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A molten salt technology using LioO-LiCl has been extensively investigated to recover uranium metal from
spent fuels in the field of nuclear energy. In the reduction process, it is an important point to maintain the
concentration of LisO. ZrO is inevitably contained in the spent fuels because Zr is one of the main com-
ponents of fuel rod hulls. Therefore, the fate of ZrOs in LioO-LiCl molten salt has been investigated. It was
found that Li»ZrO3 and LigZrO4 were formed chemically and electrochemically and they were not reduced
to Zr. The recycling of LisO is the key mechanism ruling the total reaction in the electrolytic reduction pro-
cess. However, ZrO5 will have a role as a Li2O sink.
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Fig. 1. A schematic diagram of the electrolytic cell for ZrOg reduction.
(a) Elecrolytic cell, (b) Pt anode, (c) Li-Pb reference electrode, (d) STS-
316 cathode basket. RE and TC stand for a reference electrode and a
thermocouple.
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Fig. 2. Results of XRD analysis of ZrO2 powder and reaction product of ZrOs
and LigO at 650°C. (a) ZrO2 powder, (b) Powder of reaction product. SiO2
peaks in (a) and (b) were detected because of the taping material for XRD
analysis. The peaks for ZrOz were not indicated.
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Fig. 3. Results of XRD analysis of Zr lump surface and reaction product Zr
and LigO at 650°C. (a) Zr lump surface without taping, (b) Powder of reac-
tion product. The pictures in (b) show the surface of Zr lump before and after
the reaction. SiOg peaks in (b) were detected because of the taping material
for XRD analysis.The peaks for Zr were not indicated.
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Fig 5. Results of XRD analysis of the surface of the fragment and the powder
after the experiment. (a) Surface, (b) Powder. The picture in (a) shows the
surface of the fragment covered by Li. (b) shows the surface after removing
Li. SiO peaks were detected because of the taping material for XRD analy-
sis. The peaks for ZrO2 were not indicated.
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Table 2. Gibbs free energies of the representative reactions and the decom-
position potential of UO2 and ZrOg.

Reaction AG, kJ/mol Decomposition potential, V
UO +4Li — U +2Li20 -26.8
710, +4Li — Zr + 2Li)0 -27.6
U0, = U+0y 9247 -2.40
7r0y — Zr+ 0y 923.9 -2.39
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