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Abstract

The electrorefining process, one of main processes which are composed of pyroprocess to recover the useful
elements from spent fuel, and the domestic development of electrorefiner have been reviewed. The electrorefiner is
composed of an anode basket containing reduced spent fuel such as uranium, transuranic and rare earth elements,
and a solid cathode, which are in LIiCI-KCl eutectic electrolyte. Oxidation (dissolution) reaction occurs on the
anode and a pure uranium is electrochemically reduced (deposited) on the solid cathode. By application of
graphite cathode, which has a self-scrapping characteristics for the uranium deposits, and a recovery of the fallen
deposits by a screw conveyer, a high-throughput continuous electrorefiner with a capacity of 20 kgU/day has been

developed.
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Fig. 1. Electrorefining concept equipped with both solid cathode
and liquid cadmium cathode.
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Table 1. Free energies of formation of chlorides at 500°C.
N -AGY

Compound (/g equiv, C) Compound (/g-equiv.C)

KCl 363.76 ucl 232.35
LiCl 345.27 ZCl, 194.18
LaCl, 293.62 cdcl, 136,30
CeCl, 287.37 FeCl, 124.36
NdCly 281,45 NbClg 107.62
Cmdl, 2649 MoCl, 69.51
PuCI3 261,41 TeCly 44,33
NpCly 242,91 PACl, 4052
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Fig. 2. Electrorefining concept to recover uranium from reduced
spent fuel,
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Fig. 4. Continuous electrorefiner equipped with graphite cathodes.
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