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Study of acceleration effects of microorganisms on fuel debris degradation
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In order to clarify the degradation mechanism of fuel debris, powder samples

of Fe, Ce02, Zr02, and Si02, and fuel debris analogues (FDA) made by melting and solidifying the
powders were prepared. FDA were in contact with ubiquitous bacteria and siderophore emitting
microbes (SB). The dissolution behavior of elements and secondary minerals were analyzed. The
results showed that Fe metallic phase was preferentially oxidized and dissolved, and precipitated as
trivalent Fe oxyhydroxide, indicating that SB accelerates Fe dissolution more than ubiquitous
bacteria. Contact experiments with Zr oxide and SB revealed that SB could dissolve Zr oxide, and FDA
with Fe, U02, and Zr02 was prepared and contacted with ubiquitous bacteria, which revealed not only
oxidative dissolution of Fe, but also U. These results revealed the possibility that fuel debris
could dissolve not only Fe metallic phase but also Zr oxide and U oxide by contact with
microorganisms.
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