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1-2
R THRL LEMMTOXEP~ORHEEHEOEH RO NE Ba)

t:4. | 1 B 28 3B B Eent
Xe-133 | 3.4x10"® | 3.5x10" 4.4x10" 1.1x10"
Cs-134 | 7.1x10" | 1.6x10" 8. 2% 10" 1.8x 10"
Cs-137 | 5.9x10" | 1.4x10" 7. 1% 10" 1.5x10"
Sr-89 | 8.2x10" | 6.8x10M 1.2x10% 2.0x10%
Sr-90 6.1x10% | 4.8x10% 8.5x 10" 1. 4x10"
Ba-140 | 1.3x10" | 1.1x10"® 1.9%10% 3,2x10%
Te=127Tm | 2.5x10" | 7.7x10 6.9x 101 1.1%10%
Te=129m | 7.2x10" | 2.4x10" 2.1x10" 3.3x10%
Te-131m | 2.2%10® | 2.3x10" 4. 5% 10" 5. 0x 10"
Te-132 | 2.5x10'" | 5.7x10"° 6. 4% 10" 8.8x10'"
Ru-103 | 2.5x10%® | 1.8x10% 3.2x10% 7.5%10%
Ru-106 | 7.4x10% | 5. 1x10% 8.9x10% 2.1x10%
Zr-95 4.6x10" | 1.6x10" 2, 2% 10" 1.7x 10"
Ce-141 | 4.6%10" | 1.7x10" 2, 2% 10" 1.8x10"
Ce-144 | 3.1x10" | 1.1x10% 1. 4x10" 1.1x10"
Np-239 | 3.7x107 | 7.1x10" 1. 4x10" 7.6x10"
Pu-238 | 5.8x10% | 1.8x10" 2,5x%10% 1.9x 10"
Pu-239 8.6x107 3. 1x10% 4, 0107 3, 2x10%
Pu-240 | 8.8x107 | 3.0x10% 4, 0% 10" 3. 2x10™
Pu-241 | 3.5%10 | 1.2x107 1.6x 10" 1.2x 10"

¥-91 3. 1x10" 2. 7x10% 4, 4x10" 3.4x10"
Pr-143 3.6x10" 3.2x10% 5. 2x10" 4.1x10"
Nd-147 1.5x10" 1.3x10% 2.2x10" 1.6x 10"

Om-242 | 1.1x10" | 7.7x10" 1.4x 10" 1.0x 10"
1-131 1.2%10" | 1.4x107 7.0x 10" 1.6x107
1-132 1.3x108 | 6.7x10* 3. 7x 10" 1.3x10"
1-133 1,210 | 2. 6x10'° 4,2x%10% 4.2x10'%
[-135 2,010 | 7.4x10° 1.9x10" 2,3x10"
Sb-127 | 1.7x10" | 4.2x10" 4.5x10" 6.4x10"
Sb-129 | 1.4x10" | 5.6x10" 2.3x107 1. 4% 10"
Mo—99 2.6x10® | 1.2x10% 2.9x10% 6.7x10%
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Table 45. Summary of Radionuclide Reactor Core Inventories and
the Total Radionuclide Release during the Chernobyl Accident in
1986 (after IAEA, 2003)

Fa 5.4 days

_ B500
L B.0 days 3200 5060 ~1780
Hpe 20 years 180 2040 ~54
i 30.0 years 280 2040 ~85
B2y - 780h Z700 2660 ~1150
S 520 days 2300 4-5 ~115
=gy 200 years 200 4-5 ~10
g, 128 days 4800 46 .~ 740
= 85,0 days 5600 35 196
Mo 67.0h 4800 =35 =168
gy 39,6 days 4600 >35 ~168
8y 1.0 years 2100 >35 =13
eg 33.0 days 5600 35 198
b 2850 days 3300 35 ~116
g 2.4 days 27.000 35 ~%
népy BE.0 years 1 35 0035
=Py 24.400,0 years 0.85 35 n.03
8p, B580.0 years 12 35 0,042
Hipy 132 years 170 a5 ~B
b 163.0 days % a5 ~09
IAEA 4
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Table 4.6. A Comparison of Radionuclide Releases during the
Fukushima Accident in 2011 and the Chernobyl Accident in 1986

