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The LiCl-liaCl2 system is interesting in that the lithium and barium 

cations are very close in their ionic moments 

(a) 

but differ significantly in their radii 

(b) (rI|t 0,68 À; rna,+ = l.43 A ) 

how substitution by low-movement complex BaCl+ cations in the second 

coordination sphere of the elementary Cs+ cation, which participates in 

transmission of electricity due to Stokes shift, influences electrical 

conductivity. In LiCl-BaCl2 melts, one may expect replacement of elementary 
lithium cations by complex BaCl+ ions as the concentration of barium 

chloride increases. On the strength of the proximity of the polarizing 

effects of Ll+ and Ba^'*', it may be expected that the equillibrium of the 

(c) 

Key: a. fused. 

reaction will shift noticeably with change in temperature. Inasmuch as 

elementary and complex ions participate in various ways in transmission 

of electricity, temperature changes must exert a system-specific influence 

on a system's electrical conductivity. 

In order to measure electrical conductivity we used methods described 

earlier [1, 2], We conducted experiments in hermetic cells whose gaseous 



space above the melts was filled with pure argon. The cell's constant, 
determined according to pure fused potassium chloride, was equal to 27.27b 
cm“^. 

The electrical conductivity of fused LiCl~BaCl2 mixtures containing 
22.4; 35.6; 47.6; 65.0; 78.4 and 89.5 mol. % BaCl2 was measured. Twelve- 
15 experimental points were obtained for each melt within a 800-1000oC 
temperature interval. Expressions for the temperature dependence of 
specific electrical conductivity cm~l) was calculated by the method of 
least squares for me’ts of the specified compositionst 

IUCI,. «W. • 
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22.4 
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89.5 

100,0 

X I 0.528 1 11,25 
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10 Jf 4,551 10 •(* • 0,(K)S 
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10-»/-* 4.127 10~»/*±0.000 
10 »/ ( 6,07010" •/* + 0,007 
10-'/10,008 
15-*'/±0,007 
10-»/4 0.007 
10-'/*±0,(818 

(d) 

The specific electrical conductivity of melts decreases mo otonously 
as BaCl2 concentration increases and reaches a minimum of value with pure 
barium chloride (Fig. 1). 

Fig. 1. Isotherms of specific electrical conductivity in LiCl-BaCl2 melts. 

Key: 1. 1120; 2. 1180; 3. 1210; 4. 1270°K. 
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Molar electrical conductivity may be calculated using data froir a 
work 13] on the density of Liíi BaCl^ fused-salt mixtures. For all of the 
me Its studied, conductivity varied witli temperature according to the 
equation 

Ik A /1 
H 
7 (e) 

lhe table presents values of constants A and B and energy of activation of 
molar electrical conductivity, E^. 

l’ab le. Values of A and B in equations of the temperature dependence of 
molar electrical conductivity and energy of activation. 

futa,, "int t , . *-0« / itktr 

0 
22.4 
.I5.fi 
17,() 
()5,0 
78,.1 
«9,1 

100 

2,715,8 
3.115! 
3,2557 
3.4131 
3,3724 
3.4129 
3,238(1 
3,0870 

150,9 
973,6 

1170.0 
1391.3 
1393,5 
1195.3 
13,13,2 
1172.8 

20 HO 
4180 
5390 
MOO 
0120 
OS 80 
0130 
5100 

In all of t'e composition interval the molar electrical conductivity 
>f LiCi-BaCl2 ased salts is higher in pure fused barium chloride. This 
indicates that It is determined mainly by Stokes shift of very mobile 

I*ment at y Li+ cations In the second coordination spheres. Isotherms of 
Molar electrical conductivity are shown in Fig. 2. At 1180“K the isotherm 
is very close to the additive (dotted line). At higher temperatures the 
isotherms begin to deviate from additivity toward greater values of molec¬ 
ular electrical conductivity, while at lower temperatures they begin to 
deviate toward lesser values. 
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Fig. 2. Isotherms of molar electrical conductivity in Lid-Bad^ melts. 

Key: 1. 1120; 2. 1180; 3. 1210; A. 1270oK. 

In CsCl-LiCl [2] and CsCl-BaCl2 [1] melts, isotherms of molar electri¬ 
cal conductivity had an extreme course with great change in magnitude of 
electrical conductivity in the first system and with an absolute minimum 
in the second. In CsCl-LiCl melts containing up to 75 mol. 1 CsCl, elemen¬ 
tary Li cations are replaced by significantly less mobile elementary 
Cs ions in the second coordination sphere. This is accompanied by a great 
decrease in electrical conductivity, which continues to depend mainly on 
Stokes shift of cations. In CsCl-BaCl2 melts, change in composition is 
accompanied by substantial redistribution between fractions of electrical 
conductivity connected with Stokes shift of cations in the second coordina¬ 
tion sphere and with transfer of chlorine anions between BaCl+ and BaClT 
complexes. It is highly probable that as complexes of BaCl+ and BaCH ions 
are accumulated in LiCl-BaCl2 melts containing more than 50 mol. % 
BaCl2 transfer of the chlorine ion between complexes begins to play an ever 
more appreciable role. As a result of this electrical conductivity does 
not decrease with drop in chloride concentration as rapidly as in a 
CsCl-LiCl system. It is significant that the activation energy of molar 
elctrical conductivity reaches its maximum of value and remains practically 
constant in fused LiCl-BaCl2 mixtures containing more than 50 mol. % of 
barium chloride (Fig. 3.). A similar picture is observed in a change of 
activation energy of molecular conductivity with melts In the CsCl-BaCl2 
system. 
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Fig. 3. Change in molecular electrical conductivity activation energy in 

a LlCl-BaCl2 fused-salt system. 

Deflections of isotherms, tending with Increase in temperature toward 

greater values of molecular electrical conductivity of Li<'l-BaCl2 melts, 
testify to an increa¡ e in its component linked with Stokes shift of elemen¬ 

tary cations In the second coordination sphere. The quantity of these 

cations grows due to leftwards displacement of the equilibrium of the reac- 

t ion 

(f) 

Key: a. fused. 

Conclusions 

1. The specific electrical conductivity of LiCl-BaCl2 melts containing 

2. Expressions were found for temperature dependence of specific and 

molar electrical conductivity of fused mixtures of lithium and barium 

chlot ides. 

3. Deflections of molar electrical conductivity isotherms from 

additivity go gradually from negative to positive with increase in tempera¬ 

ture . 
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