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® Ne
A
® n
o He O *
° A ® ® e A
A A A
A
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g R 7 g
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&) WHRERE220114 38 11 BESICREW EL-BERT
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1E+5
1E+4
1E+3
1E+2
1E+1
1E+0

1E-1

1E-2

InatEERE (Ba/g)

1E-3
1E-4
1E-5
1E-6

*1

2023
P. 20
U-234 U-235 U-238
U-238

Cs-134 +Cs-137 ©5Sr-90
*
@
. o * o
@, Q
Swmvl‘\ﬂlwmvmmc&\m%omﬂthMvr‘\mOO\msmmvl\NvaMmamm
= R R I i B e e | = B R B I il B M | = B il il A
8238835 UTANRNSLREA5E CERORN0EAE5s VEAGSS
Cv—FRs&% Ch—FE## Cr—FER
(499—1) (3za0-+) (25U-1+)
1F-23-007 1F-23-008 1F-23-009
C-RSA-1 C-RSA-7 C-RSA-18

) RARERMR2011935 1 BESRIOERM EL-@ERY
BifsaFay (SHRRE) £RT
H-3,C-14,C0-60,N6-63,5e-79, Tc-99,Ru-106,5b-125,1-129,Eu- 152, Eu- 15413 2 TR0 TOy L TLML

. 2011 3 11 .

1

InatEERE (Ba/g)

1E+5

1E+4

1E+3

1E+2

1E+1

1E+0

1E-1

1E-2

1E-3

164

@D

Cs137 Csl134 Sr90 1

Cs-134 *Cs-137 ®5Sr-90
. o
o o
C
WW g~ Mg ™Mo oo W~ Mg ™Moo 0o W g~ Mg MO0 o
o N MmMMu W 2 ﬁ\Dr\mmNSQNMmlﬂm - H\DF—O\U\N%GNMMW"’ LoH OGN
Sl loRnlol R U SRl Bl il U B! ol il U I T
g@d80ad Frteaddaa Frlfedsdaa o
BRI 7T RS ERTHI T
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1F-23-012 1F-23-013 1F-23-014
M-SC-1 M-SC-4 M-SC-6
) BEEREE2011938 1 B RO LB RY
BRI (HHRAE) TRT
H-3,C-14,Co-60,Mi-63,5e- 79, Tc-99, Ru-106,5b-125,1- 129, Eu-152, Eu- 1 SRS TR MO 0y ML TLMEL
1
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*1

FP

1.0E+4

%) HAth

Cs137 Co60
Sb125 Pu238 Co60
Co60
10846 10E+4
Sr90¢ Cs137 Pu238¢ Co60
1.0E+4 il 1082 il
o 10E+2 - o 10840 - .
# ® = el U
© 1.O0E+0 b/ @ 1.0E-2 }- .’,~
a 2 Ay
: g 2 ESHE
i ;
1.06-2 1.06-4
1.06-4 1.06-6
1.08-2 1.0E+0 1.0E42 1.0E+4 1.0E46 10848 1.0E-6 1.06-4 1.08-2 1.0E+0 10842
Cs-137 MAEEMRE (Bg/g) 55 Hh Co-60 HAIEERE (Ba/g)
10644 - - 10846 - — -
Tc99¢ Co60 | Sb125¢ Co60
. . A
10842 il i 1.0E+4 il .
0 s 2
2 b [ @
g ! g
é 1.0E40 - | WA‘ e E 10842 -
2 o i E
g P O 8 £ o
o LoE2 AT - : u 10E%0 ! :
[
1.0E-4 1.0E-2
1.06-6 1.06-4
1.06-6 1.06-4 1.06-2 1.OE+0 1.0E+2 1.0E+4 1.06-6 1.06-4 1.06-2 1.OE+0 10642
Co-60 HAIEEME (Bq/q) 520 Co-60 HUIREME (Bq/q)
*
1Cs137 Co60 L
2011 3 11

1.0E44

%) A

Cs137 Sr90
Tc99
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2 TIP
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N

TIP 2013 7
1 112

>

O

N
w

1TIP y
BEHR HEEELEY | R A Cs137 Bq Co60 Bq
BSA> #$9.6m fum D 22 10° 2.1 10°
(FoIEEFE) | T 5
D31 #8.6m fiis —_— A 3.3 10° 4.7 10°
=7 ;{Jﬁ?lﬁﬁﬁmﬁ) Cl
a4 7.7m £
(BB ERD —— 2019 3.1 10* 4.4 10°
ASAY #8.2m fiE
(FBIEEFH) —
=== HEZRESFAD IS HLOER x
=i RLRSERD) @
‘ TIPE—L % TIPE 0
\ (ST FPETY)) : ) RPY FY PV R AR
RFRE)L ' n

B ” wammsac /| B A o | B2
(= FaaEs)
TIPRSEE

o oA S—TIPY—T )L (7TA11 877“;; é ()— 24915000

K o AI—IC ERERPY

BEMIIEE PCV Bty BEHUEHE frlpici s

270°
1TIP L 2 3
TIP "2

1 a 1 ¢ 256 (2017).
*2 , GH TIP €Y HI2mRB5 .
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A
" Fe Cr Ni Zr Mo
Fe il Cr Co Ni 1
D Mo Zr Sn *2 Mo Zr
1.E+00 ;
1e01 loilm
1.E-02 | — 3
o = S
C ko3 | ]
() _
Y iEo04 §
1.E-05 { \
1.E-06 {
1.E-07 HEEE
Cr Mn Fe Co Mo Sn
oB mC mD
1TIP Fe
*1 > a , >¢ 10 11
*2 > A HTIP > € H Blm 28
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TIP

U-238 1
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FP SO0 Sb125 Csl134 137 FP
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1.E+07 .

