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Preliminary Evaluation of Escape Rate and Fraction
of Fission Products Released in Zr-U Metallic Fuel
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ABSTRACT

The escape rate and the fraction of fission products released to the reactor coolant, which
are required for the determination of radioactive source terms for normal operating conditons
and for the analysis of radiological consequences for accident conditions, respectively, were

preliminary evaluated for Zr-U metallic fuel.
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% 5 Kr-859] AA 1A ¥ dia%d mE dlF vk,

Xe % Kr 9% Zol4 $AH9 & 248 o 44 94 2 e Ju Ao A
st 94T Kroll taA s Kr-85, Kr-85m, Kr-87, Kr-839] 4 &+, 183 Xeol dj
A+ Xe-131m, Xe-133, Xe-133m, Xe-135, Xe-13bm, Xe-137, Xe-138¢] 7 FFolth
6. olo] wel B =RAAE o] 11744 £A9%s He G

3 lel= Al 7FA Y dAE 02, 04 R 06 g/ecoll A Xe B Kro 3F 5= 3 1 FolA
7 A gl o, & AAEEL vk [l E 2% SldlA AdE 117FAS] 2 #Fel] g
W), e, 2Ela AEE 4 gAY 4 5 AAgTh

E 1 Xe # Krol 2+ AF 5% (aoms/cm®) [4].

Xe ¥ Kr9] % 5%
0.2 g/cc 0.4 g/cc 0.6 g/cc o
Kr-85 6.84 E+17 1.10 E+18 516 E+17 516 E+17
Kr-85m 3.60 E+14 3.13 E+14 1.01 E+14 1.01 E+14
Kr-87 1.70 E+14 1.38 E+14 487 E+13 487 E+13
Kr-88 522 E+14 418 E+14 1.50 E+14 1.50 E+14
Xe-131m 241 E+15 3.65 E+15 556 E+14 556 E+14
Xe-133 1.19 E+17 1.06 E+17 3.57 E+16 357 E+16
Xe—-133m 1.70 E+15 1.50 E+15 480 E+14 480 E+14
Xe-135 277 E+14 1.77 E+14 2.86 E+14 1.77 E+14
Xe-135m 5.09 E+13 406 E+13 1.47 E+13 1.47 E+13
Xe-137 534 E+13 4472 E+13 1.52 E+13 1.52 E+13
Xe-138 1.70 E+14 1.36 E+14 488 E+13 488 E+13




F 2 Xe ¥ Krel #b37], S 2 #ed T ALEH= 44 5 (7]

T, ﬂ(ln2/11/2) y o
(sec ™) (atoms/ fission)

Kr-85 10.76 yr 2.043 E-9 2.74 E-3
Kr-8om 448 hr 4.298 E-5 1.26 E-2
Kr-87 76.3 min 1514 E-4 251 E-2
Kr-88 2.84 hr 6.780 E-5 357 E-2
Xe-131m 11.9 day 6.742 E-7 3.17 E-4
Xe-133 5.24 day 1531 E-6 6.70 E-2
Xe-133m 2.19 day 3.663 E-6 1.95 E-3
Xe-135 9.14 hr 2.107 E-5 6.53 E-2
Xe-135m 15.3 min 7551 E-4 1.21 E-2
Xe-137 3.82 min 3.024 E-3 6.11 E-2
Xe-138 14.1 min 8.193 E-4 6.37 E-2

44 3F H FAHE AF

043 (1)L o gatal J,
oA AAGE uke} ol AA

L 3% FE olof gt} 414
2 3 g & x /N rpolBE, A & W
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st x
Zol7} 041 cmel #<% ;A8 A 4= 0231 cm ol 28 & B2 9&)
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(fissions| cm® - sec)= DT
441 &4k AF

Adda[8]¢} Muller[9]+= 2o A Zr-U &9 &t AFE Zr 32 sr=H SAH3H
vl Qlth 15 g&td $etEe A H7F 38%9 @ (Zr-38%U) — Ak B]el o] &

AR} Thgre] Bl = Liﬂ‘?i $-gg 4R B7F 20%0]aL Zr D& b7 80% (Zr-20a/0U)
— o] =A| FakA G (self diffusion coefficient)= Th&3 2ok

D= Doexp<—%), (12)
1 Aol A

D,=3.2x10"" (cm*/sec),
Q = 34,300 (cal/mole),

R = 1.987 (cal/mole - K),
T= 2% (K).
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