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Uranium Dioxide Reaction in a Ternary CF,/O,/N, Plasma Gas
for the TRU Decontamination Application
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Abstract

To advance the reaction rate of UO, with CF,/O, R.F. plasma, experiments with N, added CF,/O, plasma
under R.F. power were carried out. Along with those experiments by intermittent weight loss measurements, an
optical study is investigated. In this study, experimenta variables are the ratio of N, to CF,/O, gas, substrate
temperature, and plasma power. The ratio, CF,/O,, is maintained to be four since it is reported to be the optimum
in the binary gas mixture system for UO, etching process. It is found that when small amount of N, is added to
CF,/O, plasma, the etching rate can be enhanced almost twice compared to that of CF,/O, plasmawithout N, gas.
And it is proportional to plasma power and substrate temperature. Optical emission spectra focused on the
fluorine density is thoroughly analyzed to support the results since the fluorine atom plays a significant role in
the chemical etching of UO, in the mixture gas plasma. It revealed that the fluorine atom density reaches a
maximum at the optimized N,/CF,/O, plasma, regardless of the R.F. power and temperature, and the etching rate
of UO, isclosely proportiona to the fluorine atom density.
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