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The potential radiotoxicity of spent nuclear fuel from nuclear power plants is defined
as a summation of dose of individual nuclides in case of intake. In the present data
base, the dominant nuclides for the potential radiotoxicity were selected from
radioactive nuclides in the spent fuel, and dose coefficients to be used to convert
radioactivity to dose were tabulated for the selected nuclides. Moreover, time evolution
of the potential radiotoxicity was listed taking progenies into account for each actinide.
The database enables simple estimation of time evolution of the potential radiotoxicity
using an initial weight composition of the spent fuel. The potential radiotoxicity of a
spent fuel from the light water reactor is shown as an example of the estimation. The
database includes nuclides originated in the spent fuel and does not include those from

decommissioning of the nuclear and allied plants.

Keywords: Potential Radiotoxicity, Spent Nuclear Fuel, Dose from Intake, Long-lived

Radioactive Nuclide
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2.2 KA AERYETE

2.2.1 FEEMEOEE

KA A R EHC & £ D FP % . ORIGEN % AW CREl L2354, £ 6iC
RT X, BEELED T83SHMOEEMNH IEND, Z0 5 bkt FP ML 750
H T D, KT — & X— 2 3 FRERE DR AT HMFREREDICER L TW5 0T,
5AEDHAIZRIZIE > TV DN EZENEE CTHY | TOMEBIL 84 HTH D, i A FP
RECIEROBRICE 2MEBRFERENGEZ O TWanzd, b ERE, 72 ¥
FERKD, 202G, HRABEBREIORY L%, 5~108F0HHIcB T, &
E A O B R OB ER B E R A E D 2B AN 108 2B DR A2 & E L,
BRACHINC 36 EFEA 57z, WEINCRT L O, 209 b0 TEMEITEHG FP O 7R
TH Y. FEMITE,

# 6 ORIGEN O H Iz E £ 5 FP B FE O %k

£ FP #%7& 853
gttt FP %38 750
5 EAMRICHEET DMRGTHE FP %iE 84
ZT056  BOEMICLIBERBERELEF | 72
95178
ZTDO56. BEETAERKIE 36

2.2.2  RREFZEAL

W0y KA (FP) ARIET 7 F VAR L R0 | T FREZHE L O S T I R <ZE T 57
O, FREROB B2 MATRIAT A5, BIHEIRA T DETHREM RAT 2) OB i
LUTF o Icit> TERSND,

d
Enl(t):_ﬂlnl(t)
J (-1

En2 (t) =—An, (I)"' SioaAm, (t)

ZZIT, m(OFEFE T DJRAFE A ATEFEIO FAEE (™). £ VTR 1 DA DEZHE 2 ~D A
HETHD, HRAEZMHENT, L FOIDNCE DI OR R 2L x5 5,
n, (t): nle ™

)= fon g 2l =) o
2

TZAZ, 0’ 13 R =0 ([ZB T OHE 1 DI THD, B 1 L 2 O@mIEO S FHEIL
TOIDTKES,
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T 0 (0)= T,(0)+ Ty(0) = Com, () + Coomy (1) = A, (t{q . @_Oj

Z’Inl(t)
=An, (t)(Cl +C, —ﬁfvl*jz (1 —eh )’)]

2

(X-3)

ZINSL T (O3 EHE 1 LR 2 O ERI U IR T E D A FHE (Sv) . ClIksfE | O & A
%% (Sv/Bq) Th D, 1 FrEZFE i@%ﬁ*f%é/f—xﬁ%w@fx Loo> A, MRS T DA B
T 2 O L0 BRI 23145 WL-BE Ik EES,

1+2( ) An ( )(Cl +f1—>2C2): C1+2/11n1(t)

(-4
22l C=Ci+ fi,,6
ZOWE . B 1 LB 2 OBER A MERIEO A FHEITR A TR EnD,
1+2() C1+2ﬂ“n e (#-5)

— . TREFEOEFEINEVERE T, (X-3)2Z20FEER VW ILERHDL, £ TIZ, A
BB R LRTNERERW 8 MO REZEEIZ /R LTz, ThbHDob, 6 BT, F RO
WO AL, AR O 224 EIC K D% IS D3 AT RE T Do

