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Oxidation Behavior of the Simulated Spent Fuel at 400-700 °C
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Abstract The oxidation behavior of the simulated spent fuel of burn up 33 MWD/kgU was investigated to
predict that of the spent fuel in the temperature ranges of 400 to 700 °C and was compared with those of UO,. The

forms of uranium oxides after the oxidation were confirmed by XRD analyses. The oxidation rate at each the tem-

perature and the activation energy were obtained. After complete oxidation, the simulated spent fuel was con-
verted to U3Og and pulverized to powder due to the density difference between the simulated spent fuel and

uranium oxides. The activation energies were 85.35 and 30.77 kJ/mol in the temperature ranges of 400 < T(°C) <500

and 500 < T(°C) =< 700, respectively.
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Fig. 1. XRD pattern of initial specimen(UO,).
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Table 1. Concentrations of additives for simulated spent
fuel corresponding to 33 MWD/kgU.(ppm/g U)

Elements Concentration Forms
Ce 11760 CeO,
Nd 5450 Nd, O,
Mo 3220 MoO;,
Zr 3450 ZrO,
Ru 3160 RuO,
Ba 1390 BaCO;
La 1220 La;04
Sr 910 SrO
Pd 1210 PdO
Y 470 Y,0,
Rh 420 Rh,05

Total 32660
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Fig. 2. XRD patterns of products after complete oxidation
at 400, 500, 600, 700 °C. All specimen of simulated spent
fuel after oxidation converted to U;Og above 400 °C.
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Fig. 3. Weight gain-time curves for the oxidation of the
simulated spent fuel in air at 400-700 °C.
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Table 2. Rates of the oxidation with temperature in air

Temp. Rate (wt%/min)

OC)

( 0.5wt% 1.0 wt% 2.0 wi% Vol U0,
gain gain gain

400 00932 0.1920 0.1923 003 0375

450 0.2274 04706 0.5024 0076 0.850
500 05697 0.5041 0.1467 0.14 0.862
550 0.7625 05445 0.1808 033 0.788
600 0.9858 0.7831 0.7500 0.678
650 0.6682 0.558
700 13573  1.0921 1.0768 0.462

*from our other study for UO,

Yehdel whe4x7} Arthernius HEIE wEG 7}
Aol AR} oF 25% ZgH F A 2x9] A4
off M DA ABKEE Fig. 49 WiERie

McEachern 592 #i3 2182 7AEsl u|z
AR gl ZAF UORl His|A 175~450°C Alo]ei|A
U305 Al Wizt BA SRS AR 18
32, 168~300°C 203 %ol el XRDel| 9
8 ARSE HAE-S SAEl] Aoz A 2 A
7 kineticsZ AEIgIch. 1 Asfol]l WEm Arrhe-
nius plotS ZA1H 0]l ow, AlF 2xEodoofA{e] A
A 2 A2 v)53 BAIAUAE 2Tl 31
20, U053 FAel 3t A3 AE 146+
10k)/mol2 H7}3lde}. Fig. 4elA & ¢ gl%e]
B A XX Arrhenius plote] 2AHoZ el

10.0

=TT

1.0

T

Q1

Woeight Gain(wt%/min)

T T T TrIT]

0.0 L 1 i
1.0 1.2 1.4 1.6

1000/T(K)
Fig. 4. Rate of weight gain vs. 1000/T curves for 25% oxi-
dation of the simulated spent fuel to U30g in air at 400-700
0,
C.
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