBr (2), this work; x, CoCh (1) + KCI (2),
containingx; = (0.100 or 0.272) (Figure 1, panels a and b) the Wojakowska et at?
course of the conductivity changes at the liquidus temperature

and decreases sharply at the eutectic temperature of 649 K. Onlyabiﬁzhz'osgh;rtrﬂz ﬁ:‘(;jsv,zl rllﬁ)%:/aetzl\\/lsrd;\g?ggase:grig ?gtﬂlg:”rtg' &;r
one drop is observed for a mixture having the stoichiometric > : ’ 9

composition (Figure 1c), corresponding to the compound K for the CoC} (1) + KCI (2) system, whereas in the CoH{l)

CoBr. This can be evidence that the compound melts congru- + KBr (2) an abrupt drop of conductivity is observed at about

ently. However, its melting point is very close to the first eutectic X = 0.333. This last may indicate the formation of the complex

point. The second eutectic point is at 581 K agd= 0.445. ions CoBg?" in the quueig mixture in the course of melting of
One drop of the conductivity is observed for this eutectic mixture 1€ compound KCoBrs.” It seems that this might confirm the
(Figure 1d) and two drops at the compositionxef= 0.931 stability of the 4-fold coordination of divalent cobalt in the
(Figure 1e): the liquidus break which, in this case, corresponds Molten solution CoBr (1) + KBr (2). , _
to crystallization of cobalt dibromide, and the decrease at the  1he isotherm for the Cog(1) + KCI (2) system is typical
eutectic temperature of 581 K. When we pass to the pure for molten_salt solutions where f_aster ions*(Kare hampered
component, the conductivity of molten CoBdecreases sig- py slower ions (C&") anql slower ions are acceleratgd by faster
nificantly when first crystals appear, but at a lower temperature, ions (drag effect, according to Klenff Usually, the first effect
beginning from around 840 K |t takes a practica”y constant IS more V|S|b|e. The dl‘ag effeCt IS a|SO Observed n the QOBI’
value (about 16! Q~1-m~?) and after that drops strongly below (1) + KBr (2) system, but the drop of conductivity after adding
about 660 K (Figure 1f). CoBr, to KBr is relatively small, while the rise of conductivity
This last effect appears at the temperature of transformation after adding KBr to CoByis quite significant. Thus in the ranges
reported by Wydeven and GregdyThey observed an anomaly ~ 0f composition between the pure KBr ard~ 0.3 as well as
of the heat capacity of cobalt(ll) bromide at about 650 K and betweern ~ 0.7 and the pure CoBrthe run of the conductivity
suggested a phase transition in CoBrom the Cdp-type isotherm is not far from additivity.
structure to a high-temperature modification with the GeCl In Figure 3 activation energies versus composition for the
type structure. The results of our conductometric measurementsmolten mixtures CoByr (1) + KBr (2) and CoC} (1) + KCl
also give a reliable evidence for the high-temperature phase(2)?° are compared. Molten CoBrike molten CoC}, shows a
transition in cobalt(ll) bromide and confirm the existence of a high value of the activation energy for conduction. It may be
high-temperature polymorphic form of CoBr related to a partial “network structure” of the n¥8ltonsisting
In Figure 2, we compare the conductivity isotherms at 1100 of bridged CoBj or CoCl, tetrahedra, respectively. We can
K for the molten system CoB(1) + KBr (2) investigated here  expect a similar structure of both Cond CoC} in the molten
and for the molten system CoglL) + KCI (2) investigated by state, if they have the same type of structure in the solid-state
us previously?® As a rule, the chloride system has higher just before meltingf (i.e., if we admit that a high-temperature
conductivity than the bromide system, mainly due to a smaller modification of CoBp has the CdGHtype structure}!
size and a higher mobility of the Clion as compared with the In the region rich in cobalt(ll) halide, a strong drop of the
Br— ion. activation energy is observed on addition of corresponding



Journal of Chemical and Engineering Data, Vol. 51, No. 4, 200259

35 . . . : Literature Cited

(1) Oye, H. A.; Gruen, D. M. Cobalt(ll) species in fused chloride solvents.
Inorg. Chem.1965 4, 1173-1180.

