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Diffusion coefficient of a protective layer for recovered mercury repository vessel
evaluated based on a mercury transportation model

Fumitake TAKAHASHI', Tasuku TAKATORI and Takayuki SHIMAOKA'

'Faculty of Urban and Environmental Engineering, Graduate School of Engineering, Kyushu University
?Dept. of Urban and Environmental Engineering, Graduate School of Engineering, Kyushu University

For underground repository of recovered mercury, a protective layer of repository vessel is important
for environmentally safe reposition because the vessel should be corroded by groundwater from the
outside and mercury-amalgam formation from the inside. Diffusion coefficient of a protective layer was
evaluated based on a mercury transportation model. This medel included leaching from a protective layer,
chemical conversion, sorption, and desorption during the transportation, bioaccumulation, and mercury
intake via fish foods. Sensitivity analysis for this model showed that methlyation/demethylation rate
coefficient for the sediment, distribution constant of methylmercury between water and the sediment,
bioaccumulation factor were significant. Environmental risk was calculated to be larger when larger
methlyation rate coefficient, smaller demethlyation rate coefficient, smaller distribution constant, and
larger bioaccumulation factor were considered. If negligible risk should be insured during more than
10,000 years repository, model calculation suggested that cement and bentonite material might be
insufficient as a protective layer of mercury repository vessel.
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