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Study of mechanistic model of nonstoichiometric nuclear fuel based on oxygen defect
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Design and performance analysis of mixed oxyde fuels requires empirical data and
irradiation testing. In this study, computational and nanoscale characterization tools were used for
better understanding of material properties. First principles calculations have been done for Pu02-x,
which is non-stoichiometry compound with oxygen vacancies. Oxygen chemical potentials near the
stoichiometry were evaluated with calculated formation energy of single vacancy. Comparison of the
calculated results with experimental values shows good agreement in the range of 0/Pu ratio from 2.00 to
1.98. Since the density of the oxygen vacancy is large for low 0/Pu samples, vacancy-vacancy interaction
should be taken into account. Raman scattering experiments have been done for Ce02-x, which was used
surrogate of Pu02-x to avoid a problem of handling alpha-emitter radioisotope. Samples of Ce02-x are also
being characterized by means of the CeK-edge X-ray absorption fine structure (XAFS).
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