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Radionuclides in the JRR-2 Heavy Water

Yoshio SUZUKI, Takeshi NEMOTO, Tetsuc YOSEIJIMA
Takashi KAMATA and Masamitsu SHIGEMOTO
Dive. of Research Reactor Operation, Tokai, JAERI

{Received February 10, 1972)

The gamma-ray spectra of the JRR-2 heavy water have been measured with

41 60 5 64 17

a Ce(Li) detector, and 18 radiomuelides (2041, #ar, ®9co, lor, ®4cu, 177,

59Fe, 132, 133; 1341’ 1351’ 54Mn, 56Mn, 27Mg, 24Na, 99mTc’ 187w and IBSXe)

H -

were detected. Identifications of the radionuclides were made by a combina-
tion of gamms-ray spectral anslysis, half-time determination and chemical
separation. TFrom the identified radionuclides of fission products, the

uranium contamination on the surface of the fuel cladding was estimated.
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Table.2 Radicnuclides jdentified in the primary cooling heavy water (1)

Energy (MeV)| Half Life Nuclide Energy (Mevf) Half Lifeq)
(obs.) (obs. )

0.054

0.070 Ww-187 ¢ 072 23.9 hr
0.1%4 24.05 hr W-187 0.134 23,9 hr
0,320 26.8 day Cr-51 0.320 27.8 day
0.481 23.75 hr W-187 0,480 23.9 hr
0.512 68.0 sec F-17 0.511 £6.6 sec

11.2 ar {Cu-64) 0.511 12,8 hr

0.554 W-187 0.5%2 23.9 hr
0.564

0.6C4

0.618 2%.65 hr W-187 0.619 23.9 hr
0.655

0.662

0.687 W-187 0.686 23.9 hr
0.727

0.745

0.774 W-187 0.773 2%.9 hr
0.835 {Mn-54) 0.8%5 203.0 day
0.850 2.52 hr Mn-56 0.847 2.58 hr

9.7 min | Mg-27 C.842 9.5 min

0.860 W-187 0.866 23,9 hr
1.013 10.0 min Mg-27 1.013 9.5 min
1.100 Fe-59 1.095 45.0 day
1.173 Co-60 1.173 5.26 y
1.290 Ar-41 1.293% 1.83% hr
1.332 Co-60 - 1.332 5.26 y
1.368 14.8 hr Na-24 1.3%69 15.0 hr
1.734 Na-24 D.E.P.

1.781 2.5 min | A1-28 1.780 2.31 min
1.816 2.55 hr Mn-56 1.811 2.58 hr
2.10 2.57 hr Mn-56 2.110 2.58 hr
2.24C Na-24 S.E.P.

2.750 Na-24 2.754 15.0 hr

— 2 2 —




Table.3 Radionuclides
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(fission products)

e ————————

Energy (MeV)| Half Life Nuclide Energy (Mevf) Half Life
(obs.) (oba.)
0.140 Tc-99m 0.1427 6.0 hr
0.2350 Xe-139 0.250 9,2 hr
0.320 Cr-5t 0.3198 27.8 day
0.511 Annihi.
0.530 1-133 0.530 21.9 hr
0.571
0.675 I-1%2 0.672 2.3 hr
0.778 I-132 0.77129 3 hr
0.820
0.852 1134 0,850 52.0 min
0.888 1-134 0.890 52.0 min
1.045 1-135 1.04 6.7 hr
1.080
1.138 1-135 1.14 6.7 hr
1.262 1-135 1.28 6.7 hr
1.370 Ha-24 1.268 15.0 hr

identified in the primary cocling heavy water (2)

Table.4 Activity of fission products in cover gas and deposited uranium
of fuel surface of the JRR-2
. Activity Average Activity | Total Activity Y1.16) Volume
Nuclide (uCi/cc) (uCi/cc) {uCi) (%) (cm3)
2.64x107"
85my . 2.43x107F 2.4 x107% 5.9 x10° 1.3 8.1 x107
2.21x107%
6.35x107
88y, 5.40x107" 5.6 x107* 11 X0 3.58 | 6.8x107
5.08x107%
9.39x107"
135e 8.74x107 92 x107* 1.8 x10 6.03 | 6.2x107"
9.39x10"%
] vy o= 7.ax10™
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