X SICIETER B VE B MR I K BL A0 72 29 O FP ERE IS 5§ 2 M B fr 2k (412~ 47, & 8D A
B RT IO, TREMOEEBEZEET52LT, BAELREIT 6 HREICHL T LREREE
2%,

£ T TR O B IE

e AR IR 5 2R BERH
(Sv/Baq)
FHREBEORBHIEVLEE (101
Sr-90 Sr-90 — 28.78y 2.8E-8
Y-90 (f=1.0) 2.67d 2.7E-9
Zr-93 Zr-93 — 1.53E+6y 1.1E-9
Nb-93m (f=0.95) 16.13y 1.2E-10
Sb-125 Sb-125 — 2.7582y 1.1E-9
Te-125m (f=0.218) 57.4d 8.7E-10
Sn-126 Sn-126 — 1.0E+5y 4.7E-9
Sb=126m(f g,126—5p-126m=1.0) — 19.15m 3.6E-11
Sb—126 (fg,(26m—sp-126=0-14) 12.46d 2.4E-9
Te-127m Te-127m— 109d 2.3E-9
Te-127 (f=0.976) 9.35h 1.7E-10
Ce-144 Ce-144 — 284.893d 5.2E-9
Pr-144 (f=1.0) 17.28m 5.0E-11
FHREBEOFBINROKE
Pm-146 Pm-146 — 5.53y 9.0E-10
Sm—146 (f=0.34) 1.03E+8yr 5.4E-8
Pm-147 Pm-147 — 2.6234y 2.6E-10
Sm-147 (f=1.0) 1.06E+11yr 4.9E-8

f: ZORRENEZDEE
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By JHR

B I D5y R R 29 B DR AR

Py

FRHEEE | TREEE
TR _ | mEgy | BLr-mEE | 2EU-E
B FRA ey | BFRE ] osuBg) 0 BH1-YD
C,.ASv/Baq) *' | E1%#(Sv/g)
1 Se-79 2.95E+5y 7.4456E-14 78.92 2.9E-9 2.9E-9 1.65E+0
2 | Rb—-87 4.75E+10y 4.6241E-19 86.91 1.5E-9 1.5E-9 4.81E-6
3 | Sr-90 28.78y 7.6319E-10 89.91 2.8E-8 3.07E-8 1.57E+5
4 | Zr-93 1.53E+6y 1.4356E-14 92.91 1.1E-9 1.21E-9 1.13E-1
5 | Nb—-94 2.03E+4y 1.0820E-12 93.91 1.7E-9 1.7E-9 1.18E+1
6 | Tc-98 4 2E+6y 5.2296E-15 97.91 2.0E-9 2.0E-9 6.43E-2
7 | Tc—99 2.111E+b5y 1.0405E-13 98.91 6.4E-10 6.4E-10 4.05E-1
8 | Rh—-102 207d 3.8756E-08 | 101.91 2.6E-9 2.6E-9 5.95E+5
9 | Ru—-106 1.0235y 2.1460E-08 | 105.91 7.0E-9 7.0E-9 8.54E+5
10 | Pd-107 6.5E+6y 3.3792E-15 | 106.91 3.7E-11 3.7E-11 7.04E-4
11 | Ag—110m 249.79d 3.2117E-08 | 109.91 2.8E-9 2.8E-9 4.93E+5
12 | Cd-113m 141y 1.5578E-09 | 112.90 2.3E-8 2.3E-8 1.91E+5
13 | Sb—-125 2.7582y 7.9633E-09 | 124.91 1.1E-9 1.30E-9 5.00E+4
14 | Sn—-126 1.0E+5y 2.1965E-13 | 125.91 4.7E-9 5.07E-9 5.33E+0
15 | Te-127m 109d 7.3601E-08 | 126.91 2.3E-9 2.47E-9 8.61E+5
16 | I-129 1.57E+7y 1.3990E-15 | 128.90 1.1E-7 1.1E-7 7.19E-1
17 | Cs—134 2.0648y 1.0638E-08 | 133.91 1.9E-8 1.9E-8 9.09E+5
18 | Cs—135 2.3E+6y 9.5498E-15 | 134.91 2.0E-9 2.0E-9 8.53E-2
19 | Cs—137 30.07y 7.3045E-10 | 136.91 1.3E-8 1.3E-8 4.18E+4
20 | Ce—144 284.893d 2.8160E-08 | 143.91 5.2E-9 5.25E-9 6.19E+5
21 | Pm-146 5.53y 3.9719E-09 | 145.91 9.0E-10 9.0E-10 1.48E+4
22 | Sm—-146 1.03E+8y 2.1325E-16 | 145.91 5.40E-08 5.4E-8 4.75E-02
23 | Pm-147 2.6234y 8.3725E-09 | 146.92 2.60E-10 2.6E-10 8.92E+03
24 | Sm—-147 1.06E+11y 2.0721E-19 | 146.91 4.90E-08 4 9E-8 4.16E-05
25 | Sm—-151 90y 2.4405E-10 | 150.92 9.8E-11 9.8E-11 9.54E+1
26 | Eu—-152 13.537y 1.6226E-09 | 151.92 1.4E-9 1.4E-9 9.00E+3
27 | Eu—-154 8.593y 2.5561E-09 | 153.92 2.0E-9 2.0E-9 2.00E+4
28 | Eu—-155 47611y 46133E-09 | 154.92 3.2E-10 3.2E-10 5.74E+3
29 | Ho—166m 1.2E+3y 1.8304E-11 165.93 2.0E-9 2.0E-9 1.33E+2

