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1. FLC®HIZ

BB RS H IR IR E (1F) FilE 2B E 2 7o mARF IR O RO 2R F
B N AR O @ AR B3~ 2 Bl A BG4 572012, 1IF 77 > FNICE
T OB OBATICET IEHRIEI AT O & &b, EREHREO Y — 2% — AT A 4§
LEZOND IF 77 v MBI TEEI OEREL B9 & L7oa B o il NS R EE
fEMT A FERE L T D, DI, B L RA OIS L7z iz, 1F FHOITicfRo#%
F i SIBE Rk R T- J18E8 (OECD/NEA) 7'u v =7 MR 272007 — X ~—
2ZENERLT D L & Hic, OECD/NEA =2 FDOEE Z{T-> T\ 5,
AAEFEOFETIT, BUEED SN TS 1F B E OBR TS SN D8k~ 2B o
TBHRICHEDSE 1F 77 & FRIZB T D OBATRIES FP oA #HET 5720, FOLE
1% O X0 AR SR OINER VI A1T 9 & &b, k29 FF THREN
BES R NREN T 7 MNEHEBITICET A F¥E, PR S044EE [ eT7 T
7T MY — AL — LFHME N R A SR OV 31 R TR E @ B — R
T IFREI T T v NEFEBATICET 2iA ] FEICBW TRE SN o EtE2 B E 2
T, AKRERCHERRE 2 65 & LT FEOBE 21T - 72, £/, EE LA OEL
B U= R % 1F FHEOM %S OECD/INEA 71 ¥ =7 M 572005 — % _—
AEAERR LTz, MZ T, JRFFIEHITA 1F SO 720072 - o &247 5 B TR
KLOBMEL TWD 1F FHEOSHTITR oGt (IF S irets) Tk bl 1F R
BEOo3HT. Bl N pRENARHT 2 S Hi L 72,

BAREIZIZ, LT 25 L7,

k={110}

(D1F 77 > MR TR 5 FEHEHE B

@ 1F 77 > s NI TITHR D BT

1F 77 FNOERBBATEI 2 8T 5720, KRB O FiESea 7 — Mg
DEHIZEBT DL ITROMNEEEHERT 5720 O FIEZEHT 5 & &b,
1F &R B2 W TR TFEZRGET 5720 O &2 FEi L1z, £io, 5% OBREATIZN
T T2 HEG RO T I L B 7 T DR 24T - T2,
@ HEKFEHIRNT

1F s n /oy —CESSERFHFT AL, 1F 77 MAICEB T 2D
PR EER A (2 B9 5 ABATE M OO THEUS L7 1f R & MRS SR 00 Rl X0 S e
BERBRATRE AT 5 & & blo, ABEIT 2MMED & 2B ONE . STt
ZIRE LT,
@ F—H _X— 2Bk

1F HHHTICER %D OECD/NEA 71y = 7 MR 5720 Bl S TR ATRE 72
EROBATEIION T, ROFROT — X X—2EER LT,

- O VQ@THEA LI-F#

“1F 77 > NNOTHEYK, BEENGRE, N E |, TS 200 L7285 R & O OECD/NEA

Tz hOFE%E, 1F 772 PRSI DO AT D AR G )
@ OECD/NEA 7'u Y=/ b OiEE K OBHIEROINE

1F it e OB NSO 7 e =27 b (ARC-F Yny =7 ) %ZiE
HL, 2AXBMELEZ (52412 H, Web &%) . ASAICHF L, AEEOFIT
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WCHERREROWNEEZTITH & L HIZ,ARC-F 7r2 o= & BENEV OECD/NEA
oY=y k1570 OMIRHEE KL OT 7 ) oiratsiost (PreADES) | O&&IZHE
L. &Y TGP O H 2 I LT,

(2)1F Mot (26R 5 Fe s B
O 1F 3B
1F FEOTREIE RO b 2 HiiE #2135 720 1F B oS 41772,
© BAE NI Eh T
1F FSIC BT DEE N O Eh PR E N ORI IR &2 HEE T 5 7o Ofifiir & F i
L7,



2. 1F 77 » FNEHERBATICMR 2 EhiH 3

2.1 1F FH TR S U AR O AL T RE ST ik D B 5%
2.1.1  KEEET D 3 7 ROCFIERE S BEE Ot

2.1.1.1 ##5

[-131 [T FH I DL 2 B b EERERED 1 D TH D, L, PN 8.021 H
EEWZS, BUETITHERATRE/R LUV ETRE L TW5, —J, 11129 13 R0
1ATX10THF L RV oo, BIETH il & RREFTET S, ZORWEM O, BE
FEW) DIERIL P 1T 5 2 2dE i EOEERLRE & S TR Y o8l b s STV 503,
W REIRE MR TS W TH D 2 &b, BUED 1F YK EHZ DWW T O3
o Tns(2.1-1] [2.1-2] [2.1-3], F7-f@ 5 Ry RIS iKizonT, 1-129 (X T
THAEL, RRHRD 1127 13 FEIC 103 THE L2 Z &b, 1F HYUKERO TIZoWn
T T DI REEZ L > TV EEZ BN TWAR2.1-4], o34 FoREHI 51k
FIEREIATRE RIS STy,

B2 oy S O D R RSP B NIR FE AT A iam - D 7o I, 3 U RO(LFEREIZ D
WTOIFMBETH D, Flo, FiFFoZEHE) - LT, 1131 £ 1129 1FFACTH D &
Bz oD D[2.1-5], 1129 OFE 2 o325 Z & CI-131 OFFEhEHET L2 LN T
X%, 22T, IFRBHZEEND 11129 125\, (L FREBEOSHIEDOHNL Z B L L
Tz 3hE L7,

2.1.1.2 SHTEOKET

VK 31 AEE E TOMFHIB W T, I vEROERMEFHFIEE LT, 1, 105 & HHE
I UHRAIE LA, AWIE I v FITERIEN S0, BUEE T 1F 53Kk hIC
BELTCWRNWESZZ b/, £Z T, KI, KlOs, CsH7l %\ CalBHAR 2 R L,
FERIC KD IREE L EZNE L, BRHEEZHR L, 20L& X, I UROILFHEIZEL ST
ICP-MS | X B3N R D = &2 1-61 M N IRIE LB A IREN R b 2 &
WHE STV eeo[2.1-7], EFE 3 SOk A 1 M HNOs IZ X 0 AR L7kt & | AR
FEIZER{EAI & LT NaClO Z s L b % 105~ & L7zik & ORI Ttz tbig L, B
TAE N OEE DfERRZ T -T2, TNODOFRERND, AR 3 U ROERBHER SN
B, TEJK DI R N S AR 3 7 FE 2RI LTz,

LR O B, FEFEEE (CERL 31 ) £ TLRRDIEA A AZHBkRE 2 R o fE
& 3M AT ¢ 2 7 B EARH AT (Anion-SR) Z AV 5723[2.1-8], ZhETHLTE
BRBETIX 2 < WHIRTONBEC SOV TR 21T - 72, BEEIZEICB VLT, 3 M
NaOH &E F T I oA i & 10s 1T S ThanE W o mE»nd 5[2.1-2],
77, PRk 31 EE E TOMFNIEWT, pH1~5 DT TEICH D 0.01 M K2S:205 %
W45 & 105 2 TIEIL I, Anion-SR ICKFE « B EN D Z LRI TV 5,
ZZ T, K 2.1-1 IR TLLF O #H AR C oL o briE 2 Et LT,

Q7 7 ) EHZHE T Anion-SR I T DA A& S, 105 b T (GEIC Cs) &
WHEELZ T, T 2N ESBEL 722, T 2RI L THIET 5,

QFEMERMIZB N T IO BT LTI ¢ L2k, #EHFD 105 KT 23

T I DA REIC LT Anion-SR (WS ST ER(EIC Con BB L 7%, T



LB 0 105 +I) Z [ L CHIET 5, O TRDET #&E2#£EL5I1< 2 & TIOs™

EEFEMNT D,
AEDAR ARAR
SHEZK(1-+10;-, Cs) BHAK(-+1057, Cs)
2.5 M NaOH 0.01 M HCI

i > BAR(0;5, Cs) 125,05 =107 = 1"
Y% (B#tK)—| Anion-SR _.r;éz —E%T (Cs)
1 MHNO; — [ ER) 3% (B%A)—| Anion-SR | —» ez
ICP-MS3IE 1 M HNO; — H@LHX(IHO{)
ICP-MS:IE

X 2.1-1 I U LFRESEE Y v —

2.1.1.3 {bZFIERRIC X 5 ICP-MS JE&E D% & 21k
¥ 2.2-1a)iZ KI, KIOs, CsH7I, %7/, Z# 512 NaClO %R0 L 7= KI-NaClO,
KIOs-NaClO, CsH7I-NaClO ™45 1~10 ppb &k OFBHEE Y HHER R4, X 2.2-2
DIZ 8 HAICHIE Lk Ba R, 2B, 2 2 Tld KIOs Ik TR & fERk L T4 308
DREZTEE LT,
20 , , ! 20

O KIO,~NaCIO a 9 O KIO,-NaCIO b)
[l KI-NaCIO . [ KI-NaCIO
15| © C,H-NaCIO 15 © C,HI-NaCIO
2 ® KIO, 2 ® KIO,
8 m K < . 3
¢ CHI
10 H 37 10 |-
gIITL( ?;H:E * CaH7I Ea
s ] é *
SN N
5 5 g
3
o
oL 8 oL®
0 2 4 6 8 10 12 0 2 4 6 8 10 12
BRE / ppb FERE / ppb