®
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1.E01 @ b o | e | @
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A

A

A Sk90 1-129

(AMS)
1
(9)* 1osvh)™ | i 1vSvh) ™
M-BD-1#2 (18-00070) 2018 9 2022 5 25 139.99 9 4,000
M-BD-8#2 (18-00014) 2019 1 2022 5 26 129.55 5 2,500
M-BD-10#2 (R31-1) | 2021 1 2021 11 15 58.60 25 2,500
M-BD13 (No1622) ¢~ 2022 6 29 76.97 6 3,000
1 "3 2
*1.100 mL .*2 .*3 2 a ¥ 2019.1.23.
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SSB
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Ni-63

U-234
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Ag-108m
Cs-134 Cs-137
Eu152 Eu154

— Sr-90

LSC

SSB

ICP-MS

Ge

GFC

pico




2.4

@

R
A
‘ P.30 1 Co60 SBb125 Cs137 Ni-63 Sr90 Tc99 1-129 U-235 U-238
Csl34 G14 Pu238 Pu239+240 12
Sr90 96.6 99.2% RO
Csl134 Csi137 SrF90
Sr90/1-129 53 10* 2.7 1
U-235/U-238 Pu238/Pu239+240
eC-14 ANi-63 Sr-90 * Tc-99 +1-129 0U-235 AU-238 mPu-238 Pu-239+240 +Am-241 ® "
1E+6 1E+2
1E+5 1E+1
2
3 1E+3 PN +
@ R 1E-1 - & Pot X
1E+2 A A A 1E-2 O+
1E+1 A A A A
° . 1E-3
1E+0. ‘+. ‘+O ’+ * 1E_4!moooo°‘—< eoooooﬁ eoooooﬁ :wwoﬁ
1E-1 fEESS-|B8E Y- 8RRo 3 1BEEREDE -
> 2 2 8 k 52 &2 8 & 522 3 & 522 3 &
1E-2 g p p g
C-14 Ni-63 Sr-90TC-99|-l29‘ C-14 Ni-63 Sr-90TC-99|-129‘ C-14 Ni-63 Sr-90TC-99\-129‘ C-14 Ni-63 Sr-90Tc-991-129
M-BD1#2 M-BD-8#2 M-BD10#2 M-BD813 M-BD-1#2 M-BD8#2 M-BD-10#2 M-BD813
1 i 1 2 h *1,%2
*1 2011 3 11 . h

*2U-234 U-236 Np-237 Cm244
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P > )

@

3 MSIV E D1

10 1 0.1 0.02 um

h Pu Am Cm ! Sr90

1
: -
pH 7.1 6.7 7.9 7.8 243
585 mV 533 mV 454 mV 397 mV 253
0.03 S/m 0.02 S/m 1.04 S/m 4.68 S/m 243
<50 ppm <50 ppm 3.4 10°ppm 2.0 10*ppm
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30 mL

@

T
10 pm 1pm 0.1 pum
v
10 pm 10 pm
2
(8 M HNO.)
6 MHNO;11.2 H,0,
60 ‘1,
8 M HNO,
60 0.1 pum

0.02 um

0.1 um

<0.02 ym <0.02 pm

*Pu



@

2.4
3
A 30mL 1 10 1 0.1 0.02pun PTFE
10 pm 2
A 10 pm 3
1.2g/L
A
10 pm 1pum 0.1 um 0.02 pum
(9) 0.036 ND ND ND
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>

90Sr

@

BgmL ™*
%Co *Nb R
1 > 10 um <3 10° (1.5 0.1) 10° <1 10° (6.4 0.4) 10° | (3.8 0.1) 1¢®
2 10 1pum <3 10° (3.9 0.8) 10? <5 10?2 <8 1¢? <6 10°
3 1 0.1pm <2 1¢° <2 1@ <3 10% <3 10 <2 10
4 0.1 0.02 um <2 10° <2 10 <3 10t <4 10° <2 10
5 | <0.02pum <2 104 (7.3 0.8) 10 <3 10° <2 10° <8 10°
l34CS 1?’7CS 154Eu
:
1 > 10 um (5.5 0.1) 10°| (5.4 0.1) 10° <3 10° (3.8 0.1) 10° | (6.0 0.1) 10°
2 10 1pum (3.8 0.2) 10'| (3.5 0.1) 10 <5 107 <4 107 (2.5 0.1) 10
3 1 0.1pm <2 10 (1.0 0.1) 10 <4 10° <3 10° (8.7 0.2) 10°
4 0.1 0.02 pm <3 10 (2.7 0.1) 10 <4 10° <2 10° (29 0.2) 10°
5 | <0.02um (1.6 0.1) 10*| (1.5 0.1) 10* <2 10 <2 10 (1.1 0.1) 10

*1

2011.3.11
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@

238Pu 239+24(Pu 242Pu

88 24 10" , 6.6 10°
1 > 10 pm (2.5 0.1) 10° (75 0.1) 10 (5.1 0.3) 10%
2 10 1pm (6.6 0.3) 1072 (2.0 0.2) 10?2 -
3 1 0.1um (1.2 0.1) 1072 (3.8 0.6) 10° -
4 0.1 0.02 um <7 10* <9 10* -
5 | <0.02 um <2 10° <2 10° -

241Am 243Am 242Cm 244Cm
1 > 10 um (1.3 0.1) 10° [(8.0 0.5) 10*| (1.4 0.1) 10" | (9.4 0.1) 10
2 10 1pm (2.8 0.2) 10?2 - <2 10* (2.5 0.2) 10?
3 1 0.1pm (5.3 0.8) 10° - <2 10¢ (5.1 0.9 10°
4 0.1 0.02 pm <9 10* - <2 10¢ <2 10°
5 | <0.02um <3 10° - <4 10¢ <4 10°

