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Oxidation Kinetics of Simulated Metallic
U-3wt%Nb Alloy in Air
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Abstract

To enhance the storage safety of the metallic form of spent fuel, the oxidation
experiment of U-3wt% Nb simulated metallic uranium alloy was carried in oxygen
gas at 200 °C ~ 300 °C. The oxidized specimens appeared no deformation except
surface black oxide deformation at 200 °C ~ 250 °C, but showed some powdering
phenomena at 300 °C. The oxidation rates and activation energy of U-3wt%Nb alloy
was obtained. The oxidation resistant of U-3wt%Nb alloy shows one order of
magnitude less than that of pure uranium metal. The results of this study will be

applied in the basic data of the safety evaluation of reduced metal uranium storage.
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a9 1. Arc Melting Furnace.

19 2. Copper Hearth. 19 3. U-Nb Ingot.

% 4. Diamond Cutter. a9 5. TGA.
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Weight Gain (ug)

Alloy
200 °C 250 °C 300 °C
U metal 6.21 24.17 100.93
U-2Nb Alloy 0.78 4.95 34.39
U-3Nb Alloy 0.53 2.04 9.58
F 2.7 AFAEIe] AdstelyA Bl

Researcher Temp.(T) Materials gﬁ;‘;}iiﬁal mol)
McGillivray 40~350 U metal 16.00
Bennett 50~100 U metal 18.50
Bennett 100~300 U metal 20.20
Ritchie 40~300 U metal 18.30
Baker 98.5~200 U metal 22.50
Colmenares 117~177 U metal 21.86
G.S.You 150~340 U metal 14.20
G.S.You 183~250 U-Nd alloy 18.60
G.S.You 183~250 U-Nd-Pd alloy 19.90
Matsui 150~230 U-Zr alloy 23.97
Rama Rao 350~527 U-Zr alloy 34.80
G.S.You 200~ 350 U-Zr alloy 23.34
J.S.Ju 200~300 U metal 16.10
J.S.Ju 200~300 U-Nb alloy 18.16
(This study) 200~300 U-3Nb alloy 17.62
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