*1 ORI R SR O RN D D KR,

(£ 17
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2.3 AR

A R R X, W - AR AR ERR N TR S D Z bic kv ERE
D, BAIETIETV T v A NS LS, Zr-93, Nb-94, Mo-93 % ORHE 3 3 4§ 5 [5],
B T, AT L AN LS, Ni-63 SN EREREN AT S, £/, BFEOD
R oix, C-14 BNEKT D, IO EETREEEE £ ITRT,

# 9 BIEMBRMEEEICEREO S D 14 BUR AR TE O #EAREK

RRER _ [ RERE | EEHUOE

G (s) R¥E | sv/Bg) FE(Sv/e)
1 H-3 12.33y 1.78139E-09 3.02 4.2E-11 1.49E+4
2 C-14 5.73E+03y | 3.83325E-12 14.00 5.8E-10 9.56E+1
3 Cl-36 3.01E+05y | 7.29718E-14 35.97 9.3E-10 1.14E+0
4 Mn-54 312.12d 2.57034E-08 53.94 7.1E-10 2.04E+5
5 Fe-55 2.73y 8.04561E-09 54.94 3.3E-10 2.91E+4
6 Co-60 5271y 4.16705E-09 59.93 3.4E-9 1.42E+5
7 Ni—-59 7.6E+4y 2.89007E-13 58.93 6.3E-11 1.86E-1
8 Ni—-63 100.1y 2.19426E-10 62.93 1.5E-10 3.15E+2
9 Zr-93* 1.53E+6y 1.43559E-14 92.91 1.1E-9 1.02E-1
10 Mo-93 4.0E+3y 5.49114E-12 92.91 3.1E-9 1.10E+2
11 Nb—94 2.03E+4y 1.082E-12 93.91 1.7E-9 1.18E+1
12 Tc-99 2.111E+5y | 1.04048E-13 98.91 6.4E-10 4.05E-1
13 Sn—-121m 55y 3.99355E-10 120.90 3.8E-10 7.56E+2
14 Sb-125* 2.7582y 7.9633E-09 124.91 1.30E-9 5.00E+4

T OSLFEBRICT R AZ B LT,
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3 W AE YU PEFE M E O REAT 1]

