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A Study on the Electrolytic Reduction of UsOg to Uranium Metal in
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Abstract

New electrolytic reduction technology was proposed that is based on the intregration
of metallization of UsOz and LixO 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 wuranium oxide, materials for cathode and anode electrode, the
characteristics of closed recycle of LixO 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.
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Ar Bomb

Fig. 1. Experimental apparatus for electrolytic reduction of UsOg to U

in LiCl-Li»O molten salt.
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No. Items Specification Materia
1 Flange # 240 SUS304
2 MagnesiaFilter % 30(ID)x 70 (L) X & MgO
3 Stainless Steel Bar B6 SUS304
4 Alumina Tube ? 10 Al,O,
5 Pt Tube B8 Platinum
6 Pt Rod %3 Platinum

Fig. 2. Cathode, anode and reference electrode.

Fig. 3. Oxide of layer of platinum anode electrode.
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Fig. 4. Relationship between potential and current of LiCl-Li2O-U3Os
at 650 C, 0.139 mV/sec.

Table 1. Standard free energy of reaction and reduction potentials at 650 C

OB | ponta )

L0 — 2Li + 1/20, -113.80 -2.47

Li:O + 2C — 2Li + CO -67.60 -1.47

LiCl — Li + 1/2Cl -79.90 -3.46

Fes03 — 2Fe + 3/20: ~140.09 -1.01

FeO — Fe + 1/20, -50.90 -1.014

Fe;04 — 3Fe + 202 -196.43 -1.065

Stainless | NiO — Ni + 1/20» -37.74 -0.819
Steel | Niz03 — 2Ni + 3/20, - -
CrO — Cr + 1/20, - -

Cr03 — 2Cr + 3/20» -214.66 -1546
CrO; — Cr + O - -

Current (A)

L L L L L
0.0 0.5 -1.0 15 2.0 25 3.0
Potential (V)

Fig. 5. Relationship between potential and current in LiCl-Li>O
molten salt at 650 C, 0.139 mV/sec.
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Fig. 6. Changes of cathode, anode and cell potential in LiCl-Li»O-U30s

molten salt with time.
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Fig. 7. Changes of cell potential in in LiCl-Li2O-U30s molten salt with time.
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Fig. 8. Reduction yield of uranium with current.
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Fig. 10. Relationship between anode potential and Li»O concentration in

LiCl-Li2O molten salt at 660 C.
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Fig. 9. Changes of Li2O concentration in LiCl-LizO-U3zOg molten salt with time.
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Fig 11. Effect of cathode and anode
in LiCl-Li2O molten salt.
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