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The long-term aqueous corrosion of irradiated and non-irradiated zirconium alloys was studied. A sensitive hydrogen measurement was selected for the non-irradiated alloy based on the reaction of Zr + 2H,0 —
ZrO, + 2H,. The corrosion rates decreased with time and increased at a higher temperature, but the influences of pH and other chemical properties of the solution on the rate were not significant. The equivalent
corrosion rates obtained from the leached '“C were less than that of non-irradiated Zr alloys. The fraction of leached 'C from irradiated Zircaloy-2 (BWR) as gas, dissolved organics and dissolved inorganics was
obtained. The fraction in the liquid phase increased with time and reached over 90% after 2 years. The inorganic/organic ratios of the liquid were around 1/3 and seemed to be not depending on time. Instant
release fraction (IRF) for spent claddings was also discussed. The inventory measurement shows that the abundance of 4C in the oxide was only 7.5%, and the leached '#C from the irradiated cladding with oxide
was found to be 0.0038%. These understandings should be reflected in the future safety assessment so that a lower, or potentially negligible, IRF can be supported.

OBJECTIVES

» Long-term corrosion rate of Zr alloys obtained by hydrogen (gas + absorbed), and affecting factors as temperature, pH, and Na/Ca, and
congruence of “C release.

> Released “C fraction from irradiated cladding as gas, dissolved organics, and dissolved inorganics.

> Discussion on the instant release fraction (IRF) for irradiated cladding with regards to oxide inventory and '“C release from oxide.
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