= Fission 10756 years B3I7TE+ 16 100

1aiyn Fission 524 dayz 1.20E+ 19 100 100
1y Fission 2018 days 527E + 17 8o

) Fission 8.02 days BOIE+18 26 ki _ 5060
e Fission 7065 years  TABE+17 24 20 049 2040
LS Fission 004years  FO0EL17 22 0 050 2040
by Fission 336 days 1.89E + 17 18

e} Fission 3.2 days B/6SE + 18 10 25-50
B Fission S053days  5EE+18 0033 12 45
o5 Fissian MTéyears  5ZE+17 0027 16 0.000010 4-F
Wee Fission ~ 2B49days  S9E+18 0.00018 0.00003 35
Hpy, Actinoid 8774 years 1476+ 16 000013 35
Bopy, Actinoid  24100years  262E+15 00002 35
ey Actinoid 6570 years 3TE+15 0.00010 35
o, Actinoid ~ 1628days  2B3E+17 0.00004 35
Ho Fission B5.94 1 1.14E+ 19 =35
L - Fission B0l h 998E 4 18 D58

1omp g Fission 2408days  1B4E+1B

oh Fizsion 2758 years  AJIE+ 18 0015 0.00078

b 23 Fission 13.16 days 218E+17 17

gy Actingid 132 years . 35
Ham Actingid 433 years 1.55E + 15

*em Actingid  18.11years  BB4E+15

*hin Acivation  31212days  ZBIE4 14 0.016

e Activation 5271 years  G47E 412 011

*Total invumisry of three canes are the sama 85 in Tabls 4.2

‘Rolease imo the nemosphere are the same as in Table 4.2

TRplease e the #agnant water ore the same a3 in Tablo 43

*Direct discharge to the Dcesn ere the same as i Table 4.4,

Chemabyl aceident ore the sema a5 in Table 435 1 5

Pavel P. Povinec, Katsumi Hirose, Michio Aoyama; Fukushima Accident —

Radioactivity Impact on the Environment; Elsevier (2013) 1 P.125 127
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Table 1: Selected radionuclides released during the Fukushima Dai-ichi nuclear accident.
Radionuclides discussed in this report are highlighted in bold. Blank cells indicate a
lack of data rather than no release.

Eavironmental Estimated E;t;:]:::ed
" Halflife | Characteristics Release ¢
Radionuclide . {ocean — direct References
(tin) (phases, behavior, (atmosphere) X
mode of release) PBqg Yisehange)
PBq
13 inert gas _ 37879
Xenon-133 Xe | 525d atmospherio release | 950~ 20,000 n/a (& ref, therein)
. 131 _ 7.8 9
lodine-131 1 8.0d 106 —380 (& reis. therein)
particulate, gas phases
Todine-132 | 23 hr volatile 0.013 —56.4 2
tmospheric rck 4
Todine-133 BH | poghr | CHORIEGIEGEE 121 (& rofs. therein)
Todine-135 Py 6.6 hr 227
Tellurium-132_ | ™Te | 3.26d _ 88.0
ZTm particulate
. 12 somewhat volatile 14 8
Other tellurium B:?e 1-1094d | junospheric release 9.4 10
& ;
Cesium-134 Bicy 2.1yr particulate 16.5— 50" 4 — 40" 6,89
somewhat volatile (& refs. therein)
; 136 water solabie 9
Cesium-136 Cs i3.2d bisavailable 3.8-938 (& refs. thercin)
atmospheric release & 356789
; 137 A ) _ _ .2 0,78
Cesium-137 Cs 30.1 yr direct discharge 650 36-41 (& refs. therein)
Strontium-89 ¥gr 5.5d particulate, refractory
) 50 bioavailable 42
Strﬂntﬂlm-go Sr 289 yr direct discharge 0.09-09
Batiyr-137 Bmgs | 2.6 min particulate, 4.1 x 107 9
(metastable) .
. e refractory
Barium-140 “Ba 12.8d 3.13 8
Cerium-141 ' Ce 32.5d particulate, 0.018 8
Cerium-144 e 285d refractory 0.013
Ruthenium-103 | "™Ru 393d particulate, 75x10° 4
Ruthenium-106 | "™Ru | 1.02yr refractory 21x10°
Plutonium-239 [ “°Pu | 24,110 yr particulate, y
Plutonium-240 | ““Pu_| 6,561 yr refractory trace quantities 43, 44

*The range of release estimates for "**Cs includes both direct estimates and inferred amounts assuming a 1:1 ratio
with *Cs {e.g., 10).
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1 Table 1

