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Abstract

Research on the direct dry fluorination process of
uranium oxides in CF4/O2 r,f, plasma is being carried
out for the future replacement of the current multi-step
uranium fluorination processes which contain the
solvent extraction, reduction, and fluorination. In the
present study, the apparatus for the plasma reaction is
designed and manufactured, and the fluorination
reaction of the uranium dioxide, UOj, is investigated.

First of all, the reaction rates are investigated as
functions of the ratio CF/O2 , plasma power, and
substrate temperature. It is found that there is an
optimum CF4/O2 ratio for the effective fluorination, and
the ratio is four. The optimum ratio is confirmed by
XPS and XRD analysis. Even though several uranium
fluorides are produced in the reaction, the mass
spectrometry analysis identifies that the major reaction
product is uranium hexa-fluoride, UF^ Based on the

experimental findings, the overall dominant reaction
of UOj in CF/O2 plasma is determined as:

UO2 + 3/2CF, + 3/802 - > UF6 + 3/2(CO or C02)

Surface analysis reveals that UO2F2 is formed on
the surface as a primary intermediate species in the
fluorination reaction.

The reaction rate is expressed in terms of the
etching rate in this study and it is found that the highest
etching rate of 0.4/min is obtained at the optimum 20%
02 mole fraction, regardless of r.f. power and substrate
temperature. It is also found that as the substrate
temperature and r.f. power increases, the etching rate
is enhanced linearly.

Research on the dry fluorination of U30, is under
examination. In the conference, the results of U}0,
fluorination will be presented.
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