*1

2011.3.11
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1 10> Y % 12
77.6
3 MSIV ND ND 4.0 ND ND 92.0
78.3
13.5
3 MSIV 1.2 ND ND ND ND 2.8
E D1 0.1 14.7 0.1 0.2 0.2 ND
*1  ND . *2 100 %
'! E Na
' m Al
| ® Mn
m Ni
m Mo
H Ba
3 3 MSIV
1 10 pm =

*3 100 %

m Mg
m Ca
B Fe
B Zn
m Ag
mU



2.4

A
A
"3 MSIV 0.03 um 1
1
A
" Pu 0.4 %
2
© Am
’ Pu Am
MSIV
\1/ 1.E+01
0.03 um -
Z LE+00 -
| 5
% 1.E-01
N DOWEX 50WX8t £
100200pm  Na* 3 1602
| .
DOWEX 1X&F 1E-03
N 1005200um . AFUAmET A A URRE A A i

2 Pu

*1.0.02um U

Am-2412E [Bg/mL]

1.E-02

1.E-03

Pu Am

@

A 7 > 33HEET

3Am

R 3t T s -



@

1
A h
1 R/B
PMB HTI/B h
A
A 1 R/B PMB
1 R/B
1
1
N h 1 Cs137 "Il Sr90 "l
o (BgmL) (BgmL) (BgmL)
1 1 R/B 2022/4/19 2.16 10t 3.27 10¢¢ 1.96 10¢
PMB 2022/4/21 4.05 10° 458 104 2.09 10¢¢
HTI/B 2022/4/22 1.32 10t 281 1¢° 1.39 10¢¢
2 R/B 2020/4/20 3.4 10t 1.5 108 (0]
3 R/B MSIV 2021/7/8 1.69 10 581 10 0.48 10
3 R/B 2021/7/13 5.38 1(? 2.18 10¢* 1.52 10

*1
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10 1 0.1 0.02 um
1 10 pm

e g | 2 | 8 | 28 |

50 mL i

22—

10 ymBiE I 1 JL3 1 ymABE 71 )L3R 0.1 ymA»BI70J)L32 002 umBiBI1JL3 Ak
o v v !
10 um 2L 3 10 um T IL 2T 10 um T IL 2T
ey [EI Bl Bl

EiR-EEEE |
| BN | 6 M HNO; —1.2% H,0,
| =& |
604 | DD%@—

| i I—

0.1 pm 24 L5 —

EE
ABET I E e s b BRI HE
(RREEEST) SR (BREBEEST)

TH &R0 |

v
2 Y
A Bk
(<0.02 pm) (< 0.02 pm)

BEZ OO

PupiadFaEELTHETT
ZEEEMEEEL, alZi@ it
DD FR T ~CERL,

PMB

@




>

@

1
0.02 pm pH
1 ICRAES 2
pH7 9 400 600 mV
1
*1
(243 )
H
P (mV) (S/m) (Ppm)
1 R/B 8.0 (233) 406 0.034 <20
PMB 8.7 (233 ) 393 0.142 120
HTI/B 7.4 (233) 553 0.058 66
2 R/B 7.8 243 397 4.68 2.0 10
3 R/B 7.1 243 585 0.03 <50
*1 253
2
Na Mg Ca Si K Mn
1 R/B 9.3x 10° 1.9x 10! 5.2x 10t 2.0x 10° ND 4.1x 10°
PMB 3.8x 102 1.4x 10t 3.3x 10t 1.2x 10t ND <2 10°
HTI/B 9.5x 10t 1.4x 10t 2.5x< 10t 9.5x 10° ND <2x 100
2 R/B 8.3x 103 1.3x 108 5.1x 10? ND 3.3x 10? ND
3 R/B 1.3x 10t <2 100 4.8< 10° <4x 10° <4x 100 <2 100




@

2.4
A Pu Am Cm
‘ Pu Am Cm 99 % 10 um 1
>Y
1 0.02 um h
" (BgmL (%)
Pu238 | Pu239+240, Am241 Cm242 Cm244 Pu238 Am-241 Cm244
10 um 1.4 10 3.4 1@ 8.4 10 4.3 10° 1.2 10 99.986 100 100
1 R/B| 1um 1.9 10° | 51 10* | <5 10* | <4 10* | <7 10* 0.014 <0.006 <0.006
0.1pum <4 10* | <5 10* | <6 10° <8 10¢ <8 10* < 0.003 < 0.007 < 0.007
0.02um | <5 10* | <3 10* | <5 10* <4 10 <7 10* <0.004 <0.006 <0.006
<2 10%® | <7 10* | <1 10° <7 10¢ <2 10° <0.014 <0.012 <0.017
10 um 57 1 1.7 10° 2.4 10 1.3 10° 25 1 99.628 99.643 99.685
OMEB 1 pm 1.1 10% | 35 10°® | 3.6 10° <4 10¢ 39 103 0.192 0.149 0.156
0.1pum 6.5 10° | 2.3 10%® | 29 108 <4 10¢ 2.1 103 0.114 0.120 0.084
0.02um | 3.8 10° | 1.4 10%® | 21 10° | <4 10¢ 1.9 10° 0.066 0.087 0.076
<8 10* | <9 10* | <2 10° <8 10* <2 10° <0.02 <0.09 <0.08
10 um 9.2 1 2.7 1 55 1° 1.5 10° 2.7 1 99.938 99.98 100
/ 1 pm 43 10%® | 75 10* | 9.7 10* <4 10¢ <7 10* 0.047 0.02 <0.03
HTI/B 0.1pum <5 10* | <4 10* | <5 10° <4 10¢ <7 10* < 0.005 <0.01 <0.03
0.02um | <5 10* | <4 10* | <5 10* <4 10 <7 10* <0.005 <0.01 <0.03
1.4 10%® | <1 10% | <2 10° <2 10° <3 10° 0.015 <0.04 <0.12

