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X-ray computed tomography and permeability tests in this study have shown
that drying process causes deposition of cesium, sodium and silicic acid near the dry surface,
reducing porosity and permeability. The significant involvement of capillary forces in the migration

of solutes close to the drying surface was demonstrated by the evaluation of apparent mass transfer
coefficients. Furthermore, it was suggested that the deposition behavior of silicic acid near the
dry surface dose not only suppresses radionuclide migration in a geological disposal system, but
also suppresses the supply of potassium ions, which cause the alteration of bentonite, the
engineered barrier of the repository. This means that the alteration of bentonite can be limited
even when ambient temperatures rise by arranging waste bodies at smaller intervals or stacking them
vertically, thus reducing the overall footprint of the repository by less than half.
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