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“CORROSION OF NUCLEAR FUEL INSIDE A FAILED WASTE CONTAINER”
ABSTRACT:

Containers for the storage and disposal of high level nuclear waste (used fuel) are
designed to resist failure until radiotoxicity levels have decayed to innocuous levels.
Regulatory release limits make it necessary to achieve containment for thousands to tens
of thousands of years. Such reassurances are hard to give making it judicious to study the
consequences of container failure on the corrosion of the fuel and the release of long-
lived radionuclides.

The primary oxidant driving fuel corrosion will be the oxidizing products of water
radiolysis, making the decay of radiation fields the essential template upon which
corrosion models must be developed. The other key issue in model development is the
chemical state of the fuel on discharge from reactor. Depending on the extent of in-
reactor burn-up the originally well-ordered UO; fluorite lattice will be rare earth-doped,
locally non-stoichiometric, and interspersed with secondary phase oxide and metal alloy
particles, making its corrosion behaviour complex.

This presentation will summarize the key properties of the fuel, briefly describe the
mixed potential model developed to predict fuel behaviour, and discuss, in more detail
two key issues: (i) the influence on corrosion of non-stoichiometry; and (ii) the effect of
hydrogen, produced by corrosion of the steel liner in the container, on fuel corrosion. The
presence of non-stoichiometry significantly changes the local UO; structure. We have
determined the influence of fuel structure on corrosion rate using a combination of
microRaman spectroscopy and scanning electrochemical microscopy. The suppression of
corrosion by dissolved hydrogen has been mapped using a combination of
electrochemical techniques and X-ray photoelectron spectroscopy.
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