Oxidation Kinetics of Simulated Metallic
Spent Fuel in Air at 200~300TC
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Abstract

In order to evaluate the long term storage safety study of the metallic spent fuel,
U-57r, U-5Ti, U-bNi, U-b6Nb, and U-bHf simulated metallic uranium alloys, known
as corrosion resistant alloys, were fabricated and oxidized in oxygen gas at 200 °C ~
300 °

pure uranium metal, and corrosion resistance increases Nb,

C. All simulated metallic uranium alloys were more corrosion resistant than
Ni, Ti, Zr, Hf in that

order. The oxidation rates
calculated for each alloy.
analyzed using OM, SEM,

acceptable alloying elements

of uranium alloys determined and activation energy was
The matrix microstructure of the test specimens were
and EPMA. It was concluded that Nb was the best

for reducing corrosion of uranium metal, and Ni, Ti were

also considered to suitable as candidate.
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DU metal  : & = 7.0<10% exp ' *7 | [wt %/h]
Activation Energy = 16.10 [kcal/moll

)
U-5wt%Hf & = 4.4x10° exp BT [wt %/ h]
Activation Energy = 16.02 [kcal/mol]

e
U-5wt%Ni @ & = 4.9x10* exp R0 [wt %/ 1]
Activation Energy = 19.09 [kcal/moll

)
U-5wt%Zr k= 2.4x10* exp R0 Twt %/ 1]
Activation Energy = 18.15 [kcal/moll

[
U-5wt%Ti  : &k = 1.7x10* exp BT T [ wt %/ Hh]
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Activation Energy = 17.92 [kcal/moll

)
U-5wt%Nb & = 7.3x10% exp BT [wt %/ h]
Activation Energy = 16.13 [kcal/mol]
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Oxidation rate(wt%)
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Alloy Weight Gain (ug)
200 °C 250 °C 300 °C
U 6.21 24.17 100.93
U-5Hf 3.34 18.59 95.61
U-57r 1.43 16.07 84.26
U-5N1 1.42 12.71 76.17
U-5T1 2.00 10.33 54.94
U-5Nb 0.63 1.89 7.20

E 2.7 AFAETe BAsAUA v

Researcher Temp.(T) Materials I?r(ig]gii?{ial/mol)
McGillivray 40~350 U metal 16.0
Bennett 50~100 U metal 18.5
Bennett 100~300 U metal 20.2
Ritchie 40~300 U metal 18.3
Baker 98.5~200 U metal 22.5
Colmenares 117~177 U metal 21.86
G.5.You 150~340 U metal 142
G.S.You 183~250 U-Nd alloy 18.6
G.S.You 183~250 U-Nd-Pd alloy 19.9
Matsui 150~230 U-Zr alloy 23.97
Rama Rao 350~527 U-Zr alloy 34.80
G.5.You 200~350 U-Zr alloy 23.34
(This study) 200~300 U metal 16.1
(This study) 200~300 U-Ni alloy 19.09
(This study) 200~300 U-Ti alloy 17.92
(This study) 200~300 U-Nb alloy 16.13




a9 7. U-bwt2eNi &< &4 23 a)U, b)Ni, c)O.
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a9 8 U-bwtoeTi &= AE4 23 a)u, b)Ti, 0)O.



a7 9. U-bwt%Nb &5 AEA A3 a)U, b)Nb, ¢)O.
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