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Abstract: In this paper, the electrochemical deposition of Th in CeF;-ThF,-LiCI-KCl molten
salt with high ThF, concentration was studied. When the concentration of ThF, increases
from 3% (w) to 10%, the initial reduction potential of Th(IV) has a slight positive shift
from —1.75 V to —1.72 V (vs. Ag/AgCl). The increase of Th(]V) concentration can lead
to a positive shift of the initial reduction potential, while the increase of F~ concentration
will lead to a negative shift. The initial electrolytic rate and cathodic deposition amount of

10% ThF, system are significantly higher than those of 3% ThF, system, indicating that the
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concentration of Th(]V) is an important factor of the electrolytic extraction of thoriumj;

meanwhile, under the same Th(]V) concentration, the higher the F~ concentration is, the

lower the electrolytic rate will be. The electrolysis results show that the separation rate of
Th in 0. 3% CeF,-10% ThF,-LiCI-KCIl molten salt can reach 99. 7%, and Ce has almost no

electrolytic extraction.
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Fig. 1 Cyclic voltammograms of CeF;-ThF,-LiCI-KCl

molten salt system at 773 K
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Table 1  Onset reduction potential of Th([V) and Ce([ll)
in CeF;-ThF,-LiCI-KCIl molten salt
before and after electrolysis
IR B SR AL/ V
F, X 0. 3%CeF3-10% ThF, 0. 3%CeF3-3% ThF,
0 h 8 h 20 h 0h
Th(V)/Th —1.72 —1.80 JHHE —1.75
Ce(lD/Ce  JTH# —2.14 —2.17 —2.12
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Fig. 2 Parameters applied during pulse potential
electrodeposition in CeF;-ThF,-LiCI-KCl

molten salt system
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Fig.3 Cyclic voltammograms of CeF;-ThF,-LiCI-KCl
(0. 3% CeF;-10% ThF,) molten salt system at 773 K
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Table 2 Concentration of Th(]V) and Ce(]ll)
in CeF;-ThF,-LiCI-KCI (0. 3% CeF;-10% ThF,)
molten salt before and after electrolysis and

separation ratio of thorium
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Fig. 4 XRD pattern of cathodic deposit obtained
from CeF;-ThF,-LiCl-KCI(0. 3% CeF;-10% ThF,)

molten salt on molybdenum electrode at 773 K
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Table 3 Molality of thorium in, total deposit mass of thorium from and average electrolytic rate

of thorium from CeF;-ThF,-LiCI-KCI molten salt during electrolysis
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0. 3% CeF5-10% ThF,-LiCI-KCl

Hﬁ:ih bri/ YU Th 1y -1 H i R/ bri/ JUR Th 1y - H f R/
(mol * kg™ 1) Btk /g (g+h™ D (mol + kg™ 1) Btk /g (g+h™H
0 7.92X10°? 0 2.97X10°! 0
2 3.98X10 2 1. 915 0. 958
4 6.21 X103 3. 544 0. 815 1.52X10°1 7.572 1. 893
6 9.17X10* 3. 800 0.128
8 9.96X10? 10. 272 0.675
12 8.51 X102 12. 850 0. 645
16 3.59X10°? 14. 778 0.482
20 7.93X10* 15.418 0. 160
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Fig. 5 Average electrolytic rate from CeF;-ThF,-LiCI-KCI
molten salt depending on molality of thorium

during pulse potential electrolysis
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