2.1-2 BURHISHEITE O
a) BUBHIELE CHIE, DRBHRELA O 8 A #ICHIE

FUBFREL A | {EU‘F_ Ltn’**%'%“( . KI & CsH7l 13 KIOs (2l TRE D & <. KIOs T
B AVERL L7235 A12IE, 10 ppb IR ORIEMERAF N 19 ppb & 16ppb &7 i
FKeHELTLES Z J: Doyinote, —J, NaClO Ziin+ 5 &, T3 10s Ik b
Z ETKIZKIOs & RIER CHIERE & 72 o72, £7-. CsHil @{E' JERE X NaClO O#fs
AN &0 KA T L. 10 ppb OEEHEORIERREEL 3 ppb & 72 -7,
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8 HZICH UIiE A HIE L& 2 A, KI & CsHal OREENREYS B LK T L, 10
ppb B DRIEMENENZFI 11 ppb & 4.8ppb 7257, ZDOZ b, 1 MHNOsIE
WHCORBEIZLVER LB ZOND, —F., KIOsEKES NaClO Z iR L Tk
& 103 12 L7z KI & CsHel O Tid, REHATRY B S IZIZFRRBEOREME 720 |
103 /X 1M HNOsHT%H 1ERRE TIEH E R LRV &R I,

Wiz, IR L LT 1000 ppm @ KI & CsH7l, KIOs DKFE % 2 A RE L=tk
IZ 1M HNOs TAR L CRlh 2 FRR U, JEY B IR L7 KIOs AR T &R A VER L
TEELZER L, TOME, KI & KIOs & A ST Lo, CsHil OEfFR
1£9.8%THV ., AWML I URITKEERPRE Cho TH RN L ThbhdZ &
Boyiole, TOZEND, 1FHYOKGEET ORI 3 U RITHFEIZEI D RbATnd
ETRIEND =D, SHTSN BRI LT,

2.1.1.4 WHVRULFTERE S BEE O RRES

I L 103 2N ENEET DHLOITIE, TAD Y FHTEBNTIET ©FAH) Anion-SR
WG - I S, 1I0s (XA SR WKERSH D, D2 L 2R T 5725, D10 ppb
I-,/2.5 M NaOH, @10 ppb I03~,/2.5 M NaOH., ®10 ppb I 10ppb 105~ 2.5 M
NaOH @ 3 FHOFENRIR Z AR L, @R AT o712, ZORE., T haliEgEss,
D76%. @0%., @75% & 7ev | ImOHNEUL S, 103 1XEULS 7202 & D3R S 4L
7=

Wiz, T & 103 O 57 % Anion-SR 27 « BT 57D, 105 2 T IZiELL, 7
ANTI & LT Anion-SR WA « BT 2 Z & & Lim, Euekfhe LTIE, PRk 30 £
OffFTE H £120.01 M HCL70.01 M KoS205 5o 28I L=, ZORMGETTI & 1035 A
W« [ ESNTND Z & ZHERT 572012, @10 ppb I~ 0.01 M HC1,70.01 M
K28205, 310 ppb I0s~,0.01 M HC170.01 M K2S205, ®10 ppb I~,10 ppb 105~/
0.01 M HCL70.01 M K2S205 ® 3 FiHOEHRR Z T L, Wik EZ1To72 & 2 A, £
N NENER@D100%, ©93%., ©100% L 720, 103~ & T DL FEETHIELZI U
FONWTNHEI S D Z E PR SN, T2 TS L= FiEEZ W T, 1F G50k
B I- & 105 2 45# L7=,

2.1.1.5 SRk #r

23 W T T —Z_XN—2A0n 5, WEICT-129 ¥ BH S TV HREZHE L., o
THARRFIWFER 5 (JAEA) R /R PRFEETNICIRE STV 2B 2 R LT
L Z %, SARRY S-5B HiH/k (H24-383, 1I-129 : (9.6+0.2) X102 Bg/ml) 7% 5 Z &
o 7z[2.1-9], 22T, ZoOHIZEEND 1129 2O\ T, AFHETHF LI-TIEZH
WTCOHT &S Lz, ZOREER, T, 103~ & IR FIRMELL F(<1.0X 102 Bg/ml) & 72
77, H24-383 (ZOW\W Tk, JEEMFN T 2013 4RI2 0N ol S =%, RE DS EHIMIZ
T2tz R AREIC L VRO I M BELEEEEZDRD, 2B, #ibd
% 812 FIZB VT, AFRELZEH L 1F Yo MEYKE 0 3 7 #5050 2 i L 7=,



2116 Fi®

KI, KIOs33 XU CsHrl 2> 5 FiH U 7 i OB ERIERE RN S | {LFIEREIZ L > T ICP-
MS DIKFENFER D Z EARENTZ, ZDZ ENSEMRERZITH 72912 NaClO 2 ¥
MU T E 10s I Z D2 BN H D Z L8Ny hotz, 1=, 105 ThHHE, 1M
HNOsRET TH->TH 1 WL TITEEZ(EN N2 & bR Sz,

KERZTE L THE 2 M ARICHE L72fERN S, KL & KIOs DREZE(IT/NS o
7eB3, CsH7L 1% 9.8% Lk > TE BT, AL I VROERIHRINT,

2.5 M NaOH &M FTI D&%, 0.01 M HClI & FTI & 105 Oifi /5 % Anion-SR
WA - ENT 2 FEEAREE L, 103 R, TREL 10 BEOMND T REZE
LIS ZETHRIEFETHY, ZOFEICLY, (BRKCEEND T £ 105 22 nTh
ERTDHILENTED,

NS

2.1.2 HEESITAHE LTz Cs LB DILT R
2.1.2.1 %5

1F SR I ST o 0 DO 3 U R 8 DR IF R E NS~ D
(A LT SIHMEFRIC L > TRR L EZ 2 bND, o, RAFEBEEEWIE L
BRI Z DAL FTREN AT HZ L B oD, BIIEDR RS EEEY ) SERIL 7=
a7 Y — FREIOGHTN G, FEEEFOL PR EHEET D7D, RO RE
LT R DAL RRIZO W T OM R A B L LEND 5,

F72 CsALEMORESER L OIS A2 22-11I2F &2, 2D X DT, stk
BT LICRB RS0, CsAbAMDMTE Liza 7 U — N EREDRE ThE-- 2 Z &
T, &L CsfbBW T LI S, T 52 R TE L Ends, LanL,
WRICEL TV RS THOAKREIC K VR T L2 L 8B OND7D, IRERMACHRE
f7e Ea2Z ST, BUOBECHE L7252 RO D LERH D, Fak 31 £ 1X Csl
ORI TINERBRE TV, FHZEENC SN TEE L=, AFEEE, CsOH & CsClizoW»
TRERORBR ATV, 8 2 B8R LT,

Flo, TR EOREEREHIR L, B2 RIERIZERIRET 5 Z & THE L TV ook
DALFIERE R IR D FEN LN TN D, R E LTO CsLIZKIZHETH DM, av 7
U — NEIALFWELE L LT GAIII RO RBICE LT 2 /e L B 5, BIRIRIEE
AW TREEGFEHIAE LTz Cs 0 T DAL FIREZ TR H7-D12, CsI ZMNEV L THiZE St
TebDrar s ) — BT ICAE B, ENEBM/KITIRTE Lo REOWEHZEENIZ O\ T
HELR LT,

RESIATIE DT

#2.2-1 1F FlGEHE TREDSSR L SN TWD Cs (LA DRI & b

Al (C) W (0)
CsCl 645 1300
Csl 621 1277
Cs20 490 —
CsOH 272.3 990
Cs2Mo0O4 939.85 —
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2.1.2.2 INEGRERTE

TR IE, TRk 31 AR IC/ERL L 721X 2.2-3 1R TRRABREEE A AV o, ERREE
W (BEEM) o, BRAVA, LX¥a L—F— EH. ANT T — RIS, B
R EEOREa br—F, FT v (2B, K 10ml) THRSHh TS,

2.1-3 AR EOER

MBGRBRICHB T DX v U7 —HAERIRDOANT 5 —CHNE L7-22K) D (500
ml/min) SCEXEIRE CTOLRFFRFFEI( FERDIT AL 31 EEORER LR UskE & Lz, AR
Tl #0.1g ® CsOH F 7213 CsCl iFE 250k & U TRIEE NICERE L, 200C,
300°C, 600°C, 700°C., 1,000°C TMEARBRZIT 7=, NMEFTIHOREIEEZREL, £
DZENLINEIC K AR EZRH L,

2.1.2.3 RiEaBRIE

BEERBRICHWAREBRIA L LT, Al OPC ~— % h{bA (W/C=0.75, E£E 3cmX
JEE 2em OFAE) Z2 -, INEGAER TR - B E O 5 AU T o R BEE P2
BRIRZFRE L, T00°C CEEX 2 To7oikbt 27 7 7kt Lz, —J. 0.1 g ® Csl
Z BEUFNT T00°CITINEL - % S8, BRUWF FiORBRIKREESE X %I Csl 215 S+
7o b D&k e Lz,

VERL L7275 v 7 3kl & skl 2 100 ml @ Digitube (2 AL, 50 ml OAAFAKIZIZIH
L7z, i2iEth. EHRIZ 100 pl OREKEZ I L TR IEH# O pH 2 —# (HORIBA #, =
237 bk pH A —% LAQUAtwin pH+33B)DHIEHICH F LT pH ZHE Lz, F7-.
pH HIE & FIRENCIRIE AR R L T 1% 7 v E=T7 ATHIR L, ICP-MS(X—%F 1
~—#l ELAN-DRC)T Cs & I OEEZHIE LT,



