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Abstract 
The immobilisation of Pu within a zirconolite matrix (CaZrTi2O7) fabricated by hot isostatic pressing is a feasible route towards the ultimate disposition of separated civil Pu. In order to develop a technical basis for this approach, it is necessary to further understand the phase chemistry with respect to Pu surrogates and neutron absorber (NA) additives. Specifically, to identify and subsequently avoid compositional ‘cliff-edges’ that could potentially destabilise the zirconolite phase in favour of parasitic and/or detrimental ancillary phases e.g. perovskite.

Moreover, the effect of impurities or decay products contained within some subsections of the Pu inventory (e.g. Cl, C, Am) must be explored. The effect on product quality (phase assemblage, relative zirconolite yield, density, composition, surrogate oxidation state and NA distribution) must be assessed by routine in-house techniques (XRD, SEM) and advanced characterisation (EPMA, XAS) to establish a reasonable processing envelope for impurity concentrations (i.e., required dilution factors). This project aims to (1) identify a route to fabricate homogeneous waste loaded zirconolite using a process that could feasibly be produced at scale, (2) systematically characterise the impact of neutron poison concentration in a ‘realistic’ simulant system (based on the Pu-IPT baseline formulation) on microstructure and physical properties and (3) establish impact of impurities on zirconolite product quality.

