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Abstract 
Titanate ceramics (e.g., zirconolite) and disposal mixed oxides (DMOX) are leading candidates for immobilising separated PuO2 in the UK. However, water radiolysis generates reactive H2O2, which alters the near-field environment and impacts wasteform disposability. This work investigates H2O2 impacts on zirconolite and DMOX using ASTM C1308 leaching tests, microstructural analysis (microscopy/spectroscopy), and statistical modelling. Zirconolite proved largely unperturbed by H2O2, showing negligible microstructural evolution and modest leaching paired with passivation-like behaviour. Conversely, DMOX exhibited significantly enhanced dissolution, surface alteration, and matrix breakdown leading to increased dopant leaching. These results demonstrate that water radiolysis plays a key role in long-term disposability, which requires further investigation, and offers vital insights into environments conducive to Pu wasteform dissolution.