2.1.2.4  NEAGRERAS R

# 2.2-2 B XV 2.2-3 12 CsOH & CsCl & 1 BEEINEN L 7= mitk OFUE & & 2 D7)
OROI-EREEFE LD,

CsOH @ 200°C & 300°COMEGARR Cix, HEOHIENBAIS N, T, CsOH %
TREPE DR D TEW D, RBRPICELR T OK S ER DAL Ik EEZ NS,
Fo, WHARTH S 990°C LY HKW 600°CK° T00CTHZINEI 34.5% & 70.3% D3I
L. @A ETH D 1000C TIHITITEENEHERE LT,

#2.1-2 CsOH O 1 Wil NENFI#2 DO EH & & fiFE &

WABERT I /g JRIER% B B/ g Tk filg 7%
200°C 0.0998 0.1064 -0.0066 -6.6
300°C 0.1000 0.1112 -0.0112 -11.2
600°C 0.1007 0.0660 0.0347 34.5
700°C 0.0995 0.0296 0.0699 70.3
1000C 0.1005 0.0027 0.0978 97.3

# 2.1-3  CsCl O 1 WpEIINEARIER D H & & fH 5 &

CsClJABERTH CsClABEL F & b Elg | HRIEE%
200°C 0.0999 0.0998 0.0001 0.1
300C 0.1006 0.0992 0.0014 1.4
600°C 0.1003 0.0877 0.0126 12.6
700°C 0.1015 0.0669 0.0346 34.1
1000C 0.1010 -0.0004 0.1014 100.4

CsCl D5 & b S IXFNF 645°C L 1300°CTH H 2, flS L0 HIEV 600°ClTEBU
TEZ 12.6%DFFEFENRD 5L, 1000°C TiE 100%4HE% L7,

2.1.2.5 JR{EABAL S

2.2-4 127 7 2 7 i B BRELOIRIEK D pH ORI L 2777, 1218 % pH 1L
ML, 8% 7TH TR 125 L ZRUBRIRIZE—E L RoTe, 7707 B LS
HrakBh i pH OB LI B R ZITRD bz o7z,



13.00
[ |
12.50 m§ | = A
!.Q
Uy =
12.00
|
11.50
A
11.00
4 ¢ BL1 MBL2 ASamplel x Sample2
10.50
0 10 20 30 40 50

2.1-4 RIE/KD pH OERFHZA(L

2.1-5 BLOK 2.1-6 |ZIRTEAKD Cs IR & TIREOKRMZ b Z 7, Cs TR 7
HTPMIZEL TS EEBEXLND, TIREIXT H CRRERSTZHBRBDNALNTZ, Cs
IZOWTIE, 77 7R BHEBWTH R ENTZ OB H 722, TIZ7 7 v 7@ ks
IR E N2 o7, Cs L TEHIT, 30 HUBOT —ZIZoWnWTiFa v ¥ IENEZH
ND, UIEORERNS, RBIEREE LTI T HNESY THLEEZOLND, KRN,
#%ik3 5 8.1.2 FIZBWTC, a7 U — hEEGEORESMEZ 7 AL Lz,

155
135
115 ®
95
75 { L 4 {
[ J
55 L
[}
35 °

15 |@
@ Q’ @ ' ) ' ) @ @
0 10 20 30 40 50

wiEkRiE (H)

Csi2[E (ppb)

®BL1 @BL2 @Samplel o Sample2

2.1-5  Cs IR DOREMZAL



155
135
115
95
75
55
35

15

5 00— ® ® ° ® ®
0 10 20 30 40 50

RiEkeE (H)

[ (ppb)

®BL1 eBL2 @Samplel ® Sample2

4 2.1-6 T ¥REDRFHEZL
o Csl &7 U — MIAIHE SE LR THWZH T A% B 058 CREle e /%5 4
L., ZORHNZYF LT T ABENR a2 I LTVl 2R LT,

2.1.3  BREART bu A —Z O
2.1.3.1 %5

SET T I UT MERTIE, OB W TR Cs 2 ENRIR TR S AL, RS
DEWERN T vV ET DR E L THRET 2 2 b ESND, ZTDOHE. By
FUNZR D E N 908y K2 9T e 72 EAKI G L 70 %D, 908y X2 9T (X B#RD A% BT 2 TH
0. o> BERBUHAZHE D B ovHE - KR L7258, BRIIEZAT O WERH D, £Z T, Bk
HE ZFHT D120 BRRALY ba A —H B LT,

2.1.8.2 HEE

EEONMAAZIN 2.1-T IR, 2T LVAMIZORE-ERORENT, oI rFo
FIZKVBREEROBE TETEASIND, RHIFITIROERAKDOHIZHRE SN2 A7 11—
O GMEE L 7T AF v v FL—anbis, RENS ST BHjE, GM
BCTRIEFEEALZXNLX—2KI) L R{FBRL, TTRAF v IV FL—HITET RV
X—%ft5525, 7T7AF 7o FL—FTlE, BROZFALX IS LI ED UL
A&AET, HEFEHEE CHEE SNBSSV AN BT 74 FICAD, £/, GME
WA B END = RLXF—IT/NSWNA, BROBIBICE Y GMEHINIHAEL, BT T 7
APICAD, yBOBAIT, WTFRLHA LRV, —HORNH T 5720, R
EITH L Ty BOMBERETED,

RN, BRRITERE AT ML TH DT, ER G A OB S Sy - FER
THMEENRGD D08, RIEEIZITAY MRS ER I TR Y . H 60 UoEMER
Bt 27 MV EERS L TR, 2 E 1T 3 REMNRET 2N L THE~ D
B2 TRAETH D, HlziE, K v FLr—a b X2 iz 98 O45H T
X, OY OEEAE EET DDA ET S E T2 MU EEOBERS LN, A

10



BMAAY bm A5 TE, 0Sr & 0Y ZMHI LTRSS LASARETH ST, M
T AT E RS TR Tl 5.

PbsE ik
(125 P

Yo TINF ooy

R—Z/TFFAH

2.1-7 BREART b a A —F OB

2.1.83.2 Ny 7770 REFEBENEORE

FEOMRBBRAL LT, Ny 277700 FIIE LEMREE 2.1-4 17T, KBHEAN
7 ha A =20y 7 7T 7 R(35-3500 keVIZH 5 51513 0.018 (s Th 72, &
BHERESCHIE SN B/ D720, BMIZHERITZ TERWnD, kv FL—rar vy
2 7C 9T /HTIc BT B 8ET 7 > 7 30 18000 s JlE L7=WRFDd A1 7 o M KIE 144250
count. FHERIZ 8.0V THY ., KBHAXT ha RA—EZNEKRAw I 7T T RTHDHZ
EWRIMINZ D,

#2.1-4 RNy 7T RAIERR

GATE TRV X —Hi a5 T R R
(keV) (count) (s) (s1)

GATED 35~1750 927 52200 0.018

([RIREAR D) 35~3500 2516 52200 0.048

T RE R SBEEN D 137Cs, 204T1, 210Ph/210Bj, 90Sy/00Y OIEAERR 2 HIV N CEHEEHE A K
DIAEREH 215 1R T, MRKTRLF—RNEZNEN 624 | 764, 1162, 2280 keV O
ERERRIRIC R L CRIE—E ORI 23%) 2R LT Y | HGHEO = 3L — (K fitE
PDIZEAERNT EDnoT,
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7% 2.1-5  FHEGh=MERE R

IfE 7'm Ak U e PR TR | NI | Ry hEHEER HE- SRS
(counts) (s (s iy &SCo) (s (%)
137Cs 79327 600 132 0.048 132 23
204T1] 4335 5400 0.803 0.048 0.755 23
210Pph/210B3 161920 600 270 0.048 270 23
90Sy/90Y 90268 600 150 0.048 150 23
2.1.4 Eal:s)

1F JF AR BN OBERKIZATE Lz Cs R T EITHOWT, #h A CRlUSOE WA R LT
{EFRERIZBECE D ATREMEDR B D, ARIFEIZIWTIL, LFIBREDI 5202 Th 273K

(CsOH & CsCl) # AW THREHZFE L, TOME, WInbibak v HIEWE
JETORRENPER Sz, CsOH IZOW TS TH D 272.3C L b5 & 300°CLL L&
V) 600°CC 34.5%., 700°C T 70.3% DN BLHI S N 7=Dlzxf L, CsCl TIE@ATH D
645C L 0 KV 600°C T 12.6% DIEERENEM S 4v, fEE LY & 55CHEV 7T00°C Tl
34.1%FER L=, £/, VI 1000°C TIXIEIE 100%FEF LTz, KEEW TR MR

D, BREY b HaEm< R bR EER LIC WOl L, BAEITREED @S, s
L EWVIEEICBW TS 2T D720, Tﬁ%ﬁ{mﬁ@%%ﬂﬁﬁ L CHBET 25640033720
LW DL/ EFZ 2 BvD,

a7 V=M ELE CsR I ZRET 256, 7T AREOREHHNEY THDLZ &
MG INo T,

23 SR

[2.1-1] Shimada.A, et al., J. Radioanal. Nucl. Chem. 303(2), 1137-1140, (2015).

[2.1-2] Shimada A. et al, Nuclear Back-end and Transmutation Technology for Waste
Disposal, 311-317, (2015).

[2.1-3] Tanaka K. et al., J. Nucl. Sci. Technol., 51(7-8), 1032-1043, (2014).

[2.1-4] Hou X., et al., Environ Sci Technol., 47, 3091-3098, (2013).

[2.1-5] Ohno T., et al., Anal. Sci. 29, 271-274, (2013).

[2.1-6] TR, BREGEE T 3 O 3% 129 il HTiE ESREIE S~ U — X 32, (2004).

[2.1-7] G. Grindlay, J. Mora, M. D Loos-Vollebregt, F. Vanhaecke, Spectrochimica
Acta Part B, 86, (2013) 42-49.