*1
*2

.2011.3.11

100 %
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1
A
© 10 um ICRAES 1
Fe Mg Al Ca Zn
1 Fe Al Mg
B Mg
mAl
ECa
OFe
EZn
m 5%k
1 R/B PMB HTI/B
o (wt%)
1 L2 (wt%)
Mg Al Si Ca Mn Fe Ni Cu Zn K Ti
1 RB 8.7 22.4 0.9 6.7 0.9 50.5 ND ND 9.8 ND ND
PMB 14 4.7 ND 5.7 0.9 78.3 ND 14 7.5 ND ND
HTI/B 1.6 11.6 ND 2.8 ND 71.7 ND ND 10.1 2.2 ND
2 RB 1.6 7.0 1.0 0.78 0.25 78.1 ND ND 10.9 0.09 0.07
3 R/BMSIV o ND 4.0 ND ND ND 92.0 1.2 ND ND ND ND
3 RB 2.7 4.6 ND 0.7 0.5 77.6 0.5 ND 135 ND ND
*1 100% . *2 ND .*3 U 28%
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@

1
e —
10 pum ol 1
Fe 1 Fe Pu Am Cm 3
3
1.E+10 @1RB(F— 3 X) @2RB(F—5 X)
O © 3RB(MSIV) ©3RB(F —F X)
= 1LE+08 E COPMB OHTI
=3 g O %
3 = @ ®
% 1.E+06 8 g 8 ® <& ® 4
e B8 © . ® ® ®
1.E404 B U Q E 6
1.E+02
1.E+00
Co-60 Cs-137 Cs-134 Eu-154 Sb-125 Sr-90 Pu-238  Pu-239+240 Am-241 Cm-244
1
1 Fe 2
(g/L) Fe
Fe (9/9)
1 R/B 7.0 0.59 8%
2 R/B 5.2 2.0 38%
3 R/BMSIV 0.40 0.21 53%
3 R/B 1.2 0.49 41%
PMB 0.66 0.17 25%
HTIB 1.2 0.23 18%

*1 10 pm . L*2 10 pm ICRAES
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1

1 3 R/B PMB 10 um

1 R/B h

PMB Pu238 Am241 Pu238 30

Am-241
3 1 R/B
3 MSIV
@1 RB ©3 RBMSV @3 RB ® PMB

1.E+01 PL238 16401 Am-241

1.e400 ©O (o] __1Ex00 O
:% 1.E-01 o © © :% 1.E-01
3 ® g o © o
o 1.E-02 o @ g 1E02 @ 8
I Al
® 03 o o o o 8 " o cos o o o ©° o o

1.E-04 1.E-04

x2 *2
SIS O B R G g A B
» A ) % > A N &
‘ Nad Sl
O o
1 Pu238 Am241 1

*1 L¥2 0.02 pm
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11

27

ALPS

ALPS

@

54Mn GOCO 63Ni QOSr 94Nb lOGRu 125Sb 129|

134CS 137CS 152EU 154Eu 238Pu 239+24(pu241Am 244Cm

A | 2018/10/24 | ADSHAALL3
ABC| 2018/10/25 | ADSHEALH
ABC| 2018/10/22 | ADIREAL3

BC | 2020/9/14 | TNAAL2 2
A | 2021/3/15 | TNAALS 2
ABC| 2021/3/16 | TNEAE4 2
C | 2018/10/23 | ADERAL1L
BC | 2016/11/14 | ADCeAALSL
BC | 2016/11/14 | ADCeAALS2
ABC| 2017/1/16 | ADCeEALIL
A | 2020/7/8 CEAAL3

A | 2020/7/30 | CEAAL5

BC | 2017/3/16 | ADSIAAL123
ABC| 2017/9/5 | ADSIEAL141
A | 2020/9/8 AZAAL3

ABC| 2017/8/29 | ADTGEAL1aL
BC | 2017/11/27 | ADTGAAL153
ABC| 2018/10/19 | ADCSEAL13
BC | 2019/8/26 | CHAALL

A | 2017/1/24 | ADCRAAL161
A | 2017/2/7 |ADCRAAL1%L
BC | 2019/9/12 | CHAAL6

C | 2020/1/27 | CHAAL?

BC | 2016/10/27 | ADGAALS2
BC | 2016/10/27 | ADGAAL83
ABC| 2017/1/16 | ADGEAL9L
A | 2020/6/24 | AGAAL2




2.4

ALPS
A ALPS
(HIC)
A ADSrEAN-1
1
A
1
HIC No. (9) (mSvh)
ADSHAAL13 A PO64118232 | 2018.10.24 ] 1875
ADSHEAL11 ABC PO62589218 | 2018.10.25 i 126.3
* 50 mL

ADSHAALZ3

ADSHEAL1L

@

2
Bk 2
<— 7k
<— 53 M IHES
<— BESLkE
23 =k
IR
pliE=
|
B
BEREE ——— A& | APLvTaE
I
Y RO —

BT (G ki8R 2D L2 <@B#AE>
LZE SriR % LZF0E
l [ |
B R Y #ROHT a f&AHT

BIE 2 7O—-T0E w2
DSORGB EEE)

200G,

BIF (Ge B AR LS
54Mn. GOCO. 94 Nb. 1 OGRU.

