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Structural approach to understanding the dissolution behavior of solid-solution
fuel debris
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The oxide solid solution such as 1F fuel debris is not a solid phase with a
single crystal structure, but a mixture of solid solutions containing different crystal structures.
Mixtures of oxide solid solutions were prepared using tetravalent zirconium and cerium, and their
dissolution behavior in aqueous solutions and changes in solid phase state due to immersion were
investigated. In particular, by combining the Rietveld analysis of powder X-ray diffraction and the
factor analysis of X-ray absorption spectroscopy, even complex systems such as mixtures of solid
solutions can be analyzed by extracting the principal components that contribute to the spectrum. It
was found that the interpretation of the mechanism is sufficiently possible.
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