[2.1-8] JEF BT 56 H 3, Ak 31 ﬁfﬁ%)‘] REL SRR REETEE (BT
fEEH— IR IFRET 77 o PNEEBATICEAT 29A) 2%, AR5
BHIEHEAE, (2020).

[2.1-9] K B OMLER K O FRREZX BT, 2018 45 11 A 28 B,%5 10 [BIBEHF < SR e 278/

%T%)E"J:Eu&
http://warp.ndl.go.jp/infondljp/pid/8842487/www.meti.go.jp/earthquake/nuclea
r/pdf/131128/131128_01ss.pdf
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2.2 EKFHFET

2.2.1 HWY

BEH IR REF I 2 EEREZ R T 5720, FF RSO NA o
BORNRESL BT 77 o7 v Mgt /e Ekkx RBRRA M TOILTE D . 2 LTIEE)IC
K0 tR2 ICESEROFEMOMRF Z1T 2 2 RDUTR D 22d D, ZDO X D RIEED 5 B
THFEROMEREICMNZ, BESCREZEN O U TVERD I EHEZEZ LN D,
JFHREIRZRN O >0 AOLFHEERCT = v U = L7 — VINO 3 UL # %5
& T& % THALES2/KICHE[2.2-1][2.2-2] % AT, B FERNI VRERPET T LD
{EFRZ L DORERD L D B ERE, EREFEMITZE AL 2L L Lin, AMEEIX
3 T A G & LTo BT 21TV IRREITOZF ORAEL A 2 T DOEVIT L DN
2% (CV) AEODIETFIFEEN~D FP ILERDEW 2 #HE LT,

2.2.2 KT

1 F it & L C OECD/NEA & &8 — i - IR EITFHIC BT 5~ F~— 27 5
1 F it & L C OECD/NEA & &8 — i - IR EITFIC T 5~ F~— 27 W5
(BSAF) FHE[IZIEW T, JAEA TiI 1 5405 3 544 %74 THALES2/KICHE %
W2 FP BATEEIMNT 21T - 7o, UiZFEitm DA N MmE0—>2E LT, I UFED
EFEOSEB OB ENEE TH D Z ENEMEIN TS, THALES2/KICHE Tix, T
WU =zy bz VNO I T ROCERIEEBE L TNDEN, Yoy N7z /VZHIAT S
FPOLFEBHEETHHZ b, FHEFRI E LTHOWON TWDRUREZEZ D,
B ULA GUHE, EVTT L, RHE BE KEORETFFERLGE RPV) N TOFRIG
% B T SIS AT AR RE A A A AT, £, WRE -3 7 ) — MRATER
(MCCI) 2B\ TEET DBLISROBINEIT- 72, L EOSEIZFEM: FP (L5
K ONFP LA BEMNTICHGTHZ &b, AEEITH R Z{T>7- THALES2 % H\\ 7=,

3 SHEDFAT CIE, FHY H OELTIERIC IS &, £72. RPV X CV OJE NI SN
o7 — 2 /BT 5 L9 I E % CEOIEF O 3 5% CV NRIESICESERE LT, =
NHITHERERE 2.3 IR T T —HRXR—2ANnLEMT 5L L HIT, HR=—X%2T —
ZIWEDKBIIMZ DXL T 4 — K _w 7 Lz, LFTIE 3 SR FSERIZ OV TR
T, IRBAREEOMNTHIPE & LTl 8 RO RBIEREEIFM 2GR 7 T L6 70 K
L Uiz, @EBHELUREIC OIS S ORI THID Z & TFP OBITEMI L b
R DN, FHERICET 5 A MNP SILITNLARTE Y+ nEZZ 6D Z Lk,
AMMCESITHZ L & LT,

(1) 3 B FHERE

3 FHEIC 1T 5 RPV £ R O a7 & X 2.2-1 DY 2.2-2 (2R,

3 FHECITHIERAEH A7 T AL 0iFIE L, JEFREEREA AR (RCIC) 12X 2mEIN
Thoiiz, ZOHHERICE Y ERMERERIZEST2BN, Ny T J—BEIFIHAETH
S22 RCIC IC L DG H T 5 Z LN TE T, A7 T L6 20 FEE#% RCIC 73
Bk L, Zo%EEFEOEKR (HPCD 2AABEE) L=, F72, RN S S/IC
~DAT LA LR L TWb, HPCLIFEERFIS B2 7 7 A0 5 #) 36 R4 1 FaEhfs Ik
LTWABHR, ZORICEREC X 5 HPCI O F##l# 237, £7-. RPV £/ HPCI
OBV ERENLVIET L TCWARIR S S Z Enn . Z ORI OEKE LN HPCI £
13



IEFFEICOWTII R EN SN DD, L LR Z OB OKMOET—2R"b5H 2 &
DD, RN E TR, JENEOFERT — 2B G577 MREZHHT D L5 ek
KFIa 77 A NWVERE LTS, HPCLIEIEL, E/#ZE (SIC) AT LA T4 b
JFLASDIEKR T A AN B D03, RPVIENREWTZOEFKTETHWRS/IC AT LA
TALUSDOYINRBRZEIT->TND, AT T LB 41N S SIC AT LA NS RTA4 7
=) (DIW) A7 LAz, K1 REOEEZIT> T\ D, A7 T LH%K 42 KEf
% AL A7 & (ADS) 2ME®) L RPV [EOWBIER TOILTZ, ZHUTHE DIW )
N ERT BN, R MNMEEEZITH) 2L TDIWENFE T LTWS, DIW JES O T %
BLIZDH RPV ~OHEKRZFIE L T D, ffT CTIEAR S 7REEZ BB T 5 X 9 )M
HEOBMBRZIE L., ZHIREERL S Z L TENBREEOHHRAZRL TN D, i~
DOIFEAKIZE Y A U EROKEN DIW [ E N % ER SE7-2 £ b FERY h &R A DIW
JENDORT &2 oT-, ZORIC ADSIZHWZ SRV BZ#ERF T < B8, ZTDHOE
WENORFEIZLY 17 E2ELTCHLEEZEZONTWD, £, Z0EVOHREL 3 A
13 HD 12 BetE (59 45 BE[E) IQIFBAL - B2 6TV a3, ZOMIERIIZ AR TH
5o ZOXIIZRPV D DIW ~OZ R F—DOBEBHIRI N DI 00 5T 2 DfH
WD/W DENNR EFLTWAZ D, ZOMBIC 1IRIESNDT & U5 ORI E
e bBEX Diml2.2-8]% A Z LN TE D, AN CTHRERZ LIRIESIAND U H YD
DOIFIE, FICKMRR A L, 2EE OV MEBEADNREE DIWEA S EF LTV
%o #950 BRI B 53 BRI £ € DIW JEN O EFBESLHIT/R>TWD, 2D
I O D BREILEARIR TH 0 BRI E U8 b B2 5 2 L3l Z oz
1Z%f L MELCOR %% LT\ % SNL Ti&, ZOHIMIZ~y 77 P OHR L B3l
%2 THEINIG IR S ADNERR S iz S RGE LTZEATIC L 0 DIW £ ) 268 2 B,
LTW5[2.2-4], A TH Z OREESEIZ, DIW E 7] vs IR IHFE O BIFR & HESE LR
BricBRH Uiz, 53 REIfTE T DIW [EA) R T — # BN TR DN A i, BP0
A IV T TR IIMTONTZE STV, HEBHOREEICEID, HDHOD 2 RO~
NRFDET R & E LA DJET D TIX @A R 5 Z LA ER ST, 3EIHDET
B LIBEDZFEINTINY ML DD TIERNWE DER N RSN, ZOERIFRETED
HLOTHY, KIFHTIZEBNTHRY ML ABIEIX 2B ETE L, ZHLIFRIE D/W
HORESCRBAFKETHR TE 20 2RAT, RBIZOENRD 2 HET 572912 DIW
Ny T~y RT7ZT VDA Ary REIRIZES L EINEE LT EE LT 217> 7=,
AT T LD 68 WEfEfE, JRFAFEEIC TREENE L%, DIWRAOENAE T LTV
B, THEERIZEVERD LBREA~DORE SANER SN Lz, U EEToHET
AT 2 Ikt L 7=,
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(2) fRMTIRR

1 SHEDINTTIE R T A4 7 = VINEREGF AN 4 08, £z, ARk L R PR & O
MIDZEM, T AL ED 6 KON 21T > TE 723, THALES2 Of#AT OFEMEE K
OLEREM U7 BEICHE D SR I A OO NT U A% BB L, 3 SO CTIE R
AT 2 NERT AL EZNUNOSEIE Uiz, £72, 3 5 THE U KEDO N 4 5
BICHA LT 2 & 2 EAERIEDN D 4 SHEICKIEN TN D X 9 282 B L OV 4 B A
BT DHEIRAY 2a—L&BINLTz, KEH CTHWZRY 2— 208K AEK 2.2-3, F
7o, R M ORI X OBEEAE 4 K 2.2-1 1877,

Operation Floor <
[
A g
II\ g
[ B
Reactor well 2
N ] R/B 4 .
__,}
Steam A
Dome ’I‘
Upper O L R/B 3 A
Plenum ([ ’I‘
Ei Operation Flogr
g 4
§ M R/B2
Core |2
- A
L[ t _Ath
lgqlower I 18 4
enum i | |
v L RB 1 Floor
ke
2l
Pedestal & A
- |
= b Unit 4 Reactor Building

X 2.2-3 RV =2—2155EIK
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# 221 FATICBT 28R Y 2 — L DK K OHER T

JRFAR T =L 854 306
F_L—var7a7y 1,616 2,586
4 [ 924 iL /57l
3 [ 1,093 1,094
2 % 883 1,835
1P 1,313 943
h—F 2= 1,110 2,163
(3) FEH%H)