1 25Sb 1341 BTCS 152, 154Eu

2

BIE (SIXEHE LD
238 239+240p,
241 Am 24Cm



2.4

>

ALPS

Sr90 Csl137 134

Pu239 Pu239+240 Am241

Sb125 4

Cm244

0 Sr-90 @ Cs-137 @ Cs-134 @ Sb-125

@

1.0E+08
1.0E+07

o)
S 1.0E+06
m

1.0E+05
1.0E+04
1.0E+03
® [ J
1.0E+02
ADSIAAL13 ADSHEAL1L
1 =

*1

2011.3.11



2.4

>

>

*1

ALPS
(ALPS)
1 (HIC)
1
1 ALPS
Ok
ADSIAAL123 BC 2017/3/16 28 6
ADSIEAL141 ABC 2017/9/5 20 0.8
AZAAL3 A 2020/9/8 63 2
TNAAL2#2 BC 2020/9/14 23 43
TNAAL5#2 A 2021/3/15 22 24
TNEALA#2 ABC 2021/3/16 21 37
CEAAL3 A 2020/7/8 36 1.2
CEAAL5 A 2020/7/30 36 1.2

50 mL

@




2.4

>

p>>

ALPS

—

1

Ge
54Mn, 69Co,%“ND,

152, 1545,

@

750 , 30
106Ry, 1255 134, 13Cg, ¢
[<— 1.5M
<— 1M
<—3M
T
]
]
| ]
[ [
1 j h
Ge LSC, LBC Si
63Njj, 90Sr 238, 230+24p|) 241Am 244Cm

2
Cs137
ADSIAAL123 99.98 0.02
AZAAL=3 > 99.94 <0.06

(%)



2.4
ALPS
A
) 1-129
1
AglQ
1-129
|
|
|
|
| |
H  NH H KIQ
i 0.5 M AgNQ
i KICNH, i |
PN
............... I . KO
H 0.5M AgNQ
Ge [ ]
s ; AgIQ

@

[-129
Agl .
5% 1
1 -129
Bog ™
(2.0 0.2) 10
ADSIAAL123 (1.1 0.2) 10°
(2.1 0.2) 10
(1.8 0.2) 10
ADSIEAL141 (1.5 0.2) 10°
(2.0 0.2) 10
(2.4 0.1) 1
AZAAL3 (1.8 0.3) 10t
(2.6 0.1) 1
*1
2011 3 11



2.4

>

ALPS
Cs137

ALPS

€<—5M
€<—3M
<—2M
<—15M

750 30

Cs 1

bl

Ge

54Mn, 69C0,9“Nb, 196Ru,
1258b,134, 13CS,152’15EU

1
*1 Cs137

i

h

LSC, LBC
63Nj, 905y

Si
238 230+24p|
241Am 244Cm

12

@

Co

TNEALA4#2

TNAAL2#2

TNAALS#2

2
1 Cs137 (%)
TNEAL4#2 99.998 0.002
TNAAL2#2 99.997 0.003
TNAALS#2 99.999 0.001




2.4

>

ALPS

1-129
Co60 Sbl25

1063 10
3008 60

-

@

1

2

b

Ge

54Mn, 6°Co,%Nb,
106RY, 1255 134,
137Cs 152, 156

1

j h

LSC, LBC Si
63Ni’ 90Sy 238 ’239+24PU,

241Am’ 244Cm

*1

Co60 Sbi125

Co60 Sb125
CEAAL3™ <5 <1
CEAAL5™ <8 <1

(%6)*



@

2.4
ALPS
A (ALPS)
(HIC)
A
1ALPS
@ | sy s
ADSIAAL123 BC 2017/3/16 28 6
ADSIEAL141 ABC 2017/9/5 20 0.8 I
AZAAL-3 A 2020/9/8 63 2
TNAAL2#2 BC 2020/9/14 23 43
TNAAL5#2 A 2021/3/15 22 24 Cs (Sr)
TNEAL4#2 ABC 2021/3/16 21 37
CEAAL=3 A 2020/7/8 36 1.2
CEAALS A 2020/7/30 36 1.2
ADCeAAL81 BC 2016/11/14 23 1.2 | Sb
ADCeAAL82 BC 2016/11/14 24 1.3
ADCeEAL9 ABC 2017/1/16 26 1.6
ADE:RALL C 2018/10/23 37 0.9
ADIREAL3 ABC 2018/10/22 26 22 Co (M, M3
CHAAIL:1 BC 2019/8/26 19 0.8
CHAAIL-6 BC 2019/9/12 25 0.9 Ru
CHAAL-7 C 2020/1/27 20 0.9
AGAAIL:2 A 2020/6/24 32 0.4
*1 50 mL L*2 2 a ALPS ¢ 24 6 25 .
*3 T G 3£ 24(1), 5364 (2017).




2.4 @
ALPS
A SO0 Csl137
1
1 ALPS =
(Bait) *
Co60 Ni-63 Sr90 Cs137 1-129 Pu238 | Am241
ADSHAAL13 <9 E+06 2.8E+13| 3.0E+08 <3 E+04| <3 E+04 [ ]
ADSHEALH1 <1 E+07 6.8E+12| 4.9E+08 <2+04 | <4E+04 |:|

