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A Basic Study on Electrodeposition of Metal Halogen
Mixture in Fluoride/Chloride Molten Salts
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Abstract

The electrodeposition experiments of metal mixture composed of U, Y, Gd, Nd and
Ce were carried out in the KCI-LiCl and LiF-NaF-KF (FLINAK) eutectic melts at
500C and 600C, respectively. Uranium was major component in the cathode deposits,
and the separation factors of uranium with respect to the rare earths(REs) are nearly
same in both electrolytes. REs contents in the cathode deposits increased sharply
below -1.9 V which is the decomposition voltage of the halogen compounds of REs.
The current efficiency for electrodeposition of metals was inversely in proportion to
the applied voltage in the range of -1.0 V to -1.9 V (vs. S.S. 304 or Ni).
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Figure 1. Experimental apparatus for molten salt electrodeposition.
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Figure 2. Typical cyclic voltammogram (Chloride salt).
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Figure 3. Typical cyclic voltammogram (Fluoride salt).
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Figure 4. Effect of applied voltage on current efficiency.
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Figure 5. Effect of current density on current efficiency.
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Figure 6. Effect of applied voltage on deposition rate.
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Figure 7. Separation factor of rare earths for uranium (Chloride salt).
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Figure 8. Separation factor of rare earths for uranium (Fluoride salt).
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