(1) TRLESMEICHSE, THALES2/KICHE # W T A7 T A bERBERE £
TO 70 RO 24T o7, A7 7 AE O O S HEK Th H HPCI HK&EIZHD
W, JE Sz RPV JEN R OMF LKL Z B D FREFBLCE H 1Kk 7 0 7 7 A V& RE
L7z, X2.2.4 2 RPVIKNLZRT, ZOMNT7r—ATlL, BLZ HPCLIZLY 240
DRI TONTZHE 7 RPV £ M OYF DKL O FERMEOE B 2 FH LoD, 2O K7
A U x)VIENZEEOFHEMERE N> T,

WIZRIA T =V ET xy N VORI IZEE) & 2205 OFRIE L O A X 2.2-5 12T
7, THALES2 OfE5CTlE, 30 KeffHr £ TIEAOBHEN TE TRV, Z oM
RCIC IZ X 25 Lm AT TV 5, RCIC OERENC AV O NIRRTV = b7 =L
T—NVO BB ST S, 0, vy N VT )b B ORI BT
DM TEBICOW IR T ETHY ., TN RTIA VoV EN & EH S8 L HE
BHINTW5D, —J THALES2 TiX, 3 UHRIFMITET VOFEITITIE L DORY 2 —24
(V=R ﬂﬁ%ﬁ@éﬁé%ﬁﬂ%étb Vo Uz VT — L ESEIL T BRSO
BEERZHBET DL RARY a— 208X TE 2, Zok=H, RCIC #E1E#% o HPCI
OB RSIC AT VLAICLD T2y b2V T —ADIFL U IRAETEZTHAS D 30
REHE D KT A4 7 = VENZI D X Hii#E AT > T b,

HPCIE %D KT A4 7 = VENT =2 T LIRS 20BN ZOMITIF KRNI TR - TH
DIFDBEREA TN B XD, 40 FEEIFTIZ SIC A7 LA LONDIW A7 L A H3FEHE S
NTHDIZHEDPPDLT RIA T VOENN ER LTS, ZIUIIEERENE T 23 RPV
D ORAREGR TR L TWD LB 25, KRN T2 oMHIC TIP &8 OERIREIZE L

TWAEZENLTIPEZBE LU THELND RTA Uz L~OIRHEIBIEE > TV D, 42 K]
3T ADS OAEENZ L W RPV OWJERTHIL, ZHN RIA V2V DEN% ERSET
Wh, TOHRY MMEICLY RIA T = VENREDT D, KEFTIcBWThBBLZ
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DY —7 OFRLOBEFREOFHHENTE TS, LNALARLRY MIEDBEFELER
FTAT AR ORT =y b7 2 VENTIIE S TBLTESRLIBHIES TV D,

RPV J£ /3728 43 BEIFHT & 45 BEEFHE CThT M Th D08 EH L T2, RPV BIEIZHW
7= ADS [T HURE ) OFES T 45 FEMFHI T LI b0 EZ 26N TS, £,
ADS IZIFEE D SRV AW LI TV DB LSMNIBIREE A MEFF CE TP L= & & %
BN TWVARLIE Y BSPAUZ E b HEREINTWD, AT CHLZDREEEETHZ &
T, 45 BKEFHED CVIEN ERZHHR L TS, L LAaRSEUT -2 EDENICE
STV, Z ORI S OMRBHAKLBBEINTEY ZoHKEICEALTHE S
IR DRRIERMNT NV L B2 D, 45 B CV [EN B — 7 $hHE2 M2 XY CVIENDH
35, ADSIZHWZ SRV 3B LTV AIZH 30 53 RPV OJE NN EFH LTz
ZEnDH, RPV DL OREAELTND EBEXOND, ZThEMIT ERBLLNY R
BOEN LA OFIL, KORPV ) EH OS2 L T\a, <2 RERE LIS S DR
FHEARDERE L T D72, RPV OBEREFTNS R T A U 2 L ~OZKOIRMA R L N
TA T NVENE EREETOS, 50 RERIIN G ) ERABFECMIZ/2 0 54 Refil T
THWIEIZER L TV D, ZOROENBFENER THD Z ENDENUEFET 2 X 5 72lF
WRELTWDHEEZ LI, ZOHMIZ~y 7 F PR/ hOFEMIZ L0 BREAAE U
ENE LTz, FT2. 54 BRI OWIE CTld~y K7 7 P A A7y iz 5 EiE s A
WCELESNBELEZEIGEL, R ANANEC L Ui, IR Z REMT+25 2 & ©F
T EE DI AZRBE TN D, SBD 5 OREREKA 58 BRI TEIL L, 2l X
DRIA T2 VEHAD EFNET TN D, 60 Kl CHAKNER S D RE[T —2 T
IXZDOHBIET) EFH L THWDIZE b b3, BN CIEEKIZ L0 SFLomEINEL T T
ITBAMEANCH D, FEARBHDIZHEDPPDLT RIA T VOENR EF L THDEREO
—o L LT, ZOMMICERE L7240 RPV AMTICIRH L TnWbd 2 emEx oD, L
L7208 B ARBENT TlE & ORI O I DAKMIXI T K E TRIE L TEBY . FEb~y RO
HBIZIZE ST, K74 7 o VENBIREZ FBL L SOWElFE LOSEHNAE LTS L 5 7
BB EOBREMNT 2 I DIATHIVERD D, DT DOAREEDOFITHERIZEES L FP
ZEENATRE FAILE BB 21T 2 D BT WS, AT 7 — A Tl Elz~y K
TV OIRIERIZE D FP OBERNZEEIOMM L LT L b,
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(4) REEL TV Ao

(1) TR L7 FHERIZII BSAF S TAEN RSN TV SRS H 22 DIW £ /1/E
A2 BB 27 ODGEDEHENTWD, FICHMELRD O REE~DOIRRE T X A X
7 DRENEZZIVUTEENO FPBATEHICLEEL 525, 22Tk (1) IIRLEF
WA 77— 2 1 & LC, D/W OfERIOME A BICT 2 FERARET L., TiLbiE
WS RN FP BATEE OEWERET 52 Llc Lz,
O —=A2

r—Z 1 TIRIERF DOPEHICE > TORW I LD 45 BRI S hhE 5 K
BEEO T Z & TP LOBEICE D X 0 & CoffiraiTo 2L L Lz, £, &
BA~DOIFRE LT, ADS I X AHJEICHWZ SRV D 5 5 1 FRABIOIREEZ#ERF L Tz
EEZLNTND, Z0O 1 FRBRIEZHERE: L T 2720 DIW O ERKE Eidmiln iR
WANE U7 Al BEMEIC DWW T OB THhIL TV 5[2.2-5], 77— A2 TIXZDIREEEE L
T 21T 2 & & Ui, BARMIICIT 48 HE]C DIW 2 BEEE 1 BEA~DOIRIN S 2 B &
nse L,
Or—=3

53 KT O DIW JEFRANZHOWT, RPV NOKNEEL 705 Z & TREEAENTMZ D
. ZOTDIZDIW ESORANCED LT 2@E2.2-8]13H 5, ZORETHILL 53 KF
MAHED DIW O~ 7~y R7Z 2 POH ATy MEGERE L2 W T2 DR~ ORI
B, WROXA IV ITHREDLDZENRTREND, Lo TREOFHGERMENT & L TR
ENZED ST 21T 5 Z & & Uic, B3 [T T RPV WKL HE S 72 5 72 D121 45 K¢
M2 B BRRET DA & ORI NIZE N T RN E S ki Th o772 LT
ZOHEOFEAKEEZ 0 & L, £7o, 53 R T RPV KA IELS 705 K5, 42 el
P DAT O DB AKREIZOWTHEEMIT 217\, B L% DIW Ot ERE % Bl
THEI)RMAEDEERR LI, 7—A3 b7 —A 2 LEFRIC 48 FEFHTE T D/IW O £
KRG EBED D OIFIRAERE LT,

(5) REEHE T U A OE I ZEERATHRE F

O —=A2

=22 L LTRGE LIRS T U 41233 < DIW OJE 128 2K 2.2-6 1R 7,
RBFFKEZ D SE D 2 LT 48 BT 6 O DIW JEH O _EF-EeHNT /2 0 Bz
HEHE—27 H/hEL 720, DIW kv 7'~y R7 7 PRV hOIEMIZ L 5 IREROEE
FEFINEL IpoTWD, B3I D DIW by P~y RT7Z DAy hOEED
REIZL Y DIWJENNR TR L8, EO%OBH I+ EFZ2HFHRT HITIEE > T
20N, R — AT TEAS Y RIEHEIC X 2 ERA D OPEH ST & 72032 ORI 67
K Ch o7z, ZHUTHEIND T~y FEERZ LY $BWZ &3 DIW [EH 0 L5
EHBELTOWARWRERO—>EEZZ2 b5,
O —=%3

=22 L UTRGE LI E ST U 41233 < DIW OJE 1258 2K 2.2-7 IR T,
45 BRI 2 5 ORBEEKEE 0 & LT, 53 BEMfHI CEMETFICBITT D X HIcks
— 2 DN TIE RPV ~OFKEZHE L T\ 5, K7 — AT 57 B T~y R
RIS E 0 ERF LS RPV AMCHEH &S Z E TDW JEN B ER LD, EHLEE
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2. 60 BEEILAE CH OV ER LD, 2NN S ORBEADPER ESND Z L2k b
HE SNV TR A DMK T 5 2 & TERIDBAE L2 L2k b, DIWESIZ EF L,
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2.2.3 fEHTHE R

