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Accurate determination of lattice constants of large grain UO. pellets using X-ray diffraction
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[Abstract] Large—grained UO: pellets exhibit superior in—reactor performance, effectively enhancing the
safety of nuclear power plants. The lattice parameter, as a critical microstructural characteristic, directly
influences key properties such as material density and thermal expansion coeflicient, making its determination
essential for optimizing nuclear fuel design and performance evaluation. This study employed X—ray diffraction
(XRD) to precisely measure the lattice parameter of large—grained UO2 pellets. By comparing different sample
preparation and data processing methods, the lattice parameter of conventional UO: pellets was determined to
be 0.547036 nm, consistent with literature values, thereby validating the measurement accuracy. Upon doping
with 0.10 wt% Cr203 and 0.02 wt% Al2Os, the average grain size of UO: pellets increased from 7.60
pm to 43.37 um, while the lattice parameter decreased to 0.546750 nm due to lattice contraction induced by
solid solution effects. This work establishes a high—precision methodology for lattice parameter determination
and elucidates the impact of dopants on the UO: lattice structure, providing critical data support for further
characterization of uranium dioxide parameters.
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