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Development of the treatment to volume-reduce of the high radioactive zirconium
waste using the metal solvent

YAMAGUCHI, Katsunori
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A fundamental study was undertaken for the treatment of refractory zirconium
base alloy wastes in nuclear power plants. Firstly, based on the experimentally determined

activities, heat contents, and liquidus and solidus temperatures, thermodynamic optimization was
made for the Cu-Zr binary system to evaluate the thermodynamic properties and phase diagram of this
s¥stem. Secondly, by using the evaluated data, heat and mass balances were calculated to look for
the optimum conditions in the following three processes to treat the zirconium base alloy wastes

(a) melting of the cladding hulls by alloying with the minimum quantity of molten copper, (b)
recovery of zirconium from the wastes by selective chlorination of the molten Cu-Zr base alloy, and

(c) elimination of radioactive elements in the zircalloy by selective oxidation of the molten Cu
alloy.
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