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Abstract — The oxidation behavior of UQ, pellet was studied using an XRD and a thermogravimetric ana-
lyzer in the temperature range from 573 to 873 K and in the density range from 94.64 to 99.10% of theo-
retical density in air. It was found from the XRD study that UO, was completely converted to U;Oy in this
experimental temperature range. The formation of U,O; displays sigmoidal reaction kinetics. The oxidation
rate was reduced with density. Induction time for the oxidation of UO, was delayed with density because of
open pore formed in surface of UO, pellet. The activation energy for oxidation of UO, was determined to be
89.54 kJ/mol and 34.40 kJ/mo! in the temperature range from 573 to 723 K and from 723 to 873 K, respec-
tively.
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Fig. 1. Microstructure of UO, pellet.
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Fig. 3. The results of the blank test.
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Fig. 5. Fraction of oxidation with density variation
in air at 773 K.

Table 1. Oxidation rates and induction times for
oxidation of UQ, with density variation.

Density, Induction time Time of 10% Oxidation rate,

% of TD min oxidation, min min™'
94.64 6.03 17.75 0.0375
96.88 8.95 1891 0.0337
97.96 9.79 19.49 0.0320
99.1 7.68 18.89 0.0357
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Fig. 6. Fraction reacted-time curve for the oxidation
of UO, at 573~673 K in air.
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of UO, at 673~873K in air.

Table 2. Oxidation rates of UQ, in air at 573~
873 K.

Rate of oxidation, %/hr

Temp.

K 5% conv. 10% conv. 20% conv. 50% conv.
573 0.39792  0.699064 1.203538 2.320293
623 3.115265 5415162 9.302326 18.25928
673  7.075472 1142857 17.69912 28.87392
723 2521008 42.55319 70.17544 130.4348
773 39.47368 64.51613 100.8403 163.0435
873  73.17073 120 166.6667 148.5149
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Table 3. Rate constants and activation energies for the oxidation of UO,.

Constant (%/hr)

Activation energy (kJ/mol)

Temp. (K)

5% 10% 20% 50% 5% 10% 20% 50%
573~723 1.13 1.48 1.80 2.23 91.938 90.557 88.897 86.768
723~873 1.21 1.75 2.06 2.53 37.010 36.123 30.053 3.557
603~623 170[13]
623~723 67[13]
523~623 143[14]
623~723 109[1]
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