ADIREAL3 <2 E+07| <2 E+06| 8.0E+11| <6 E+06 <2 E+04| <3 E+04

TNAAL2 2 <1E+07| 3.3E+06| 2.6E+09| 8.8E+10 <2 E+04| <2 E+04 I
TNAALIS5 2 <1E+07| 2.3E+06| 2.7E+07| 4.9E+10 <2 E+04| <3 E+04
TNEAE4 2 3.0E+07| 7.7E+06| 1.9E+08| 8.7E+10 <2 E+04| <2 E+04
ADEAAL1 6.4E+06| 3.1E+06| 4.1E+07| 2.0E+07 <2 E+04| <2 E+04
ADCeAAL81 9.3E+06 3.8E+08| 7.1E+06 <2 E+04| <2 E+04
ADCeAAL82 9.1E+06 3.7E+08| 7.2E+06 <2 E+04| 2.0E+04
ADCeEAL91 1.9E+06 1.7E+07| <3 E+04 <2 E+04| <2 E+04
CEAAL=3 7.3E+06 | 5.9E+06| 2.2E+07| 3.7E+06 <9 E+03| <2 E+04
CEAAIL5 4 4E+06| 1.0E+07| 2.1E+06| 4.6E+06 <9 E+03| <2 E+04
ADTOGEAL131L 3.6E+05 2.7E+08| 3.7E+05 <2 E+04| <3 E+04
ADTGAAL153 5.3E+06 1.1E+09| 1.0E+08 <2 E+04| <3 E+04
ADSIAAL123 4.8E+06| 7.6E+06| 8.0E+09| 6.9E+08| 2.1E+07| <2 E+04| <3 E+04
ADSIEAL141 25E+06| <2 E+06| 6.6E+07| 5.3E+05| 2.0E+07| <2 E+04| <2 E+04
AZAAL=3 6.0E+06| 2.4E+06| 2.6E+07| 1.5E+09| 2.6E+08| <2 E+04| <2 E+04
ADCSsEAL13 1.8E+07 <5 E+06| 3.3E+10 <1E+04| <2 E+04
1 ADCRAAL101 2.6E+07 <2 E+06| 6.1E+06 <3 E+04| <3 E+04
CHAAL:1 8.6E+07| 9.1E+06| 2.0E+07| 1.4E+05 <2 E+04| <5 E+04
2 ADCRAAL111 1.0E+08 2.3E+06| 5.4E+07 <2 E+04| <4 E+04
CHAAIL-6 1.2E+08| 6.0E+06| 6.1E+07| 1.2E+05 <2 E+04| <5 E+04
CHAAL:-7 2.0E+07| 3.9E+06| <4 E+06| 5.0E+05 <2 E+04| <5 E+04
ADGCAALR2 2.8E+07 <2 E+06| <6 E+04 <6 E+03| <2 E+04
ADGCAALB3 1.6E+07 <2 E+06| <5 E+04 < 8 E+03| <6 E+03
ADCEAL91 3.1E+07 <2 E+06| 7.8E+04 <8 E+03| <7 E+03
ACAAL-2 1.5E+06| 3.1E+06| 1.0E+07| 5.3E+04 <6 E+03| <2 E+04

*1 > & > € 4, 19 5 21

*2 . 2011.3.11



@

SARRY I
A (SARRY 1)
1
1-129 AMS
1 (SARRY 1)
“)
No. (mL) 6 svh)
1 | SARRY Il LFSAT3L 2020 11 20 100 72
2 | SARRY I F2 LISAT2 2020 11 20 100 72
3 | SARRY I 1 S2 LESATS3 2020 11 20 100 <10
4 | SARRY I 2 S3 LISATA 2020 11 20 100 <10
5 | SARRY Il 3 S1 LISAT®H 2020 11 20 100 <1.0
6 | SARRY I 4 S4 LESAT36 2020 11 20 100 <10

~

1F—23 =001
LI-SAT =1




>

@

SARRY I

2 1-129 AMS

e s *LSC
Bk .
AR SSB Si
| ICRMS
WA AIE - Ge
oMitEE, BEE GFCH -
| picol |
BRBLEA AR BRSO RER)
[
(s
| | |
pHIIE iy ERREUR
STRERS B BB SRS S
U-235. U-236 U-234, Pu-238 Co-60%1 Sh-125%7 Cogoi? |Sb P | |
5. U- M, Py 60" S
Ni63 Np-237, U-238 Am oAl Oma44  Ca-134, Go-tar  EV-1S2, Eu-1oh Sros0 oo e
LSC(8) ICP-MS SSB(a) Gel(r) pico 8 (8) GFC(B)
51:LI-SAT3-3(1F-23-003), LI-SAT3-4(1F-23-004) , LI-SAT3-5(1F-23-005) D& H & AMSs

¥2:L1-SAT3-3(1F-23-003), LI-SAT3-4(1F-23-004), LI-SAT3-5(1F-23-005), LI-SAT3-6(1F-23-006) D& # &
¥3:U-SAT3-1(1F-23-001), LI-SAT3-2(1F-23-002), LI-SAT3-6(1F-23-006) D& & &

3 4:L1-SAT3-1(1F-23-001), LI-SAT3-2(1F-23-002) D& 5 %

35 LI-SAT3-1(1F-23-001), LI-SAT3-6(1F-23-006) M & X §

1 SARRY Il



2.4

>

1.0E+6

1.0E+4

1.0E+2

1.0E+0

RGIEERE (Bg/mL)

1.0E-2

1.0E-4

SARRY Il

Cs134 137 1 2
SO0 1 3

Co60 Sb125 Ni-63 Tc99

[-129

V AMS
P. 82

h 1 2

=»

6.6 10° 6.8 103Bgcm3

U Pu

—8—Co-60 —de=Sb-125 Cs-134 —4—(5-137 —o—Ni-63 Sr-90 —&=Tc-99 +=1-129 —a-U-235 U-236 U-238 ——Pu-238 ——Pu-239+240 —d—Am-241 =8-Cm-244
1.0E+0
1.0E-2
=
£
v
& 1.0E-4 =
o
B
2
=
. _ ) = 1.0E-6 .‘.\8—.
1.0E-8
SARRY I SARRY I SARRY I SARRY I SARRY I SARRY T SARRY I SARRY I SARRY II SARRY I SARRY I SARRY 1T
AQzk HOk (F-2) EB®OK (5-2) | 2BBHiCk (s-3) | 3EEBmAK (5-1) | 4EBHMAK (S-4) Ak @Ok (F-2) EEHAA (5-2) | 2BEmOk (5-3) | 3EB®mOsk (s-1) | 4E8H0k (5-4)
1F-23-001 1F-23-002 1F-23-003 1F-23-004 1F-23-005 1F-23-006 1F-23-001 1F-23-002 1F-23-003 1F-23-004 1F-23-005 1F-23-006
LI-5AT3-1 LI-SAT3-2 LI-SAT3-3 LI-SAT3-4 LI-SAT3-5 LI-SAT3-6 LI-SAT3-1 LI-SAT3-2 LI-5AT3-3 LI-SAT3-4 LI-SAT3-5 LI-SAT3-6
) BISTEERE(Z20114 38 11 BIEBHEE ) HSISEREI220114F 37 11 BICHBHHIE
BEEEY TREFRERT BiEEgY TREFRBERT
Ru-106,Eu-152,Eu-15412 % TABIEOTH O TLEL U-234,Np-237 2 THREDIS IO L TLEL
14 1 2 h *1