(2) Angell, C. A.; Gruen, D. M. Octahedral and tetrahedral co-ordination
states of cobalt(ll) in molten zinc chlorid@luminium chloride
mixtures.J. Inorg. Nucl. Chem1967, 29, 2243-2247.

(3) Hamby, D. C.; Scott, A. B. Thermodynamic properties of molten
mixtures of cobalt chloride with some alkali halidds Electrochem.
Soc.197Q 117, 319-325.

(4) Papatheodorou, G. N.; Kleppa, O. J. Enthalpies of mixing in the liquid
mixtures of the alkali chlorides with MnglFeCh and CoCi. J. Inorg.

a

E /kJmol”

0.0 0.2 0.4 0.6 0.8 1.0 Nucl. Chem 1971, 33, 1249-1278.
X (5) Dutt, Y.; Ostvold, T. Emf measurements for the determination of partial
1 Gibbs energies and entropies of mixing of the alkali chlorides with
Figure 3. Comparison of activation energies for conduction of molten CoCb. Acta Chem. Scand 972 26, 2743-2751. ) )
mixtures: O, CoBr (1) + KBr (2), this work; x, CoChb (1) + KCI (2), (6) Gatner, K.; Kisza, A. Thermodynamic properties of metal halides in

fused organic salts. Part Ill. The influence of solute metal i®txz.
Chem.1974 48, 1369-1374.
(7) Alabyshev, A. F.; Morachevskii, A. G.; Kamenetskii, M. V.; Petrov,
potassium halides, probably due to the disruption of the network V. A.; Ezrokhina, A. M. Ravnovesiye mezhdu kobal'tom i ego ionami

Wojakowska et at?

structure of the mef® This effect is similar in both systems. ‘z’zr?ip'av'e””"m khloride kaliyezh. Prikl. Khim.1975 48, 2272~
_ Inthe region rich in potassium halide, we observe a moderate (g) josjak, J.; Pliska, S. Electrochemical investigation on molten GeCl
increase of activation energy on addition of corresponding KCI system.Pol. J. Chem198Q 54, 2141-2146.

cobalt(ll) halides, also similar in both system and among others (9) Takagi, Y.; Nakamura, T. Densities of molten cobalt chloride and
probably related to formation of complexes. In the CoRlr) potassium chloride mixturesl. Chem. Eng. Datd 985 30, 438—

. > 440.
+ KBr (2) system, at the eutectic compositionaf= 0.445 (10 Newman, D. S.; Tumidajski, P. J.; Blander, M. Correlations between
we observe a significant decrease of the activation energy with structure, spectra, and thermodynamics of transition metals dissolved
temperature (Table 1). This can indicate decomposition of i7”5n1105|$n1é32|0f0aluminate solutiondlater. Sci. Forum1991, 73—
complexes when temperature rises. However, the actlvatlon(ll) Redkin, A. A.; Salyuev, A. B.; Smirmov, M. V.; Khokhlov, V. A,
energy remains relat.lvely h'gh Um.'l about 200 K above the Density and electrical conductivity of Na€CoCh and NaCHNiCl,
eutectic point. For mixtures richer in CoBthan the eutectic molten mixturesZ. Naturforsch.1995 50A 998-1002.

composition, the activation energy begins to fall. Similarly, in (12) SavovicJ.; Nikolic, R.; Kerridge, D. H. Cobalt(ll) chloride complexes

i in molten acetamiderluid Phase Equilib.1996 118 143-151.
the CoCh (1) + KCI (2) system the activation energy decreases, (13) Dzhurinskii, B. F.; Tanaev, |. V. Spektrofotometricheskoe izucheniye

but only forx, larger than about 0.6. Above these limits, stability sostava i stroeniya bromidnykh i iodidnykh kompleksBakl. Akad.

of complexes probably becomes lower. Nauk SSSR961, 140, 374-376. _ _
Phase equilibrium diagrams indicate one compoun@,dBr, (14) Trutia, A.; Musa, M. Absorption spectra of solid (polycrystalline) and

in the CoBg (1) + KBr (2) system3,6 and two compounds, X gqlélg?’(_rréeg;) compounds of bivalent cobaRhys. Status Solidi965

CoCl, and KCoC4 in the CO_Ci 1) + KC_' (2 S)/Ste"“_q4 (15) Kisza, A.; Kédmierczak, J. Thermodynamic properties of metal halides

