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Electrolytic Experiments of Gadolinium and Neodymium Ions
in the Fluoride Molten Salt
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Abstract

Electrochemical reductions of Gd* and Nd** ions were carried out to prepare
bismuth alloys including Gd and Nd solutes using a molten liquid Bi cathode in the
LiF-NaF-KF fluoride salt. It was considered that selective separation of Gd from
bismuth alloy is possible by controlling the addition amount of an oxidation agent to
a salt phase. Cyclic voltammetry measurements are useful tools not only for in-situ
detection of solutes in salt phase in the course of back extraction experiments but
also for elucidation of electrochemical reactions of Gd and Nd in the FLINAK molten
salt.
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Fig. 1 Schematic diagram of the molten salt-liquid metal cell for
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Fig. 2 Cyclic voltammograms of FLINAK-Bi system with scan rate of 50,
100, 200, 300 mV/s for potential window of 0~-1.85 V
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Fig. 3 Cyclic voltammograms of FLINAK+GdFs; (0.5 mol%)/Bi system with
scan rate of 20, 50, 70, 100, 200, 300 mV/s for potential window of
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Fig. 4 Potential monitoring of galvanostatic electrolysis for FLINAK+GdF3
(0.5 mol%)/Bi system
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Fig. 5 Cyclic voltammograms of FLINAK/Bi+Gd system with scan rate of
50 mV/s for potential window of 0~-1.58V and 20 mV/s for
potential window of 0~-1.56 V
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Fig. 6 Cyclic voltammograms of FLINAK+BiFs/Bi+Gd+Nd system as a

result of back extraction
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