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Study on the solubility and structure of actinide hydroxides and oxides

Kobayashi, Taishi
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Under the geochemical conditions of radioactive waste disposal, migration
behaviors of radionuclides with tetravalent oxidation state are primarily controlled by the
solubilities of their amorphous hydroxides. The present study revealed that the amorphous hydroxides

consisted of oligomeric polynuclear hydrolysis species, primary particles with approximately 3 nm
in size, and their aggregates larger than 100 nm from the combined measurements of X-ray adsorption
spectroscopy, small angle X-ray scattering, and X-ray diffraction. The solubility of the amorphous
hydroxides and crystalline oxides were investigated as functions of pH and temperatures to discuss
the solubility behavior from the thermodynamic point of view. It was then suggested that the primary
p?rgifle in the hierarchal structure of tetravalent hydroxides and oxides controlled the apparent
solubility.
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