Therefore, we can expect that in the respective molten mixtures, in fused organic salts. IV. Cobalt(ll) and nickel(ll) bromides in fused

the appropriate chloride complexes will be stable at higher gtzh%ig‘_fgigium bromideBull. Acad. Pol. Sci., Ser. Sci. Chit974
concentrations pf cobalt dlha|ld§ than bromide complexes. On (16) Josiak, J.: Pliska, S. Thermodynamic properties of molten GoBr
the other.hand, in mqlten salt m|>.(tgres we 'can.not expect drastic KBr system.Pol. J. Chem1985 59, 763-768.

changes in the electrical conductivity or activation energy versus (17) Kritskii, V. E.; Burylev, B. P.; Moisov, L. P.; Kritskaya, E. B. Saturated

composition because generally several complex ion forms may ~ vapor gfesrs];;e gﬂgrtﬁ%%g“%agwgggram of CeBvInBr; alloys.

exist in equilibrium. (18) Ziotek, B.; Rycerz, L.; Gadzuric, S.; Ingier-Stocka, E.; Gaune-Escard,
. M. Electrical conductivity of molten LaBrMBr binary systemZ.
Conclusions Naturforsch 2005 60A 75-80.
. L (19) Inman, D.; Jones, B.; White, S. H. Bromo- and cyano-complexes of
.E|eCt”Ca| CondUC“V!ty of (?OBJ (1) + KBV(Z) mOlten. nickel(ll), cobalt(ll), palladium(ll), platinum(ll) and copper(l) in
mixtures shows negative deviation from additivity, especially molten LiCI-KCI (59:41 mole %).J. Inorg. Nucl. Chem197Q 32,
aroundx; = 0.333 where formation of the complex CaBr 927-936.

; ; ; 20) Takagi, Y.; Nakamura, T. X-ray diffraction analysis of molten C4Cl
can be expected on the basis of the phase diagram. At hlgher( type layer structure, I. CoglPhilos. Mag. B1985 51 L43-L47.

concentration of divalent cobalt the complex becomes less stable 21y Ferguson, J.; Wood, D. L. Knox, K. Crystal-field spectra &f df
especially at higher temperature. ions. Il. KCoRs, CoCh, CoBr, and CowQ. J. Chem. PhysL963 39,

A drag effect in solutions rich in KBr is surprisingly low, in 881-889. ] . o
(22) Mulak, J. Wiasnosci magnetyczne jowaCo?", Ni2+ i U4t w solach

Comra.‘St to SO|UUO.n.S rich in COBrWher? an increase of the krystalicznych i stopionych (in Polish). Ph.D. Thesis, Polish Academy
electrical conductivity as well as an important decrease of of Sciences, Wroctaw, Poland, 1969.

activation energy are observed on addition of potassium ions. (23) Trzebiatowski, W.; Kisza, A. Thermodynamic properties of cobalt-
Arrhenius parameters for the conductivity of the pure molten (C”%ir%h"fgg]e’ ign 2U0559_defli|2ka” chloridesBull. Acad. Pol. Sci., Ser. Sci.
cobalt(ll) bror’_mde are similar to_tho_se for the pure mo“_en (24) Markov, B. E Thermodynamic information on the structure of molten
cobalt(ll) chloride, although the activation energy for conduction salt systems with chemical interaction between the comporiats.

is a little higher for the bromide. Electrical conductivity measure- Roum. Chim1977, 22, 13-20.

ments in the solid state glve proof of existence of a hlgh_ (25) TUmlda]Skl, P.J; Flengas, S. N. Potential measurements of reactive
metal chlorides in alkali halide solutions. I. Silver, cobalt, nickel, iron,

temperature polymorphic modification of the solid CeBr and copperJ. Electrochem. Sod99Q 137, 2717-2726.
) . . (26) Gruen, D. M. A preliminary spectrophotometric study of complex ions
Supporting Information Available: in fused saltsJ. Inorg. Nucl. Chem1957, 4, 74-76. ‘
Measured electrical conductivities of molten CoBt) + KBr (27) Gruen, D. M.; McBeth, R. L. The coordination chemistry of 3d

h . o . transition metal ions in fused salt solutiofaure Appl. Chem1963
(2) mixtures of a given composition as a function of temperature 6, 23-47.

