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Effect of Th on the oxidation behavior of UO»
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Abstract

The air-oxidation behavior of Th doped UQO: was investigated as a function of
temperature. In this experiment, U; ,ThyO2 with various compositions were prepared
by sintering at 1700 C in H: atmosphere. The weight gains during oxidation were
monitored by thermogravimetric analysis (TGA). Structural changes at selected
temperature were studied by XRD measurement. From this experiments, it was
concluded that the oxidation is controlled by the total charge of U atoms influenced
by doped Th.
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Table 1. O/M ratio, composition of (U; yThy)sO9 and (U; yThy)sOs, mean formal charge

and average formal charge at 550 C.

composition (%) Mean formal charge Average
Y oM (UyyThy)4s09  (U1yThy)30s (U1 Thy)4sO9  (U;yThy)4sOg  formal charge
0.018 2.61 14.3 85.7 452 5.37 5.25
0.054 2.60 17.1 82.9 4.59 5.47 5.32
0.070 2.59 19.8 80.2 461 551 5.33
0.105 2.56 274 72.6 4.68 5.61 5.35
0.135 2.52 35.7 64.3 473 5.70 5.35
0.199 2.43 57.1 42.9 4.87 591 5.32

0.268 2.38 69.0 31.0 5.0 6.19 5.40
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Fig. 1. O/M ratio as a function of temperature during oxidation.
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Fig. 2. X—ray diffraction pattern of Th doped UO, at 420 °C.
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