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Abstract

The revelation and simulation of multi-scale fractures in surrounding rock and radionuclide migration mech-
anisms are the prerequisite for the safety guarantee of nuclear waste geological disposal. As a long-lived
radionuclide, Technetium-99 features strong migration capacity and serves as the critical nuclide for reposi-
tory safety assessment. Through migration and diffusion experiments of Technetium-99 in granite fracture
systems, this study clarifies the formation rule and occurrence characteristics of fracture fillings and colloids
in fractures, as well as their interaction mechanisms with radionuclides. It quantitatively evaluates their im-
pacts on the migration of radionuclides with low solubility and strong adsorption, providing theoretical and
engineering references for the safety assessment and long-term safety prediction of high-level radioactive
waste geological repositories
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