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Calculation of The Activity Coefficients of
Lanthanum Chloride in LiC1-KCl  eutectic  Salt

From the Nemst equation

E =  E ” +  ~F Ln ‘L”+” ‘La’+
xLa” ~La

( 1 )

. The values Of xl-a, Y L’, X: and n are 1,1,1 and
3 respectively. Thus, equation (1) becomes:

Ln y La’+=
3F(EX=1 – E“)

R T

where E 0 is the standard electrode potential

(EO=b GfO/n F)

A G f“ is the calculated standard free energy
formation of the supercooled liquid LaCls

(2)

of
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Activity coefficients for rare earth chlorides
in LiC1-KCl eutectic salt at 450 “C

–A G f Sc.liq Activity
Element coefficient

kcal/mol  *
Y

La 209.3 4.7 X10-3

Ce 205.1 1.5 X10-3

Pr 206.0 3.3 X10-3

Nd 203.1 1.8 X10-2

Gd 197.0 7.8 X10-5

Y 196.3 6.3 XIO-G

* L.B .Pankratz,’’Thermodynamic  Properties of Halides,”
Bulletin 674, US Bureau of Mines (1984).
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Calculation of The Activity Coefficients of
Lanthanum Metal in Cadmium

The potential of La electrode is given by :

(1)

Similarly, the potential  Of La - Cd electrode  iS given bY :

From equations (1) and (2), the activity coefficient of

La metal in cadmium is given by:

exp(3F* AE/RT)YLain Cd=
XLa in Cd

(3)

where ~E=ELa – ELaincd
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Activity coefficients for rare earth metals
in cadmium at 45o “C

Element

La

Ce
Pr

Nd

Gd

Y

SoIubility
limit *

at. 9Z0

903 X10-2

1.8x10-1

3.0 X10-1

5.1 X10-1

8.5 x1O ‘1
NA

Evaluated
concentration

at. 9i0

7.7 X10-2

1.6x10-1

1.4 X10-1

2.4x10- 1

2.0 XIO-1

2.5x10- 1

Activity
coefficient

Y

4 XIO-l*

5 XIO-l*

2 X10-9

6 X1 0- 9

3 X10-8

3 X10-7

* R. D. Elliott,’’Constitution of Binary Alloys,
First Supplement,’’McGraw-Hill Inc.(1985)
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Calculation of distribution coefficients of RE elements
in the reductive extraction process

Reaction for the reductive extraction is :

RECl~+ 3 Lii. C~ = REi.C~ + 3 LiCl

Equilibrium constant of the reaction is given by :

Kr) =Exp(-LGO/RT)

x RE in Cd ‘ (x.;)’ ~ RE in Cd ‘ (y Li+)’
——

XRE3+ I (X~iin~d)3 1 y R;+ I (~~iin~d  )3 (1)

The distribution coefficients are defined as :

D~~= x~i~cd

D Li = x Li in Cd

Equation (1) can be rearranged as :

log DRE = s ‘ 10gDLi -1- 10g KD

[

)’ RE’+ ‘ (y )
3

Li in Cd
+ log

)
(2)

Y RE in Cd a (YLi+)3
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( The measured activity coefficients are employed in the calculation)