3.1 RIKRUT 1k~

KIRD T 1 b2 T2 F R OB O G A RN T 5, 8D U-238(4n+2 R 51)
S Y, U-235(4n+3 RFNHH BRI, Wb 1074F TITBA EEICEL TV D, £ 10128
FTET 107 R R OBIUTE 1g HTIZVDF ML, U-238 & U-235 IR LT, £4LE 4L, 3.1x1072 &
1.6x1071(Sv/g) THD, ZNHIZ, RARDFIELEZFRL CROONDLIRARYT 1 b HREREEE
Te) B0 OWETE R HFHPETEPEIT 3.2x101 (Sv/tHM) THY, 96%% U-238 EZ D - FREZF NN (5D T
D

#£ 10 KR T 1 b OBIERBUNTEENE

HiE U-238 U-235 A&t
3R 4.468E+9y | 7.038E+8y

3 RER(FD) 1.410E+17 | 2.221E+16

AR IR E #(sec—1) 4.916E-18 | 3.121E-17

10 FRFOREZEOREE O 0.9984 0.9902

10 FREDBENMST S Sv/e @ | 3.08E-2 1.56E-1

107 FERFDBEMMATES S Sv/e

EREE R IR0 8.08E-2 | 1.57E-
E=(g/tHM) 992,800 7,200 1,000,000
B TE RIS T B 1 (Sv/tHM) 3.06E+4 1.12E+3 3.17E+4

3.2 RIRNIT LA 1R

KIRN T I 1 b EZFUSHTET 2 7 R FE O O G 5 AR 95, {18k Th-232(4n %
FNHI B2 LT, Th-232 1% 1,000 4TI FEERAEIZEL TWD, 1,000 413 Th-232 D
W (140 {BAE) 1T R TER TEXHIIEH DO T, ZO R S OEAE U P F ML B> T,
4.32x10%(Sv/tHM) %4535,

#£ 11 RKABMNY DAL N OEBIEN SRS
BiuiE Th-232
3 35 B 1.405E+10y
10 EBEDEM Sv/g 4.32E-3
EE(g/tHM) 1,000,000
BENKRS SN
(Sv/tHM) 4.32E+03
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3.3 EEIKJFME B 1 b

SCHR62 5 NN KRR o fif F 5 AZ R EE (BRBE - 46GWd/tHM) % 5 M EI L7556 DR
ZOIALIE (R 12), 77F JARERICK L TIEER 2~& 5, FP EREICKLTIE 80, HED
OOWER A ERFEEZ R T X 2RO IR TIBEN KA EE ORI L E 57,

A BRI DU CTUE, STHRB IS /R S 3072 B [ FRALER - MOX #8135 BE JEW) O Jis St P 8 5 70
LW LT, 40 F M OEEWM F OBETEY P IZE FNOR OB &2 G T, 2Ok &
WLEEECoHDH 800tHM/4FE X 40 4-=32,000tHM TERL T, LK 1tHM H7=0IZBsb L7z (£
13), ZOMBICH LT, & IOEBEHIZVOETE U MEFEMEEL R L, SZHEO e -7
A BB T HILT, X 45157,

2~ AENEFNOERMEDORTNAZK 5T, HREE 1tHM 252D ER KRR T
7.5 A (T HREREZ S Te) OFMELIFE ORLE, 20D, FIHIZIX FP RS LT 75 /4
REEFE DN R T 278, FP EZHEITEH LN REL B EETIORRY T L0 2 #i/h Sl
Llrd, = TIF AR OBwIEE, UL PuzEIRLZELTH, | FAEREEOHIMIZH T,
TLDRRT T Dtz LRl TS, Eio, S AR O % 51325 I8V TIRF IS/
SNZERENR DD,

L RBHEAEEE 4.1%., kY 7 VIRMEE 0.2% %2R EL T, 7.50 b &4#25,
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£ 12 NEARBF O FHFZEE~ L v b (BABEEE - 456Wd/tHM, 5 A Al DRk [6]