*1 . 2011 3 11



@

KURIONSARRY

A KURION
1
A
A Ge
1
SARRY IE96 ZI-SA1
IE96 ZI-SA2
IE911 SITSAL
KURION AGH AZKU1
H ZI-KU1
H ZI-KU-2
TSG SITKU1




2.4 @
KURIONSARRY
A
A Sr IE911 TSG 1F
A
1
*1 *2 *1 *2
(9) (mSv/h) (9) (mSv/h)
IEQ6
ZI-SA1 3.081 18.5 AGH AZKU1 11.697 0.711
IE96 ZLSA2 1646 | 26.9 H ZLKUL 14.9 311
H
IE911 SITFSAL 4.635 104 Z1-KU2 3.872 93.9
TSG SITKU1 13.358 9.9

*1
*2

SuUS




2.4 @
KURIONSARRY
A
T Csl137 Cs134
(BG) Co60 K-40
IE911 (SFBA1) Csl137 BG
1
(counts/10000 s)
Cs137 (662 keV) Cs134 (796 keV) Co60 (1332 keV)

IE96 ZI-SA1 62309.2 296.3 1493.0 58.0 939.0 35.8
IE96 ZI-SA2 63697.9 261.1 1157.7 56.7 883.0 34.0
IE911 SITSAL 449.0 52.6 ND 936.4 34.2
AGH AZKU1 4944.8 85.1 ND 922.1 33.8
H ZI-KU1 142675.0 389.2 2510.9 66.1 930.2 34.8
H ZL-KU2 168124.3 420.9 2947.3 69.3 910.1 34.4
TSG SITKU1 49959.8 235.4 877.6 54.0 931.7 34.2
BG 350.9 51.0 ND 932.1 34.8

L CsBTY IE96 IE911 AGH BG

11111

11111

Co60 Co60

1000 120
Energy/keV

Co60 Co60
K40

0 1400 1600 1800 2000 '

1000 1200
Energy/keV

1

Co60 Co60
K-40

1000 1200
Energy/keV/

!

C060
Cs137 Cog0

0 1000 1200
Energy/keV

K-40




2.4 @

1-129

A 11129 j
8 (AMS) -129

Cs137

>
N

) Cs137 1-129

A SARRY Il 1-129

1.0E+4

© M-PMB-6(1F-23-010)£&/8

© R-PMB-20(1F-23-011)G&H—F

© C-2RB-1(1F-23-015)T>7U—k

B C-2RB-3(1F-23-017)>7U—k

1.0E+2 |—— == e © R-2RB-23(1F-23-018)%k8

A ZBEC-3RB-1(1F-22-014)1>4U—h

B EEM-3RB-2#3(1F-22-015)&8

* ZEM-3RB-3(1F-22-016)&/8

A BER-3RB-12#2(1F-22-018)2H

® Z#E2TB-R-3(1F-21-010)/&5844

A ZE2TB-C-1(1F-21-011) 40—k

B ZE3WB-R-1(1F-21-012)F3F— b

* ZE1RB-R-1(1F-21-013)R84

1.0E-2 Q.l O0ZE1RB-C-1#2(1F-21-015)1>9U—h

AZ#1RB-R-3(1F-21-016) AZV34K

K__ O0Z%1RB-C-2(1F-21-017)3>49U—h

S © £#%1RB-M-1(1F-21-018)&BMRIL+

1.0E-4 v/ ©: BE 1RB-AS-R5(1F-15-001)REZE

2 2 1RB-AS-R7(1F-15-002){&841

& BZ1RB-AS-R8(1F-15-003){%841

= B#E1RB-AS-R11(1F-15-004 &84

X Z#3RB-AS-RI(1F-15-005)T>4U— I

1.0E-6 + ZE3RB-AS-R11(1F-15-006 )RS
1.0E-2 1.0E+0 1.0E+2 1.0E+4 1.0E+6 1.0E+8

1.0E+0

I-129 MHIEERE (Bq/g)

Cs-137 WEIEERE (Ba/g) ) HEEEEE2011453 1 1 ARSI CRER L E T

1 I-129 Cs137



@

<4— Re
<+ 10g/L
Ca

Cs

<+ 0.1M
<+ 1\

TEVA-resin <« 3m

Tc99
A Tc99 ICRAES
A 1
1
A 24 1
10 um
1

LI2RB52 | 2013.8.7 2 LFPMBZL1 | 2017.12.5

LF3RB52 [2015.10.22 3 L-PMB4 | 2022.4.21 2
L-1RB4 | 2022.4.19| 1 = LFHTI22 | 2014.2.11

LFTS02 | 2020.2.13| 2 2 LFHTIZ1 | 2017.12.5

L-3RB8 | 2021.7.8| 3 2 L-HTHL1 | 2022.4.22 2
L-3RB7 | 2021.7.13| 3 2 LFAR32 | 2011.9.6

LFITB55 | 2015.9.30| 1 LFKU32 | 2011.9.6

LFKITB61 | 2017.7.10| 1 LFKUZ4 | 2016.7.25

LF2TB71 | 2015.9.25| 2 LFSA23 | 2014.2.11

LE3TB7Z1 |2015.10.18 3 LFSA31 | 2014.8.5

LFRW41 |2014.11.25 RW LFSA63 | 2015.9.8

LFSAZ2 | 2016.7.25
L-RG1 | 2021.7.21 =

*1 DI ¢

*2

1 %Tc

> 4AEATechnology 201613

(2016)