F—=Z 106 30 37 —R T OWTIENEMT OV TIRTEIZ TR L, 22Tl 3
DD — ADFHHER DOFE N L DEENBITHEEOENIC OV T ZIT ),

r—2A 1 Tlix. RPV KON CV ZEEn S EREN~D FP OBEINAELH5DIERT7 A4 7 =)L
JEDPZIE—E L 725 50 KL & 725, ZOWMTIEIRIA V=2 bD~Ny RTF Y
AV EPAEOT=DIEAFTH Z EICEVBRENELCTZ EREL TWD, T D7 DIEMNAR
WNFPIXRTA U /b EENDIRTIFD = VIR L, EO%RY—/V K77 7 ORI E
CTARV—=Yarou7, @R40, 3W~EBET L, AMEIFICESIET7rTICE
THIUHE, BL T LAOBER NE~DILEBEDREZRT, BT BIT DIE BT
A LR M VIZHT HEETRLTEY . ARERICH XS [2.2-6) 3@ L7- 1 F
SDAYT T LEOFEA X P ) 2REHZETEHED LIIMHIEERBE L Z LN TE
%

(] 2.2-8 K229 1Tk V L KNT VREDRFIFERNIMEZRT, BV U LKDET
UREDBEE2BEICEE L TVWDIENR LS BB ot —FH, AR D OIKHE
ThHhDVT 7 E—0 =z VOLEITR LD, ZHUIIEFICEROREBTOME LY 7
7 B =0 2 VOEENIEFIT NI NWTZHEZL DO FPIRAET L2 el A —r a7
o7 ZB U T FEBE~BEH L Tzt EEX NS, h—TF ATV y b7z /L3
b DT DMOREE & ik LTI OB X @m OB REASOIRRNA U2 & BEBRANIE
1 EFRREDIREIZER>TEY, FPORERLBBLZRBEDORE L R> TS, =
DIZD FE~DOBATE FTENOL O FAFRDONT AT 2O — A TIX 2 B, FRIZEES
13ET % AIREtERS R & Tz,

=2 20BNt Y LRI VEOWAELM 2.2-10 KD 2.2-11 1R T, 7—A
2 TIX 42 BRI CORY MERZ DIW [EAN EFH L v 7T~y K7 70 U bEEA~DOIRN,
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WAL T, 48 FE D DIW BB D OIRMENAE T D & b —TF ZRE RO 2 BEDO RE B3 HY
MFT 2R EBEHOH 25 1 BETITIREIC LV RIZIEE LWt o r AR ONE 7 RN FRlE
THO—HILEBNEAT 5, BEOIIE =7 2K, 1~3 £ TIIBB L ZREED
WAERELIRoTz, 63 HFEFHETHILERENEML TV D, iU 62 FfHdH7- v T RPV
PIF DRI IZ 7% > CTOTEBREERS T~y RICBEN L7ZBRICE UTEEN ER O LB 2
by ZODFr—ATIEIANL—3 g 0707 ORBRERKOICERTTE o7,

r—A3DEBANEY Y LRI UEOWERLK 2.2-12 KT 2.2-18 ITRT, 7—R
2 LIAEE 42 FE DRV M2 XD by TNy R7 T U0 OFH, 48 R D/W Ei@Hh
MNHDOIREIZ LD FPILEDETN O DN A D, 7F—A 2 LB DOIFERBEEEOBAT
HEETHDH, r—A2TIE by T~y RTZT U H A7y oS % DIW Ei@iE 0w
ALY RESRELTWDHZ L, ¥—R 3DORBEARENZNZ LD, ¥—Z 3 Tl
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— A R—=ZDNMEITHT- 0 . SEEIXT T MRESIERSTRICOVWTHROF— T — R
L,

Flo, BHRY AT —HRX=A0D, YU T IVORBNLEPIE T, o7 — 2 P3G %
NHEREH L, SFEROT > T NT —Z X—=Z2%Ek L, 1F FHOHITIiR 5
OECD/NEA v ¥ =7 hTh D ARC-F EE MR L7,
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2B R
[2.3-1] HAES1 BHEX-2 X% b L— 3 0D DR IR NIRE T 7 & AL
— MEEVEE O FHRRILIZ DV T,2019 45 5 A 30 H
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensui
taisakuteam/2019/05/3-3-3.pdf

[2.3-2] BT 1 SHER TR A SN IR T 7 & 21— MEFIZEE T 2 3B oS+
S HTIZDVNT,2020 45 10 H 26 H
https://www.tepco.co.jp/decommission/information/newsrelease/reference/pdf/20
20/2h/rf_20201026_2.pdf

[2.3-3] HET):1~3 SHIS AR IR A B E T o 7V O 4 BTG L2020 4F 11 H 26
H
https!//www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensuit
aisakuteam/2020/11/3-3-4.pdf

[2.3-4] 1 58 RCW #R KR 7)1 72 BULFRART AL, 2020 4F 12 A 24 H
https://[www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensui
taisakuteam/2020/12/3-3-4.pdf

[2.3-5] HATEE /111 54 PCV WEFHE IS ) D T 7 & A b— MEE/EEIZHOVWT,2019 4
10 H 31 H

https!//www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensui
taisakuteam/2019/10/3-3-2.pdf

[2.3-6] HIE 1 SHEE TR g B3 ORUIERIZ OV T,2019 45 11 A 28 H
https://www.nsr.go.jp/data/000300424.pdf

[2.3-7] HEE )2 SHEIR TSP AN A 2 R A 25 E L2 B 3 2 3B O AN 3 AT i D
202041 H 20 H
https://www.tepco.co.jp/decommission/information/newsrelease/reference/pdf/20
20/1h/rf_20200120_2.pdf

[2.3-8] HETI: 2 5% PCV N & OFBRAVELY H L O YEfFIRI X-6 ~ 1 NHEFEY)
FRAE DARER, 2020 /£ 11 H 26 H,
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensui
taisakuteam/2020/11/3-3-3.pdf

[2.3-9] H AR FIFFER R 222 9E o Z — JAEA ([28B1) 5B O FHEiz o
T,2020 43 A 27 H
https://www.nsr.go.jp/data/000306624.pdf

[2.3-10] A AJE-FOWFZEB st Lttt 2 —1, 25K E N Lo v 7 ko
AR VTSR GE#) 1220 T,2020 45 3 A 27 H
https://www.nsr.go.jp/data/000306610.pdf

[2.3-11] R AJFE-FHWFZEB R B 22 AT 78 o & — JAEA (23815 2B i > ¢,

2020 4 10 H 16 H
https://www.nsr.go.jp/data/000331516.pdf
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[2.3-12] H AR 1 JIHFZEBH AR 22 2 9E & o % — JAEA [Z81F 5B Aric >\,
2020411 A 12 H
https://www.nsr.go.jp/data/000334166.pdf

[2.3-13] 1/2 "5 SGTS B E LT M) 72 Bl A o F2hiil > T,2020 42 3 A 16 H
https://www.nsr.go.jp/data/000305423.pdf

[2.3-14] 1/2 5% SGTS Bl LI T 72 B GaRA 0 SE4Mti 125V T,2020 42 3 H 27 H
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osens
uitaisakuteam/2020/03/3-1-4.pdf

[2.3-15] 1/2 58 SGTS Bl (T 11T 7= Bl A 0 SEREIRBLIC SV T 2020 4 4 7 30 H
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensu
itaisakuteam/2020/04/3-1-2.pdf

[2.3-16] 1/2 5% SGTS BLEHE AT 7o BLG IR AL O FEMIIRDLIC DT 2020 42 6 H 15 H
https://www.nsr.go.jp/data/000314045.pdf

[2.3-17] 1/2 5H% SGTS BLEREIZ T 724 % OFRA S #HIOWT 2020427 A 20 H
https://www.nsr.go.jp/data/000319212.pdf

[2.3-18] 1/2 5% SGTS Bl = 1A 7= FRARE RIC-HOV T 2020 4210 7 29 H
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osens
uitaisakuteam/2020/10/3-1-4.pdf
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@%EuHEH
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- 23 web
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BEWMONELZITH L L HIZ, ARC-F 7ry =7 b EBEAEN OECD/NEA OEEE 7 1 v
=7 b [F7 U OWRHEEKROT 7V iritE O (PreADES) | & IHIE L. Rk
77U OB - BT« SHTIZOWTOFGMICSINT 5 & & biT, Kt o 7 ok
DIFHMEINEE LT,
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% 4 [0 ARC-F &8 1CBIF 52 MENE (1/2)

- The 4th Meeting of the PRG of
@ the OECD/NEA ARC-F Project,
= Dec 14-16, 2020

Status of Task 2a

Compilation and management of data and information

Tomoyuki Sugiyama
Nuclear Safety Research Center
Japan Atomic Energy Agency

This work is funded by the Nuclear Regulation Authority, Japan.

@ Data collection (1)

» Database of information sources

- Websites of TEPCO, METI, NRA, IRID and JAEA are the main
sources of sample information.

- Recently, the Office for Accident Measures of the Fukushima-Daiichi
NPS (so-called “1F-office”) of NRA has provided much information on
their investigation of unsolved questions.

- Data categories were extended to cover plant-wise information as

well as sample information.

. water samples

- solid samples

. dose rates

: elements and radionuclides other than Cs
. transportation of samples

. containment vessels and reactor buildings
. plant status*

. contamination map

TOTMMoOO o>

* effective information to estimate plant status at the accident
e.g. “Reactor Cooling Water Temporary Suspension Test & PCV top head
investigation at Unit 1” presented in the last Information Session.
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@ Data collection (2)

» Database of samples from units 1 to 4

- Sample information was collected with the following records.
« Sampling location and date
Sample ID, form, quantity (weight, volume, etc.)
URLSs to the original information sources
Backup URLs to the Fukushima Nuclear Accident Archive managed by JAEA
Detected nuclides

- Number of new information releases is limited this year.

