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Abstract

Compared with other energy resources, nuclear energy provides clean energy,
but it should deal with the disposal of high-level waste (HLW) generated during the
operation of nuclear power plants. The deep geological disposal of HLW is a serious
issue that Taiwan will face in the future. However, fractures may appear in the media
in subsurface during the construction of HLW disposal facilities. These fractures will
be the main pathway for the release of radionuclides to the biosphere through
groundwater, and colloids often exist in the groundwater in the fractures. Mobile
colloids can sorb radionuclides and facilitate their transport. Therefore, understanding
the transport behavior of colloid for radionuclides in the fracture-matrix system is
very important for the safety evaluation of HLW sites at all stages. In this study, a
numerical model was developed to simulate the transport of multiple members of a
radionuclide decay chain and colloids in the fracture-matrix system. The numerical
solution of the model was obtained using the finite difference method, and a
FORTRAN computer code has been programmed for our proposed numerical
solutions. Finally, a sensitivity analysis of the model parameters is carried out to
understand the important parameter effects. This model considers the temporal and
spatial variation of colloid concentration, which will increase the reliability of the

safety assessment of HLW deep geological disposal sites.
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