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Abstract

In many countries, bentonite is used as a buffer material composing engineered barrier (EB) in the
geological disposal of a high-level radioactive waste (HLW). The EB system consists of vitrified waste,
overpack (carbon steel container) and buffer material from inside, and the outside of the buffer material
is rock mass. HLW is disposed of excavated tunnels in geological formation deeper than 300m (geological
disposal). After being disposed, bentonite develops swelling stress by penetration of groundwater from
the surrounding rock mass, and this parameter is important in designing buffer material and analyzing
long-term behaviour of buffer material. We developed a thermodynamic model which can calculate the
swelling stress of bentonite under standard condition (298.15K) based on the thermodynamic data (the
activity of water and the relative partial molar Gibbs free energy) of interlayer water in montmorillonite
which is the main component of bentonite and montmorillonite content in the bentonite in previous
studies, and furthermore we also developed a thermodynamic model which can calculate the effect of
temperature on the swelling stress of bentonite based on the relative partial molar enthalpy in recent
studies.

This talk introduces outline of the thermodynamic model and thermodynamic data of interlayer water in
montmorillonite obtained so far. Furthermore, we also introduce practicality of the model by comparison
with measured data of swelling stress.
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