- Recently added information:
« Nuclide analysis results of contaminated water from the units 1&2 exhaust stack
drain sump pit (NRA, JAEA, TEPCO)
« Remote smear sampling at the inner surface of the unit 1 vent line at the base of
unit 1&2 exhaust stack (TEPCQ)
« Nuclide analysis results of concrete rubbles of the unit 3 R/B, especially focusing
on rubbles from the inner wall of the operating floor (NRA, JAEA, TEPCO)

@ Database building

» Transition of the database platform to Adobe FileMaker is being
conducted.

» Forms of database provision to members are, for a while, stand
alone files of Excel and FileMaker.

» Web access to the database will be established, but location (whose
server?), policy and cost for long-term maintenance, etc. must be
discussed with NEA, TEPCO and other stakeholders.

» Building links to other databases takes time.
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% 4 5] ARC-F £/81CBIT 2 HENE (2/2)
The 4th Meeting of the PRG of

@) the OECD/NEA ARC-F Project,
Dec 14-16, 2020

Status of Task 2b

Radionuclide analyses of on-site samples

Yoshihisa lida

Nuclear Safety Research Center
Japan Atomic Energy Agency

This work is funded by the Nuclear Regulation Authority (NRA), Japan
for supporting the activities of the NRA associated with
“The Committee of Accident Analysis of Fukushima Daiichi Nuclear Power Station”.

(@ Introduction 1

» Radionuclide analyses of on-site samples taken from the Fukushima Daiichi
NPS (1F) are useful and effective to discuss the distribution, release path and
chemical speciation of FPs. Obtained data and information assist the
improvement and validation of modeling in severe accident analysis codes.

» The Nuclear Regulation Authority of Japan (NRA) has initiated its own activities
to investigate the accident at 1F from a reactor safety point of view.

» Taking samples from potentially important locations and analyzing the samples
are part of the scope of the NRA activity, and the analyses have been made at
the hot laboratories of JAEA.

» The results of the analyses are to be shared by the project partners and stored
in the database constructed in task 2 after becoming publicly available.

From a viewpoint of FP transport and distribution, radionuclide analyses are
being carried out for various types of samples (contaminated water, concrete
rubble, etc ) taken from various locations of 1F.
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@ Key radionuclides

» Relatively highly volatile FPs (Cs-134, Cs-137, 1-129, M0-99(=>Tc-99))

v Cesium and iodine (mainly '3'l) are important FPs for the consequence
analysis of severe accidents.

v'The release of ¥ (half life: 8.0 days) which is important for health effects
assessment is possibly estimated from the analysis for relatively stable 2°|
(half life: 15.7M years).

v'The chemical form of Mo depends on the atmosphere inside the reactor
vessel; molybdenum is prone to be released and possibly form Cs,MoO, as
the major chemical form of Cs under the oxidized atmospheric conditions
with sufficient water vapor inside the reactor vessel.

Lower volatile FPs (Sr-90, Eu-152/154) and actinides (Th, U, Pu, Am)

v'These radionuclides were possibly released as aerosols generated in reactor
vessel and also by MCCI.

(@) On-site samples

Drain sump pit water and concrete rubble samples were collected.

Drain sump pit water at the base of Concrete rubbles at Unit 3 turbine building

stack shared by Unit 1 and 2

Unit 3 R/B

Shared stack Broken wall

Unit1 Unit 2 T/B

Vent line
A I

|_r| Drain sump pit water

v It is presumed to be dew condensation
water and rainwater in the stack
accumulated in the drain; sampled in
Sep 2016.

v' Sample ID: U12SDW

v These are presumed to be the wall of
Unit 3 reactor building broken by the
hydrogen explosion and fallen into the
turbine building; sampled in Feb 2020.

v' Sample IDs (4 samples):

U3TBC-A1, U3TBC-A2, U3TBC-A3, U3TBC-B2
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(@ Flowchart of analytical procedures (rubble samples) 4

| Rubble samples U3TBC-A! | U3TBC-A2 | U3TBC-A3 | U3TBC-B? |
Cutting : % -
______ [ —— _
Observation/ Blue Un- White

painted painted painted painted
220 ySv/h | 45 uSvih | 32 uSv/h | 34 uSv/h

56.0 g 58.5¢ 14749 4709

Elemental Analysis
(SEM / EPMA)
'
y-ray analysis
(Ge detector)

!
Immersion
Pure water
Leachate
(Soluble radiopuclides at the surface) Rubble
|
Radionuclide |
analysis I . . .
e _l_ _____ 1 Shown in this presentation

@ Flowchart of analytical procedures (water samples) )

o= === 1
‘ : Drain sump pit wateril/ Leachate of rubble ‘

——[mm= = —f-——-——=L-——1 -1 1

|
I Cs-removal Column Sgparation Chemical form
| (ammonium molybdate phosphate : AMP) (UTEVA resin)l (TRU resin) separation
| ) I (Anion-SR)
| y-ray analysis l i l l
I (Ge detector) a-ray analysis
1 1 (a-ray specttometer, I 10.-

| "3
I 1841370 152184F ICP-MSD concentrations
1 (5°Co, 125Sh) I l (ICP-MS)
I ’ U. Th I Pu. Am I

|
: 1 | 129
I Column Separation  Column Separation |
I (Srresin) (TEVA resin) I
. } l ;
1 B-ray analysis I
| (Liquid scintillation counter) I
! ! ! |

90, 99

:_ St Te | Shown in this presentation
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@ Analytical results 5

» Rubble samples
1. SEM/EPMA analysis for rubbles

= » Only Ca and Si (basic elements of concrete) were detected,;
radionuclides were not detected.

2. Qualitative y-ray analysis for rubbles
3. Qualitative y-ray analysis for the leachate of rubbles

» Drain water sample
4. Quantitative y-ray analysis for the drain water
5. Quantitative y-ray analysis for the Cs-removed drain water
6. Concentrations of °°Sr and °°Tc in drain water (by LSC)

7. Concentrations of Th and U (by ICP-MS)
» Below the detection limit (4.7 ppb)

These results will be shown in the next slides.

(@) 2. Qualitative y-ray analysis for rubbles 7

» Rubble samples were analyzed without crushing.
» y-ray measurement time: 72,000 sec

U3TBC-B2
1. 0E+07
226Rg"%C 137Cs

1. 0E+06 / A\ 1#Cs 137Cs sum-peak

1. OE+05 134Cs HCs
-§ 1. 0E+04 124Cs sum-peak
S 1.0E+03

40K'

1. 0E+02 L

1. 0E+01

1. 0E+00

0 500 1000 1500 2000

Energy (keV) *: 226Ra and 40K are background.

> Peaks of 134Cs, 3'Cs and ¢°Co were detected.
» Similar peaks were obtained for the other rubble samples.
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(@ 3. Qualitative y-ray analysis for the leachate of rubbles 8

» The leachate obtained by immersing U3TBC-B2 (47.0 g) in pure water
(91.4 g) for 7 days.

» y-ray measurement time: about 260,000 sec U3TBC-B?
1. 0E+06 o e
1. 0E+05 134Cs

134Cs sum-peak

1. 0E+04 134Cg 134Cs
.En 134Csg
S 1.0E+03
(-]
1. 0E+02
1. OE+01
1. OE+00
0 500 1000 1500 2000

Energy (keV)

i

» Peaks of 134Cs, 13/Cs and %9Co were detected (same as rubble samples).

(@) 4. Quantitative y-ray analysis for the drain water 9

» y-ray measurement time: about 260,000 sec

1. OE+06

226 134
1. 0E405 Ra Cs Peaks of 13¢Cs and '3’Cs were detected

L 1 0E+04 ‘ l
g ﬁz\ v 134Cs concentration: 2.4 x 10° Bq cm™
1. 0E+01

oo (5.1x104Bgcm=;8.0 x 10-2mol cm=3)™
0 100 200 ) 300 400 500
R e e v' 137Cs concentration: 4.8 x 10* Bq cm
134CS — 134(:5
I 0E105 4 3. -10 -3y
R RN RE7ON l (5.9x10*Bgcm=; 1.4 x 10-"mol cm=)
5 1.0E+03
1 0E+02 *1 : Decay-corrected to the time of the accident
1. OE+01
1. OE+00
500 600 700 800 800 1000

Energy (keV)
1. 0E+06
1. 0E+05

12 Initial inventory for unit 1 estimated by ORIGEN22
%Cs €S 13405 sum-peak
g OO /\ . v' 134Cs: ( 30 mol core™) 2
S 1.0E+03 40
K v 137Cs: ( 460 mol core) 2

S
1. 0E+02
1. 0E+01
1. OE+00

1000 1200 1400 1600 1800 2000 *2 . JAEA-Data-Code-2012-018

Energy (keV)
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(@ 5. Quantitative y-ray analysis for the Cs-removed drain water 10

» y-ray measurement time: about 1,200,000 sec

1. OE+05 - -
234Th 226Rg pair anmh:ﬁnon‘ 208T]
1. OE+04 E Cs
1. 0E+03
5
o
< 1.0E+02
1. OE+01
1. OE+00

0 500 1000 1500 2000
Energy (keV)

Peaks of 125Sh were detected.
v 125§b concentration : 14 Bqcm=2 ( 1.5x 102Bgcm3; 3.3 x 10" mol cm-3) 1
v Mole ratio in drain water™ : 1258b / 13/Cs = 2.4 x 10+

(mole ratio in initial inventory for unit 1: 25Sb / 137Cs = 4.9 x 103) 2

*1 . Decay-corrected to the time of the accident
*2 : Estimated by ORIGEN2 (JAEA-Data-Code-2012-018)

(@ 6. Concentrations of 2°Sr and 2°Tc in drain water (by LSC) 11

90
80 90
i Sr
60
T 50
Q
3 40
30
20
10
0

u

0 500 1500 2000 0 20 40 60 80 100

1000
Energy / keV Energy / keV

—~brank (1M HNQ3) —drain water —blank —drain water

v' The concentration of ®*Tc could not

¥ Recovery rate of Sr 1 92+8 % be determined (little difference

v 908t concentration : 47 Bg cm™ between drain water and blank).
(51 BC] cm3 )*1 w *1: Decay-corrected to the time of the collection (Sep 2017(737)775
(59 Bq cm3:1.3%x10"3 mol cm-3 ) 2 *2: Decay-corrected to the time of the accident i

i *3: Estimated by ORIGEN2 (JAEA-Data-Code-2012-018) i

v" Mole ratio in drain water?: 99Sr / 137Cs = 9.5 x 10
(Mole ratio in initial inventory for unit 1: 90Sr / 1%7Cs = 7.1 x 10-") 3
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(@ Summary 12

» Rubble samples
1. SEM/EPMA:Only Ca and Si were detected; radionuclides were not detected.
2. y-ray analysis (qualitative): Peaks of 1*4Cs, 13’Cs and °Co were detected.
3. y-ray analysis for leachate (qualitative): Same as above.

