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Abstract

This study proposed a new electrolytic reduction technology that is based on the
integration of simultaneous uranium oxide metallization and Li2O electrowinning. In this
electrolytic reduction reaction, electrolytically reduced Li deposits on cathode and simultaneously
reacts with uranium oxides to produce uranium metal showing more than 99% conversion. For
the verification of process feasibility, the experiments to obtain basic data on the metallization of
uranium oxide, investigation of reaction mechanism, the characteristics of closed recycle of LizO
and mass transfer were carried out. This evolutionary electrolytic reduction technology would
give benefits over the conventional Li-reduction process improving economic viability such as:
avoidance of handling of chemically active Li-LiCl molten salt, increase of metallization yield,
and simplification of process.

Kez words : Electrolytic Reduction Technology, Uranium Oxide, Uranium Metal, Lithium Chloride,
Molten Salt
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Fig. 1. Changes of LizO and LiCl decomposition
voltage with LizO activity in LiCl molten salt.
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Table 1. Gibbs free energy changes and activities of lithium oxide at 650T

Reaction AG (k]) aLizo
U0 + 16L1 = 3U + 8LizO -871.832 1
PuyO3 + 6Li = 2Pu + 3Li:O 18.800 0.4
Amy03 + 6Li = 2Am + 3LiO 23.180 0.4
NdzOs + 6Li = 2Nd + 3Li0 119.885 0.006
Cex03 + 6L1 == 2Ce + 3Li:0 101.525 0.012
Y203 + 6Li = 2Y + 3Li20 191.331 0.00025
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Fig. 2. Experimental apparatus for electrolytic reduction of uranium
oxide to uranium metal in a LiCl-Li:O molten salt.

No. Items Specification Material
1 Flange ? 240 SUS304
2 Magnesia Filter 8 3Mx0WLxS Mgo
3 | Stainless Steel Bar ?6 SUS304
4 Alumina Tube 2 10 ALO,
5 Pt Tube g3 Platinum
6 Pt Rod 43 Platinum

Cathode Anode Reference

Fig. 3. Cathode, anode and reference electrodes.
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Fig. 11. Changes of cell and anode potential with current.
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