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Study on Long-term Performance of Bentonite Layer in Radioactive Waste Repository
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Abstract

It is important to appropriately evaluate the long-term performance of the bentonite layer in a
radioactive waste repository because it can considerably affect the repository function for
containment and delay of nuclides. Thus far, limited knowledge has been available on alkali
alteration phenomena of highly compacted bentonite and their effect on its physical properties. In this
study, we developed an apparatus for testing alkali alteration phenomena of highly compacted
bentonite and its physical properties. Through studies conducted using the apparatus, we concluded
that the alkali dissolution rate of montmorillonite in highly compacted bentonite is less than 9.7 x
10" mol/m?*sec and that the hydraulic conductivity of the bentonite layer is affected by the pore
structure, which can be refined by the effect of dissolution and precipitation of minerals in bentonite,
as well as by the density of the bentonite layer and the electrolyte concentration of pore solution.
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