» Drain water sample
4. y-ray analysis :134Cs (2.4 x 103 Bg cm3),’3’Cs( 4.8 x 104 Bq cm™3)
5. y-ray analysis for the Cs removed drain water: 125Sb (14 Bq cm3)

6. Concentrations of ®°Sr and °°Tc : ®°Sr (47 Bq cm=), ®Tc (< D.L.)
7. Concentrations of Thand U : Th, U < 4.7 ppb

v' Mole ratios in drain water’!  137Cs : 134Cs : 125Gb : 0G5r = 1.0 : 5.9x10-2: 2.4x104: 9.5x104
(Initial inventory for unit 12 137Cs : 134Cs : 1258b : ®0Sr = 1.0 : 6.5x102: 4.9x103 : 7.1x101)

*1: Decay-corrected to the time of the accident

. *2: Estimated by ORIGEN2
> Future work y

-Rubble samples: Analysis for Cs removed leachate.
-Drain water sample: Concentration measurements for 122, Pu and Am.
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3. 1F FHHriReta o6k 5 FE B
3.1 1F it
KO TIE, 2227 U — NEEEB RO R Lo TR BI OS5 %28 U T 3 BiEDJF
TR ST BURTEE R O 1 S OISR~ MR X & > 7 1ZHiEA
U 7 G DR SAL I OHEE A A 72 B a2 S35 2 L2 B E LT, KEE
W ERH LUT- 3 BRI R OBESMA R OBENTR S L ITBENMI S HEE SN D a7 Y
— NGRS L O 1/2 SR HIHERE O R LB o FRERBI TG YR 2 E LT,
1. LFIZ&E R LT, Cs134, Cs-137, Sr-90. Tc(Mo)-99, I-129 K (N a K%fE (Th, U,
Pu. Am) % E7R0Hxiggmm e L,
Cs DALFRITIR FIF AN OFFAKUIRSF LD (R FIFAZRNITKZER D431
B DAL F RS T CHEEAER L-5E . Mo 28RER Bk S hed< 72
D . CsaMoOu4 7’ Cs DEERALF I A D [EER B D)
MCCIIZ & 0 H - BHERYEO K EME (St X o BfE) =7 m Yy e LTHRIMS
NHRREMENR & 5,
[-129 (BY¥WH) O RME~OWHEEE (BAEEY7 0 Owgs) 285 &,
RN F RS 7 1131 (FERY) ot &2 EEE M T & 2 rlREMENR B 5,

3.1.1 3 HFHF—vUEENa Y Y — N EESCE T

IKFEIBRIC LD 35X —E UV REBNICRILIZE B X HLD 3 R TIFdE R DR
MR OBENER S L < ITBERNMI S HEE SN D 4 FHO 2> 7 Y — N EHGRE 2 3 il —
EUERNTERRL, RS L Cotr2 £ Lz, =227 U — b LGE
(USTBC-A1~A3 X' B2) O4MEl, #pf, HEEZK 3.1- 1IT/RT, 0 LB CIriRkk
DHERTE, 3 SR TFEREOBEIMU L OBENER L IXBENMI & HEE S iz, &R0
ST 7 m—%[X 3.1-2, X38.1-31Z"7, 4O 7 Y — b EEGEHZ OV T Ge -3
KR a2 W o ~ IR T, TN — I OFEHZ DWW CGERRE 1 BT
(SEM) ZHWi-HmBEROTHESH (EPMA) 2% L7, £72. oz oW
CRBHE M OO AR MR D AFIE & W9 5 7o O I LGB O IR IERBR 21TV, IRIEIRD N
>~ BRI T A SR LT,

SEM #2286 L O v~ RO 2 72012 U 2 — &% — % HW C RSV 2 Yl
L7z, X8.1-4, [X 3.1-5 1 XEIWrit: O MO SMEL % 7k, BIWTIREIZ B33 > — 8 23 I HfE L C
B, BEIHLL WD EEZLNE, K 3.1-6 225X 3.1-10 137 > ~ BAEFEHT OFE
Rard, EEBPROEET o ~BEREGITICHE L2, F72, USTBC-A1 2>\ TiE, &
HESE I & EE LIS ORI CRUB A YIRHER I L TR Y . li#E OFUEHZ DWW T & FEHE L
7o K316 715K 3.1-10 LV, WTFNOREHZB W T, FEAMEIL, Cs 134, Cs-
137 T, — OB T Co-60 2Bl I 417z, 7035, K40, Ra-226 I3 RARHKLEEZZ B
7o IX18.1-11 1, FEEEE (USTBC-B2) # 1 MRIRIER ORIEIRD A >~ BAEHE o #HT
fER AT, EVER B X LD ks 5 & [FIEE T Cs-134, Cs-137, Co-60 @152 S
i, [X8.1-12 1% USTBC-A2 @ SEM #l£25 L OnH o OfE R 2 ~7, X 3.1-13 1%
U3TBC-A1l, A3 OBIEFEIR O SEM #1238 L OLHE 2 ~T, WThOfRRIZBWNTH
a7 Y — MROBRIEDOR EHER S D LR OB DB S, R HSRO SR IR
R oT,
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3.1.2 1 5HEON2 BREILH R & » 7 5 KL ot TOKEEH AT

B 8.1-1 12~ d 172 S HEER R O R Lo P 7K (2016 9 HICERIL7ZH O b
30ml #53H0) B XL Cs ZFRE L7ilBHIR LT Ge 8RR R A W2 0 v~ Skl
IR ER L7z, FL o 7KCRILER) OEEST SR %ZX 3.1-14, Cs BREIRO &M
IHTRER A X 3.1-15, Cs BRERDEEDHTHERZX 3.1-16 |- T, Rl 77KCERA
) OHTTIEL, Cs134, Cs 137 BBIE S N7=DIZXF LT, Cs FREWED 7347 Tl Sb-
125, Co-60 A HfERd S 7=,

#4y3H(HORIBA # AQUA twin <Salt-22>)Z W\ =HIE L V. RL ot Ko
JE1X0.01% CTh o,

Sr-90 (Z2oW T, Sr LY E#HWTCs ZBRELTZ RL 7K Sr 578 - ks
L, Sr-90 & Y-90 DI AL L=k, Wik v FL—ra sy 22X 0 flE
L7z, BERRAZMX 3.1-1T 2R T, 2 DO0TKICH L CHIEEZEm L, 77 7 HlEL
B L T RIS W TH I T I D A2 7R L7z,

Tc-99 12O\ TlX, TEVA LY U EZHWTCs ZfrELIZ RL o7 KknG Te &4y
Bt - BRI, A v TF L —va v v X TTHIE L, TOREEZK 3.1-18 12737,
Mo [FfZARIZOWTIE RL UK EOT 7 7B 2R L, TEVA LY Z T Mo %
OyBfE - RERLL . T EINCGREVE BT CRMIR LA JIE LT, 1129 122\ CiE 2 FECHA
B UTWHIREEREC LD T 105 22 EnE& LT, U L ThizoW\WTix, FLrv
Kk L DOHIZA NS 7 AT ONC 7 7 o 7 3k 28l L, UTEVA LY
»ZMWT Th & U 2508 - K - AR, FESE T T A~EHESHTE (ICP-MS) T
HE L7, Am & PulZ oW TlE, RLUUKEBI RO DOHIZ A RA 7 % N T= 3k % 3
L, TRULVY UV ZHWTAmM & Puz /i - FERIL72%, #7773 a2 Sm &7y
{bkFEfE (HF) Z#ML T SmFs &b, PTFE A7 L7 4 ¥ EIZHEL, o
AT b A= 2D HIE LT,

1/2 FHRILMPERE O B Lot o KRB OB Y OREEE 2 E L 7R RIZLA T D & B0
ThoT,
Cs-134 : 2.4X103 Bg/cm3 (5.1 X104 Bg/ cm3 %)
Cs-137 : 4.8X104 Bg/ cm3 (5.9X 104 Bg/ cm3 )
Sb-125 : 14 Bq/ml (1.5X102 Bq/ cm3 3%)
Sr-90 : 47 Bg/ml (59 Bg/ cm3 %)
I-129 : 1.4x10 1 Bg/ml (1.4x107 1 Bg/ cm3 )
(I" : 1.2x101 Bg/ cm3, 103~ : 1.6x102 Bg/ cm3)
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