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A Study on the Hydrofluorination of Long-lived Radionuclides
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Abstract

It has been studied on the transmutation of nuclear waste to reduce the long —term risks
during the storage of the spent nuclear fuels, which contain the long-lived radioactive
nuclides. In this study, it was studied on the fluorination characteristics of zirconium, rare
earth oxides, and noble metals to develop the fluorination process for the preparation of
transmutation fuel. Solid powders were reacted with diluted hydrogen fluoride gas to produce
metal fluorides in the monel tubular reactor. The fractional conversion of Zr, Nd203; and
EwOs; was increased with the increasing reaction temperature and the gas - solid reaction
method was effective for the fluorination of metals or metal oxides. Among the various gas -
solid reaction models, 3- dimensional diffusion- controlled model, nucleation and growth
model, and order of reaction model were suitable for the reaction of Zr, Nd20s;, and Eu20s3
powders, respectively. It was calculated from the model that 11 and 1140 hours are required
to fluorinate the zirconium sphere of 1 and 10 mm diameter, respectively. It was found that
the noble metal powders were not reacted with hydrogen fluoride and they could be easily

separated from the long-lived radioactive nuclides during the dissolution of prepared fluorides.
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