@

2.4
T¢99
A 24 21 Tc99
A Te99 102 101Bgcm?
A Srk90 Cs137 key Tc99
1E+00 1E+00
A A
® °
(5]
__1E-01 A o) __1E-01
E A © oo E A
> ® A @ = 2
2 A ) 2 A
=) O o
mnb * 9 a4 mnb A g
= 1E-02 A o s = 1E-02 4
A
1E-03 1E-03
s PR e g P b P P e
,LQ\- 1‘0{5 193— - ,Lg\u ,.LQ’L ,.LQ’L 1’08- 1'04\,'5 ) B ,LQ‘\- ,LQ’L ,LQ'L
PRELH PREH
1 %Tc =

*1

2011 3 11



2.4

Tc99
A Se79 -129 Tc99
‘ Cs137
A Te99 Se79 [-129 Cs137
2
LE+03 ASe-79 ©Tc-99 MI-129
~ 1E+02
W ‘epg q . g
?ﬁ 1.E401 ® . & % 3 % Eggg gj
E 1.E+00 .l. AE % o
~ <
A . A <
5@ 1.E-01 S . o <
E 102 ¢ 3 Q g
' 0 28 0 © © 8
1.E-03 Do Adg * 0
1604 . . . . . . . . . . . .
MWW W Y W W W W W W W
§$; §§; iyk QSA ¢$§ ¢§} 4&; iﬁ} éﬁA iﬁk iy} ixh
DR S SO O S A S S
REXH
1 9Se 9Tc 129 Cs137 =
*1 2011 3 11

JAEAData/Code 201018

. *2 Komaet al., Nuclear Materials and Energy, 10¢&6 (2017).

Tc99

1
H-3
8

0.0001 |

106

108

@

SF90 Tc99

- Ni-63 =

Pu-238

2011/81

w11
2012/41

Cs137

2012781

w1z

2013/41

2013/81

201312/
2014741



2.4

Tc99
TcQ¢

> > >

Tc Vi
TcqOH)

1 RBiD' @
I3 R/BMSIV
i 3 RBID' @

2 1B

3 WB

PMB

PMB

PMB

I PMB

HTI/B

I HTIB
I 4 fi -

a
a 9Tc
E2zy SG |f oz

Tc99

L-1RB-4
L-3RB-8
L-3RB-7

LI-2TB8-2

LI-3WB8-1

LI-PMB2-1

LI-PMB2-2

LI-PMB2-3

L-PMB-4
LI-HTI9-1
L-HTI-11
L-RC-1

Tc99
60 90 %

Fe

B

-]
®
©
-]

0% 20% 40% 60% 80%

®Tc

G ®Tc

¢ w!5LhL{h¢ht9{Z noX cH
> ¢éRADIOISOTOPES, 40, 17 (1991).
Gt fdzii 2y Adzy Sy @ANPVWSRIY (ISR MBSREA0E R NE/Y PibeSskinpyicis, 320 A805E 20B)y (0K

o

7.4
0.4
1.2
1.8
0.76
3.0
0.02
0.90
0.67
0.19
1.23
16.3

Tc

*4

@

(/L)

omMmdpdodn L P



2.4
Ni-63
A Ni-63
Ni-63
2021
1F
Cs137
A
Ni-63
V2 3 PCV 2
\Y RW HTI/B
SARRY AREVA
V ALPS
Ni
Vv 83 100 %
20 19 Ni-63

SrFI0¢Y-90

20

13

KURION

<+ Ni
+— 1M
-
4— 0.2 M
. . D
Ni-resin <+ 3\

4 Co Sr Y

Sr-resin+ TRU-resin

<4+—10g/L
<

/

I 1
| < (@+10)

+— Y
<+ 1M

<+ 02M
<«

Ni-resin
<+ 3\

1 Ni-63

<“—3M

@



2.4

NI-63
A
) Co60/Ni-63 1
1
1E+04
—y
°
1E+03 2 p
E3
E
3] 1E+02 °
O
a
Py o
(o]
& 1E+01 2 PCV
]
1E+00 3 Pev L
o © °
o) e
1E-01
4.7
1E-02
1E-02 1E-01 1E+00 1E+01 1E+02 1E+03 1E+04
Ni-63 (Bg/cm3)*
1 Ni-63
* FRANDLI 2011 3 11

*1 z a

¢ 28 8 23 ,

Co60/Ni-63

(=4.7)!

Bdg

@




2.5
FRANDLI

A FRANDLI

2024 3 7
A 2022 2023 90 2541

1 2023 1

HERB—RTFHRBFABURENCHT ST —I%

Fukushima Daiichi Radwaste Analytical Data Library

(FRANDLI)

2022 2023

TAR—ILT A« I AR

DEENCESIRCLN, BRSARKSH (4. 3
D 5 EUT, CORME
REHR

PO - A
ST RIORAL 2 RHOEET, EAEHE
REMESHANCREL, COMMESBEL
SR,

1.
ETT, EERASSUEESTHFREREE OAL

R, EH, TE, @9E) TR AT, 7
3 ¢ 5y b EICRELTINE S, JAEAT

FURBE O~ 5% JAEA-Data-Code-2017-001.pdf) 1 &L 3
SWELET. FRADU(TS > KU)E, HF—F8F—FA— LT BIECED, HULY

ELTVE S,

4. SR SR

20 21 474

47 53 830

1 0 107

L 12 11 61

RN (MR OB AFAOERC T, 20155798 16 2 1 202

12 12 59

e 0 0 467

1,248 1,152 14,203

12024 3 7 .




2.5

SampleBase

>

SampleBase
Wiki
50

>

o0 + B

2 Browser b—7 SARE Px7FUZ- BREN Q777

ene M- < 0 RETEED B A ~ fokulsamplebase jaea go.jp/mediswikiindex ;70
. ~=Y WA mR /-AENR MR oM v
ax wn
AL uR=Y
REOEN
Brorean m"“
MadaWioe 2\ TO
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