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Crystal structural analysis of zirconium oxide layers formed by corrosion of
zirconium under simulated underground waste-disposal environments
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The crystal structures of very thin oxide layers formed by corrosion of zirconium alloys at
different conditions were clarified by a grazing-incidence X-ray diffraction analysis with a
synchrotron light source at the Kyushu Synchrotron Light Research Center (SAGA-LS).

The stable monoclinic phase of the zirconium oxide is believed to be stabilized to unstable
tetragonal phase by compressive stress in the oxide layers due to thickening of the oxide
layers. In the present study, crystallization of the monoclinic structure will be affected by pH
or sodium ion concentration in the aqueous solution as well as corrosion temperatures and
thickness of the oxide layers.
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