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The passive gamma-ray spectrometry of the fuel debris is under development as one of the
candidate technologies for nuclear material accountancy in the Fukushima-Daiichi Nuclear
Power Station. Based on the results of Three Mile Island 2 accident, 54Eu and 44Ce were
selected as the candidates of monitoring gamma-ray emitters which are expected to
accompany to nuclear material.

The accompanying behavior of Ce to the nuclear material under the severe accident was
investigated by the high temperature heating test and the chemical equilibrium calculation.
The high temperature heating test was carried out under the simulated condition of severe
accident that the irradiated fuel was liquefied by the high temperature reaction with molten
zircaloy. Ce was found to exist in high concentration at the boundary of reaction layer between
fuel and molten zircaloy. This behavior was interpreted based on chemical equilibrium
calculation as the one of the possible progress in fuel liquefaction and high temperature
chemical reaction under the severe accident.

Keywords: Fukushima-Daiichi Nuclear Power Station, Passive Gamma-ray Spectrometry,

Nuclear Material Accountancy, Cerium, Chemical Equilibrium
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