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ABSTRACT

The change of structure and morphology in (Uy g13Gdp 057)O; during oxidation at 475°C and heat treatment at 1300°C in air were

investigated using XRD, SEM, and EPMA. The (Uy;3Gdg 0s7)O; cubic phase converted to (Ug913Gdq 087)30s orthorhombic phase
by oxidation at 475°C in air. The XRD and EPMA result of the 1300°C heat treated powder revealed that (Ugg;3Gdg0s7)30s
orthorhombic phase was separated into U3Og and (Up ¢7Gdo 33)O;4x cubic phase. The weight variations of (U,Gd)0O, with various
Gd contents were measured using TGA at the same heat treated condition. The weight variation during the heat treatment of Gd
dissolve (U,Gd)O, in air can be expressed in terms of phase reaction equations related with oxidation and phase separation. Based
on these phase reaction, a initial content of Gd dissolved in (U,Gd)O, can be exactly calculated by measuring the weight change
during the heat treatment.
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Fig. 1. The room temperature XRD profiles of (a) oxidized
powder at 475°C for 4 h in air and (b) heat-treated pow-
der of (a) at 1300°C in air for 4 h.
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Fig. 2. SEM powder morphology of oxidized powder at 475°C
in air for4 h (a) U308 and (b) (U0.9I3Gd04087)308'
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Fig. 3. SEM powder morphology of heat treated powder at 1300°C
in air for4 h (a) U308 and (b) (U0_913Gd0_087) 308‘
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Fig. 4. Typical weight change of (Ujg,3Gdgg7)0, during
oxidation and subsequent heat treatment.
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Table 1. The Measured Weight Variations for Gd Dissolved (U,Gd)O,

UO0,-Gd,0; Gd20; (%)  (U,Gd)O, Gd mole (%) W,(mg) W,(mg) W,(mg) (W, = W,)/'W, (%)
2 2.951 635.4 660.64 659.22 0.2149
5.846 607.3 631.64 629.04 04116
6 8.685 684.0 711.72 707.31 0.6196
10 14.205 830.5 864 46 855.32 1.0573
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