Radionuclide inventory in Unit 4 reactor core at time of the accident on 26 April 1986
Activity (PBq)
Radionuelide Haif-life
1986 extimates ® Estimaies by Estimates by Estimates by
2 181, 121 sty [B2, B3, B4J®
H 1230 14
a0 5730 a 01"
“Kr 10.72 0 33 i3 28
“sr 505d 2 000 2330 3960
“5r 912 200 200 230 220
b A} 64.0d 4 400 4810 5850
“Nh 35d 3 660
Mo 2754 4 200 5350 6110
"Ry 393d 4 1040 4 810 iTn
"Ru 68 d 2100 2070 860 850
ey 250 d 1.3
-1 277n 15
i=Te 33bd 1 040
e 126d k1] 2700 4 480 42007
= 15 700 000 a 0000081 *
| 8044 1 300 3180 3080 3200/
b | 23h 4480 42007
e | 208 h 6 700 4 8007
Lo | 526 min 2050/
gt 661 h 2900/
e 5254 1 7040 6290 6510
e 2064 190 190 170 150
My 13.1d 1’
BiCy Noa 290 280 260 260
R 322 min 6350
*Ba 127d 2900 4 810 6070
in 403 h 6070
b - 325d 4 404 5 550 5550
MO 2R d 3200 3260 3920 3920
Mg 1.od 2160
gy E6a 14
b 704 000 000 & 0.000096 ¢
My 23400000 a 00085
i | 4 470 000 D00 a 0.0023 ¢
""Np 2 140000 & 000026
Np 2.36d 140 49 fid 58,100 58 100
By 2860 00001
Py 87740 1 1.0 13 0,93
T 24065 a 0.8 0.85 0.95 0.96
Py 6337 | 12 1.5 L5
My 144a 170 170 180 190
Hipy 376 000 o (1.0025 00029 00021
HAm 432n 0.17 0.14
*Am 7380 n 0.0097 00056
Hm 1634 26 157 43 31
Cm 181a (.43 018

Decay-corrected to 6 May 1986,

Yialues used in this Annex.

Corrected to account for burnup of individual fiel assemblies
Reference [K1].

Corrected value.

Reference [K16].

A RT R
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Table 2

Estimates of the principal radionuclides released in the accident

Activities released (PHg)
Radiomuciide
T986 extimaies 1996 extimates * 1906 estimates 1996 estimares *
2] [B4. B27. D] [K37] D35, D8, N4}
Moble gases
“Kr i3 i3 i3
1%e 1 700 & 500 & 500 G 500
Volatile elements

b [ 240

" Te 48 1 000 ~1 150

i 260 1.200-1 700 1 800 =1 760

1y 2500

B 19 44-48 50 =54

Mg 16

Wy 38 T4-85 86 ]

Intermediate

&r 80 gl B0 =115

"8r 8 8 B ~10

Ry 120 170 120 =168

Ry 63 30 23 >73

g 170 170 | 160 240

Refractory (including fuel particles)

wrr 130 170 140 196

Mo & 210 =168

HiCe 85 200 120 196

Hie 96 140 90 ~116

“"Np 412 1 700 945

Py 0,03 0.03 0.033 0,035

Sy 0.024 .03 00334 003

Hipy 003 (044 0053 0.042

Hipy 5.1 59 63 -6

oy 0.00007 000009

Cm 0,78 0.93 11 ]
Towal 1 000-2 000 B 000 *- 5300
{excluding noble gases)

L - -

Decav-corrected o 6 May 1986,

Estimate of release, decay-corrected to 26 April 1986,
Estimate of total release during the course of the accident.

Walues used in this Annex.

Decay correction to beginning of accident allows more short-lived radionuclides 1o be included, giving a higher estimale of 1otal release, which,
however, is @ probable overestimate since many of these radionuclides would have decayed inside the damaged core before any release to the

atmosphere could occur
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LEFRIETOARP~OBHEHHOME R OFNE Ba)

#a ) 4ah
H-3 1.1x10%
C-14 1.3x10%
Mn-54 2 4x10"
Fe-55 9.2x10%
Sr-89. 1.1x10%
Sr-90 5.8x10"
Y-91 1.1x10%
Zr-95 1.4x10"
Ru-103 2.3x10"
Ru-106 1.1x10"
Sb-125 6.9x10"
[-131 6.3x10"
Ba-140 7.1x10®
Ce-141 2.5x10'"®
Ce-144 2.9x10"%
Cs-137 8.9x10"

i TRFAENEOEER -HTIEEEEERE20005#S AHEC) JYEN

http://www.meti.go.jp/press/2011/08/20110826010/20110826010-2.pdf
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( )
1951 5 40
1951 7 71.9
1952 7 104
1953 11 252.4
1955 14 167.8
1955 56 4 0.01 0.1
1957 29 343.74
1957-58 57 58 58A 5 0.5
1958 37 45.8
1962-63 48 1442 .8*
1962 4 2.19
171 2471.23
*Wikipedia
Wikipedia

http://ja.wikipedia.org/wiki/%E6%A0%B8%ES5%AE%IF%E9%A8%I3%NE3%S1NAENEL%BB8%B0%ES
%A6%A7

http://ja.wikipedia.org/wiki/%E3%82%B9%E 3%83%88%E3%83%A9%E3%83%83%E3%82%AF%E3%
82%B9%E4%BD%9C%E6%88%A6
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