Pyrochlore: Radiation-damage and thermally induced structural reorganization
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Materials with pyrochlore structure (A2B207) have been considered as host phases for long-term
nuclear waste disposal. Cubic pyrochlore (A2B2XsY) with space group Fd-3m comprises eightfold
coordinated A cations that build A;Y chains and corner-sharing BX¢ octahedra. The mineral can
incorporate a large variety of different cations on the A and B positions, including rare earth and
radioactive elements (e.g., up to 9wt. % ThO; and 30wt. % UO:). The decay of the incorporated
actinides leads to damage in the initially ordered structure. The effect of step-wise thermally
induced annealing on the mechanical properties (i.e., E Modulus and hardness), as well as on the
short range order, determined by Raman and photoluminescence spectroscopy, will be
presented [1]. While, the structural amorphization and subsequent reorganization process can
be described by means of percolation theory [2], the latter shows avalanche behavior [3].
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