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Retardation Mechanism of U(VI) in Natural Soil
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Abstract

U(VI) distribution in saprolite samples in the vicinity of Koongarra U deposit,
Australia, was electron microscopically studied in order to reveal radionuclide behavior in
nature. The saprolite samples that underwent severe mineralogical, chemical, and textural
changes by weathering contain U(VI) that was released and transported from the ore

body since its exposure to the earth's surface and subsequent reaction with groundwater



under oxidizing condition. Electron microprobe analyses on carefully prepared polished
sections showed that U(VI) occurred as a large uranyl phosphate crystal (~several
hundreds of ym) that replaced apatite or was bound to Fe oxide minerals. However,
U(V]) rarely associated with clay minerals that have been generally known to have high
sorption capacity. X-ray diffraction analyses on separated heavy minerals showed that Fe
oxide minerals that mainly contributed to the retention of U were chiefly composed of
goethite with a minor amount of hematite. They occurred as a coating material on quartz
grains or as a disseminated or nodular form on clay minerals. The U(VI) bound to Fe
oxide minerals always accompanied P, which suggests that U(VI) exists as a microcrystal

of uranyl phosphate.
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