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Effect of clay mineral type on the physical and mechanical properties of
barriers for the geological disposal of radioactive waste
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Clay-mineral type and content are very important factors for the
ultra-long-term stabilization of barriers in radioactive waste disposal. Firstly, in order to
clarify that effect of only clay mineral content, a series of experiments has been carried out on
artificial rock by the use of gypsum specimen mixed with clay minerals. Secondly, this study
investigates the effects of clay-mineral type and content on the swelling characteristics and
permeability of bentonite-sand mixtures with clay minerals using one-dimensional swelling-pressure
and constant-pressure permeability tests. These experiments produced the following results: (1)
Comparative tests revealed that the difference of clay mineral content or type in the clay
mineral-bearing rock material specimens influences the physical and mechanical properties of rock
materials. (2) The hydraulic conductivity of bentonite-sand-clay mineral mixtures increased with
increasing content of non-swelling alteration products of montmorillonite.
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