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Abstract

Nuclear waste forms are glass or ceramic materials designed to immobilize radionuclides for
safe disposal over geological timescales. This seminar focuses primarily on ceramic waste forms,
which incorporate radioactive elements into well-defined crystalline structures. However, the decay
of incorporated radionuclides continuously generates radiation damage within these materials.
Understanding how radiation affects their structure, stability, and chemical durability is therefore
essential for ensuring the reliable long-term containment of radioactive waste.

In this seminar, the author will present results from his research group on the use of ion and
electron irradiation with in-situ and ex-situ TEM to simulate alpha- and beta-decay damage
processes in a range of ceramic waste forms. Materials studied include zircon and pyrochlore for
actinide immobilization, as well as zeolite and hollandite for fission product incorporation. The
roles of crystal structure and chemical composition in controlling radiation-induced amorphization
will be discussed based on extensive experimental data.
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