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O/M ratio and Pu distribution in (U,Pu)O2-x fuels determined at micron scale using µ-Raman spectroscopy
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[bookmark: _GoBack]Uranium-plutonium mixed dioxide, (U,Pu)O2-x, with a Pu/(U+Pu) content ranging between 19 and 40 mol.%, is considered the best candidate for the Sodium-cooled Fast Reactor fuel. In order to avoid cladding corrosion during irradiation, the (U,Pu)O2-x fuel has to be hypostoichiometric  meaning that its oxygen to metal ratio (O/M with M=U+Pu) must be lower than 2.00. Up to now, the O/M ratio is only measured at the pellet scale whereas chemical heterogeneities can be present in the fuel. In order to enhance our knowledge on the fuel behavior and improve the safety margin during irradiation, O/M ratio determination at the micron scale is therefore needed.
Several studies evidenced that Raman microscopy is a promising tool for characterizing (U,Pu)O2 materials. The position of the main Raman band for such material (T2g), corresponding to the vibration of the oxygen cage, is highly dependent on Pu/(U+Pu) content. Nevertheless, data on (U,Pu)O2 materials remains rare and no Raman study on hypostoichiometric (U,Pu)O2-x has yet been published.
To dissociate the influences of Pu/(U+Pu) content, O/M ratio and self-irradiation on (U,Pu)O2‑x spectra, we studied annealed and aged samples at different O/M ratios by Raman microscopy. We highlighted that the self-irradiation have no or little impact on the T2g position thus on the anionic sublattice. Furthermore, for the first time the hypostoichiometry effect was studied. Due to the O/M ratio decrease, a T2g low-frequency shift was observed. Therefore, a mathematical relation linking the T2g position to the O/M ratio and the Pu/(U+Pu) content was determined. Moreover, coupled with EPMA maps, which probe the Pu/(U+Pu) content at the micron scale, these results were also used to propose the first O/M ratio mapping at the grain scale of a (U,Pu)O2 pellet, allowing the microstructure pellet characterization.
