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Mesoscopic investigation of nuclide sorption behavior on clay minerals by X-ray
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Deep geological disposal of high-level radioactive waste (HLW) from used

nuclear fuel is currently the most realistic method in the world. On the other hand, there are still
a lot of difficulties to proceed the method. One of the significant difficulties is the adequate
assessment of its long-term stability. With the deep geological disposal, HLW is insulated from our
living area by two barriers, that is, natural barrier represented by host rock and engineered
barrier with vitrified waste, overpack seal, and consolidated bentonite buffer. Clay minerals are
the major component in not only the host rock but also the buffer materials, so that sorption
behavior of radioactive nuclear species and water in the clay materials are of urgent importance for
the application of the deep geological disposal. In this study, the mesoscopic structure of clay
minerals and the water dynamics in them were studied by small-angle x-ray scattering and
quasi-elastic neutron.
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