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Correlation of Diffusion Models Describing Efflux from a Cathode of
an SF Electrolytic Reduction Process

Byung Heung Park, Dae Seung Kang, Chung Seok Seo and Sung Won Park
Korea Atomic Energy Research Institute, P.O. Box 150, Yuseong—gu, Daejeon, Korea

The advanced spent fuel conditioning process (ACP) proposed and developed by
KAERI has drawn attention by its technological advance on proliferation resistance and
reduction of environmental contaminants. An electrolytic reduction of spent fuels is
adopted as a central unit process of ACP, in which uranium, plutonium and minor
actinide oxides are reduced to corresponding metals and alkali and alkaline earth oxides
dissolve into a molten salt electric cell. The mass transfer behaviors of cesium,
strontium, and barium which represent the alkali and alkaline earth compounds in SF
and oxygen ion leaving an integrated cathode of the electrolytic reduction are measured
and correlated with a parallel diffusion process model and an analytic diffusion model.
The parallel diffusion model treats an integrated cathode .of the electrolytic reduction
process as a pseudo—homogeneous medium and assumes that the diffusion of active
ingredients occurs in two steps; one faster and one slower. The concentrations of the
concerned elements are plotted against time for each step. The Fick's second law is
solved to obtain an infinite series solution for a cylindrical shape. The solution which is
referred as an analytic diffusion model is also correlated with experimental data. The
two models are compared in this study and the evaluated diffusion coefficients based on

the models are reported with discussion.
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