(Table Sl) This material is available free of Charge via the Internet (28) Papatheodorou, G. N.; Yannopoulos, S. N. Light scattering from molten
at http://pubs.acs.org. salts: structure and dynamics. Molten Salts: From Fundamentals



1260 Journal of Chemical and Engineering Data, Vol. 51, No. 4, 2006

to Applications Gaune-Escard, M.; Ed.; NATO Science Series Il:  (37) Saugier, M.-T.; Cohen-Adad, Re systene ternaire eau-bromure de
Mathematics, Physics, and Chemistry, Vol. 52; Kluwer: Dordrecht, cobalt-bromure de potassiufRey. Chim. Miner 197Q 7, 329-348.
2002; pp 47106. (38) Mashiyama, H.; Kasano, H.; Yamaguchi, T. Incommenstrate

(29) Wojakowska, A.; Pliska, S.; Josiak, J. Electrical conductivity of commensurate transition inpRnBrs and K.CoBrs. J. Phys. Soc. Jpn.
molten cobalt dichloride potassium chloride mixturesdigh Temp. 1991 60, 45—-48.

Mater. ProcessegéN.Y) 1999 3, 453-459. (39) Shimizu, F.; Anzai, T.; Takashige, M.; Sawada, S. Phase transitions

(30) Fouque, Y.; Gaune-Escard, M.; Szczepaniak, W.; Bogacz, A. Synthese, at low temperatures in BX-type halide substanceBerroelectrics
mesures des conductibilites electriques et des entropies de changements 1995 168, 215-222.
d’etat pour le compose NdBrs. J. Chim. Phys., Phys. ChinBiol. (40) Shimizu, F.; Takashige, M. Dielectric and phase transitional properties
1978 75, 361—366. of A;BXs-type halides (A= K, Rb, Tl; B = Zn, Co; X = Br, ).

(31) Wojakowska, A.; Kundys, E. Electrical conductivity of CgBni; in Ferroelectrics200Q 238 155-162.
solid and molten states. Mater. Sci 1999 25, 3780-3784. (41) Wydeven, J.; Gregory, N. W. Heat capacity of cobalt(Il) bromide from

(32) Jones, G.; Bradshaw, B. C. The measurements of the conductance of 74 to 450 and a structural change in the vicinity of 370. Phys.
electrolytes. V. A redetermination of the conductance of standard Chem.1964 68, 3249-3252.
potassium chloride solutions in absolute unitsam. ChemSoc 1933 (42) Klemm, A. Association in molten salts and mobility isotherrs.

55, 1780-1800. Naturforsch. A1984 39, 471-474.

(33) Janz, G. J.; Tomkins, R. P. T.; Allen, C. B.; Downey, J. R., Jr.; Singer, (43) McGreevy, R. L. Experimental studies of the structure and dynamics
S. K. Molten salts: Volume 4, Part 3, bromides and mixtures; iodides of molten alkali and alkaline earth halides. 8volid State Physi¢s
and mixtures, electrical conductance, density, viscosity and surface Ehrenreich, H., Turnbull, D., Eds.; Academic Press: Orlando, FL,
tension dataJ. Phys. Chem. Ref. Date977, 6, 409-596. 1987; Vol. 40, pp 24#325.

(34) Wojakowska, A.; Pliska, S.; Josiak, J.; Kundys, E. Electric and phase (44) Seifert, H.-J. Ger die systeme alkalimetallchlorid/kobalt(ii)-chlorid.
behavior of the solid system silver chlorideadmium dichloride at Z. Anorg. Allg. Chem1961, 307, 137—144.

high temperatureddigh Temp=—High Pressure4998 30, 113-118.
(35) Yaffe, J. S.; Van Artsdalen, E. R. Electrical conductance and density

of pure molten alkali halidesl. Phys Chem 1956 60, 1125-1131. Received for review January 13, 2006. Accepted May 3, 2006.
(36) Seifert, H. J.; Al-Khudair,.IUber die systeme alkalimetallbromid/

kobalt(ll)-bromid.J. Inorg. Nucl. Chem1975 37, 1625-1628. JEO60018A



