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Oxidation Kinetics of Simulated Metallic Spent Fuel

Included 9 Fission Products in Air
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Abstract
The simulated metallic spent fuel was fabricated by using 9 fission product elements
in order to study the oxidation kinetics in Oxygen. The quantities of fission products
were calculated by Origen 2.1 code, simulated by 15, 33 and 50 GWd/tU burnups.
The oxidation test was performed under 183 - 250 C pure oxygen environment. The
results show 33 GWd/tU specimen oxidizes fastest. The simulated fuels show the
faster oxidation in the low temperature range, but the slower oxidation in the high

temperature range compared with the pure uranium metal.
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AlE2 183 T~250 T ==7ztelA 4 FASAHLHEE ol&sto] Hay Hr7|=
oM sdstdor, 19 1~4 o I8 A2 ZlaSda A iat o 2f2 el A
o] 2bshA 57} NS BT vk 29 1 oA BXe] ik 0 GWdAU & o
5 B Eo] HHHA &2 EFaEHFdw A8A e A5 250 °C oA oF 78 A
kel Akst 3 15 wt% FAS IRl =aekqlar, 230 °C ¢ 4 250 °C 2] °F 1.05 #j<l
82 A1Zk, 210 °C oA = 250 °C ¢ °oF 1.9 "2l 150 A%k 193 °C oA += 250 °C 9 4.1
#iQl 320 AI%E, 183 °C oM<= Abstdde wet ejakete]l B 250 °C ¢ oF 7.8 i<l
608 Al7kekel]l 15 wt% FAIS7HH ol =2 4 e Ao® o dHn.

LS FASIHIIL 7wt ZbA = A A1 %7%1}3 7k o, 250 °C <A = 0.299

p_A

wt%/h, 230 °C ol A= 0.253 wt%/h, 210 °C oAl = 0.164 wt%/h, 18]3 193 °C o A=
0.077 wt%/h, 183 °C A= 0.032 wt%/h = Atst& 1 et o™, o] Ag 7} dAE
Hlo] 7+ oF 118, 154, 213 2 24 o] = Zoz ey
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FASZRIZE 7T wt 7HA= A@AQ Fhea kA E w, 250 °C elA = 0.284
wt%/h, 230 °C oA+ 0.201 wt%/h, 210 °C elA+= 0.174 wt%/h, 18] 193 °C oA +=
0.108 wt%/h, 183 °C el A= 0.072 wt%/h = 2kst&o] yepygton, o g 7 aAd
vl o] Zha= oF 141, 116, 1.61 B 15 o] He= Ao YEryth
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AP FRE o] &AQl 23t FASIHE UEhl 7] Al AskaT

FASZERIZE 7T wt% 7hA= @A Sk bgE w250 °C oAM= 0.279
wt%/h, 230 °C ol A= 0.344 wt%/h, 210 °C oA & 0.235 wt%/h, L8] 3L 193 °C oA+
0.162 wt%/h, 183 °C oA += 0.141 wt%/h = Abst&o] yelykom o] A9 7} dAd
Hl o] ZHa= oF 081, 146, 145 2 1.15 o] H+= Ao® yEsk
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U metal D AEe(R)=9..03 ¥ 10° exp TIRV/ED [ wt% /1]
A 3lo A (AE) = 15.22 [kcal/mol]
UISGWAAU  : 2+8h8(k)=1.8 x 10° exp (~ /KD [ wt% | h]

4 sl YA (AE) = 9.09 [keal/mol]

U33GWd/AtU @ 2848(k)=9.17 x 10! exp < >8/ED [ wt% /1]
A3t YA (AE) = 5.81 [kcal/mol]

USOGWAAU @ 2ae (R =7.14 x 10° exp TO/ED [ 49 /h]
g3 YA (AE) = 10.62 [kcal/moll
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a9 9 = 183 ColAe Z Aldel tid st rtE woled o 2=olA e 33
GWd/tU, 15 GWd/tU, 50 GWd/tU, 0 GWdAU & 3 A we ddS7F -3l
Aol FEAZ 7 HAanE 247 196, 15 2 15 2 YEeRytoh

kg 9 G st U A
EA%A Fa ANHES AgAY ARz EE 2t
& 4 %*éﬁMMﬂ%: a} I 29 B A7AETHe] 45t UAE v alste]
Bkt AlgAay Fad 4l ] 83te] 183 T~250 C 7449 &% 949e 1 C
Aoz 3 AEE F/EES 29 10 o YERer, 28 Lo ahsle S
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Absl&& Zbzh 0.14995, 0.07912, 0.05799, 0.04581 =4 AF3}& ZHAu]= 1.90, 1.36, 1.27
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M= 124, 1.09, 1.17 & Yk, 250 CollAdl 0 GWAAU, 33 GWd/tU, 15 GWd/tU,
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) Ul5GWd/tU U33GWd/tU US0GWd/tU
S
Tl omqw | wmew | w9 | w;ew | R9w | 38w
Ce 0.3603 0.136 0.7928 0.609 1.2011 1.125
Nd 0.2478 0.096 0.5450 0.326 0.8258 0.646
Zr 0.1609 0.171 0.3540 0.669 0.5363 0.818
Mo 0.1464 0.154 0.3221 0.363 0.4879 0.483
Ru 0.1436 0.200 0.3160 0.403 0.4787 0.572
Pd 0.0622 0.000 0.1368 0.065 0.2073 0.131
Ba 0.0632 0.011 0.1390 0.018 0.2106 0.022
Sr 0.0477 0.002 0.1050 0.005 0.1591 0.008
La 0.0483 0.037 0.1063 0.061 0.1611 0.101
L AR APAANE FF D 0
Researcher Temp.(C) Materials Activation
' Energy (kcal/mol)
McGillivray 40~350 U metal 16.0
Bennett 50~100 U metal 185
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.S.You 150~340 U metal 14.2
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.S.You 200~350 U-Zr alloy 23.34
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