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Study on Safety of Crystallization Method Applied to Dissolver Solution
in Fast Breeder Reactor Reprocessing
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The crystallization method is proposed to apply for recovery of uranium
from dissolution liquid, enabling to reduce handling materials in later stages of
reprocessing used fast breeder reactor (FBR) fuels. This report studies possible
safety problems accompanied by the proposed method. Crystallization process
was first defined in the whole reprocessing process, and the quantity and the kind
of treated fuel were specified. Possible problems, such as criticality, shielding,
fire/lexplosion, and confinement, were then investigated; and the events that
might induce accidental incidents were discussed. Criticality, above all the
incidents, was further studied by considering exampled criticality control of the
crystallization process. For crystallization equipment, in particular, evaluation
models were set up in normal and accidental operation conditions. Related data
were selected out from the nuclear criticality safety handbooks. The theoretical
densities of plutonium nitrates, which give basic and important information, were
estimated in this report based on the crystal structure data. The criticality limit

of crystallization equipment was calculated based on the above information.

Keywords: Crystallization, Fast Breeder Reactor, Reprocessing, Incident, Safety,
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