7: *;; g/ItHM*! FP #%7& g/ItHM
Cm-248 5.1367E-04 Se-79 6.1542E+00
Pu-244 6.0853E-02 Rb-87 3.2063E+02
Cm-244 5.5699E+01 Sr-90 6.3455E+02
Pu-240 2.6780E+03 Zr-93 9.5830E+02
U-236 5.0549E+03 Nb-94 1.6969E-03
Th-232 1.0404E-03 Tc-98 1.1333E-02
Cm-245 4.9297E+00 Tc-99 1.0520E+03
Pu-241 1.3221E+03 Rh-102 8.5409E-04
Am-241 4.1126E+02 Ru-106 7.1270E+00
Np-237 6.3291E+02 Pd-107 3.1220E+02

U-233 0.0000E+00
Th-229 1.5942E-06

Ag-110m 1.0574E-02
Cd-113m 1.4458E-01

_._._._._._;_._._._.
olo|vd|lo|la|r|w|d|m|o|@ R (NS ||~ |w =
alalalalalalalalala

A NI N A I N S A A il A R Rl A b e

Cm-246 5.1098E-01 Sb-125 2.8322E+00
Am-242m 7.9366E-01 Sn-126 3.0637E+01
Pu-242 7.7069E+02 Te-127m 6.1375E-06

Pu-238 2.6768E+02 1-129 2.4153E+02

U-238 9.2776E+05 Cs-134 3.6256E+01

U-234 1.9542E+02 Cs—-135 5.2174E+02

Th-230 4.1011E-03 Cs—-137 1.4880E+03

20 Cm—247 7.2672E-03 20 Ce-144 4.8433E+00
21 Cm-243 4.6801E-01 21 Pm—-146 4.7952E-03
22 Am-243 1.7083E+02 22 Sm—146 0.0000E+00
23 Pu-239 6.0281E+03 23 Pm-147 5.7393E+01
24 U-235 8.2902E+03 24 Sm-147 2.5607E+02
25 Pa-231 6.0693E-04 25 Sm-151 1.4223E+01
26 Eu-152 1.0715E-02

27 Eu-154 1.9360E+01

28 Eu-155 5.2288E+00

29 Ho-166m 1.5833E-03

THMREIEE 1 Mo bV OERE

#F 13 BIKIFERELY A 7 WIS T D b AR o R oD 56 A2 & (5]

MEHME AR ZIE | ¢/ItHM
1 H-3 7.24E-02
2 C-14 1.70E-01
3 Cl-36 4.15E-01
4 Mn-54 0.00E+00
5 Fe-55 0.00E+00
6 Co-60 1.63E+00
7 Ni-59 1.07E+02
8 Ni-63 2.29E+01
9 Zr-93 1.68E+02
10 Mo-93 1.49E+01
11 Nb-94 6.23E-02
12 Tc-99 0.00E+00
13 Sn—-121m 0.00E+00
14 Sb-125 0.00E+00
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—e—Cm-248 —~A—Pu-244 ----m----Cm-244 —>—Pu-240 —+—U-236
---0----Th-232 —&—Cm-245 —8—Pu-241 ----&---Am-241 —o— Np-237
U-233 Th-229 Cm-246 Am-242m —e— Pu-242
Pu-238 U-238 U-234 Th-230 Cm-247
—A—Cm-243 —>¢—Am-243 —x%—Pu-239 —e—U-235 —+— Pa-231
1E+8 T T T
Pu238 |

1E+6

Potential radiotoxicity (Sv/ItHM)

1E+3 \ £ A ]
1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 1E+6 1E+7 1E+8
Time (yr)

B 2 EAKRBE O E AR (BRBEEE © 45GWd/tHM, 5 FmED) 1~ OETER
WM (77 F A )

—e—Se79 4~ Rb87 ---=--Sr-90
—%—27r-93 —+—Nb-94 o --Tc-98
— & Tc-99 —85—Rh-102 -+ Ru-106

1E+8

1E+7 —o— Pd-107 Ag-110m Cd-113m
Sb-125 Sn-126 —e— Te-127m

—+— 1129 Cs-134 Cs-135

Cs-137 Ce-144 —a— Pm-146

1E+6 ——Pm-147 —%—Sm-151 — e — Eu-152

—+—Eu-154 Ho-166m

1E+5

1E+4

1E+3 1

1E+2

Potential radiotoxicity (Sv/ItHM)
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