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Abstract

Oxidation rates of three kinds of UQ, of different particle sizes were thermogravimetri-
cally measured as functions of temperature and oxygen pressure. The weight gain-time
curves varied markedly with particle size. The UQ, microspheres for HTGR oxidized in a
single stage from UQ, to U;Q,, while the UO, powder oxidized in two distinct stages from
UQ, to Us0; and then to U;0s. The behavior of the crushed UQ, microsbheres was
intermediate to the above two extremes, and the weight gain-time curves had plateaux at
compositions below U,O,. The phenomena were attributed to the delay of the oxidation
from U;0; to U;0s.  For the powder, the oxidation to U;Os started after UO, completely
converted to U;O,. For the microspheres, the oxidation of UQ, proceeds inwards from the
surface of the spheres with UO,-U;0; and U;0,-U;0; interfaces. Because of the nearly
equal linear rates of advancement of these two interfaces, the thermogravimetric oxidation
curves show as one stage, as if oxidation directly proceeds from UQO; to U;Os. The steady
state thickness of the U0, layer between UO, and U;Os; was estimated to be 1-2 um.
Further, «-U;0,, 8-U;0; and g-U;0; were identified as intermediate oxidation products,
and it was concluded that the relative fraction of these products controls the second stage of

_the oxidation from U;O; to U;Os.
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Fig.9 Changes in X-ray diffraction Fig. 10 Changes in X-ray diffraction
patterns in tetragonal phase at patterns from U,0; to start of
467 K. U;0; formation at 563 K.
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