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Abstract 

The oxide films formed on spent fuel claddings are regarded as a potential source of the
instantaneous release of radionuclides, such as 14C, after waste disposal. We investigated the 
instant release fraction using the irradiated oxide exfoliated from a Zircaloy-2 water rod, 
whose bundle burnup was 53.0 GWd/MTU. We performed a rapid leaching test in a dilute 
NaOH solution (pH of 12.5) for 10 min in an ultrasonic bath to ensure the release of 
radionuclides. The activity ratios of the leached amount to the total amount for 14C, 60Co, and 
125Sb were extremely low at approximately 10-4 to 10-3, among which the maximum value was 
2.65 × 10-3 for 125Sb. These ratios were higher than that predicted from the thermodynamic 
solubility of ZrO2, i.e., less than 10-6. However, given the low ratios, it is too conservative to 
regard the inventory of all radionuclides in the Zircaloy oxide as instantaneous release. A 
small part of the released 14C was found as volatile species. 
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