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Under a pyro-processing concept, an electrolytic reduction process has been developed to reduce uranium oxide in molten salt by electro-
chemical means as a part of spent fuel treatment process development. Accordingly, a model based on electrochemical theory is required
to design a reactor for the electrolytic reduction process. In this study, a 1D model based on the phase-field theory, which explains phase
separation behaviors was developed to simulate electrolytic reduction of uranium oxide. By adopting parameters for diffusion of oxygen
elements in a pellet and electrochemical reaction rate at the surface of the pellet, the model described the behavior of inward reduction well
and revealed that the current depends on the internal diffusion of the oxygen element. The model for the electrolytic reduction is expected
to be used to determine the optimum conditions for large scale reactor design. It is also expected that the model will be applied to simulate

the integration of pyro-processing.
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Table 1. Parameters for model

Parameter Symbol Value Unit Remark
Gradient factor e 0.2 Jm! [8]
Energy prefactor B 1x10°8 J'm? (8]
Solubility limit Cy 0.01 - Setting parameter
Concentration in oxide Cro 8.1x10* mol-m? [15]
Normal diffusivity D 5x10°10 m*s! Fitting parameter
Electrolyte conductivity a, 5.9x10? S'm’! [16]
Metal conductivity o) 3.57x10° S'm! [15]
Oxide conductivity Owo 11 S'm’! [17]
Interface conductance k 5x10° S'm? Fitting parameter
Anode potential Vv, 0 \Y% Setting parameter
Cathode potential Ve 2.6 \% Setting parameter
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