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Bentonite is used as a buffer material composing the engineered barrier in the geological disposal of high-level radioactive waste. When bentonite contacts groundwater, it swells and expands in volume, playing an important role in sealing gaps between the bedrock and the engineered barrier, as well as gaps between engineered barriers.
In earlier studies, the authors developed a thermodynamic model to analyze the swelling stress of bentonite based on thermodynamic theory. In this study, this thermodynamic model was applied to investigate a model for analyzing the swelling rate under arbitrary loading stresses.
Based on the relative partial molar Gibbs free energy of interlayer water in Na-montmorillonite, the main component of Na-bentonite, obtained up to date, the swelling rate of Na-bentonite was analyzed against the dry density of bentonite and compared with experimental data. Although the analyzed results were slightly higher, they were generally consistent with the experimental data.
