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1F 77 v FNOBIEBITEI Z R T 5720, KOt FiEsve=a 7 U — ME
DRMENZBIT DEIELTR O AR EHENT D120 FEERFT oL L b
2. FFEZBREET D720 D53 & Fhi LTz,

1F FHERICE L TR LN TV DR RICE S ERFERr 2 Em L, 1F 77 |k
WIZH T DB ORERLHAMIZEET ARG RM D (1) THUG L7 & T
ROLBUZ L0 BEHTEWERBATRE 2 5115 & & b2, SRS 2 MiED &H 55
BHORLE, ST R RoTRE 28 E LT,

(1) KO (2) THAFLIEEHREONIF 77 & FNICB T DO REC DA ICEE S
L0RER (AF 777 & FNOIGGOK, BENE, P&, HESEZ 0 LoRR
KO OECD/NEA 7'vt =7 s DRERTE) 706, Hllpa TR AT RE e O AT 2458
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2. 1F 77 2 FNEELO 3T e OV 1% OFELA T AT 72 M %

2.1 I UEDOLFRE

211 HS

I-131 T D2 230l b b BB AAED 1 > Th b, LovL., R 8.021 H &
FN7od, BUETIHERATREZR LV E THOE L TWA, —J7, T-129 1328 1.57
X10THE & RV e e, BETH FHRE & FREMFET D, ZORVEEHIOZS, BEEYO
VBRIV IC BT DL R EOBEERA L SN TWD ., EHRREMEL . /2, L%
BIZEENZ DOV TR 2T R 2N, 7 L HBED 1F 5 OFEHric sV T
Brancunipne-1] [2-2] [2-8], F7o, R R CERR SN IZHKIZOWT, 1129 13 T
THAEL, RERHSRD 1127 1IZEI2 103 TIEEL T E WO &2 E1dd 0 | 1F HYKER
DITIZHONWTIRHT DL REE & > T2 B 2D 0(2-4], oA FOHLDIZH LT
FHE G, Lo U, B2 O BB B NIR L A0 23 im 5 71T,
A VRO FREICOWTOERBLETH D, £z, FHFFOFEE LTiE, 11131 &
129 (ZRICTH D LB X DN DHT=D[2-5], 1-129 OZEE % o5 Z & TI-131 O2FdEh %
WETHZENTED, 22T, IFRBHIE TS 11129 12>\ T, (L REEO ST
DOHESLZ BEYE U CikBr A i L7-,

2.1.2  BEE

AUFROERFEEE LT, T, 105 EAWEa UvREHE Lz, 28O TEHIVES
FE (AR 80 4EFE) £ TEFEETI2-6l, fad 4o At 2 F oK M+ ¢ = 7 Fl [
fHH A (Anion-SR) ZHWA (LD THY |

DAnion-SRIZ T DA EZWA S, 10 A I vREBEHESELZ LT, T &2h

LISt 2 53T %

@I0s Z#EL LTI & L. Anion-SR IZW % SETHKE I vHE L ST D,

QFMIEI vH#ESfE LTI & L, Anion-SR (W35 S THBER S 2> B AR T 5,
L) BEBOBRKRGEECH D, Ta—%X 2.1-11RT,

Rk 30 4EEDOFE RN S ARBED IS L TRE LEEINENME SN TE ST, WE L
7o T DR TE TORY, BIRGHEZEB W TP Re I 40 B C X 722 R mERY . CHal 134i#
FEMEDNE < B SNEE, L W o mRREN R STV,

T2 CAMEE (PR 31D 13, PRk 30 AR OB Z MR35 HIN T, ME&EE TR
FTFREOMR (K 2.1 1BV THRFTRT) IZOWTRAEEIT o 72,

+ Anion-SR O A X&' 7
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- 2 BYH £ TOBREERBR

I 7T ar~0 105 A I UFEDORAR
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FP. T OEHUGE LB - b Z2 B E LT Anion-SR DY A XX T LarT ¢
Va = T OREEIToTo, RIS, BIRBERBRIZI W T, T2 1-129 TIE# T 5 2 & Tk
RO Lic, 7o, AMEa vFELE LT CHl ofRb v IZilsomn
CHsCH2CHal % F\ N C o figakin & 520 L 7=,
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213 arFgqva=r7oflsi

Anion-SR O AZHAREITHK 40 mg TH D DIk L, 1F oMk oo 1-129 O X ng
F—=H—ThsEEESND[2-1], WEFE (CEAL 30 F5E) OFEENDH, WA Lz I-7

IRBECE TN ED 50> T 2728  Anion-SR O % 47 mm 225 25 mm 2
I L. AREREZ TTOR 28% £ THIL 5 Z & T OEftoWER 2Tz, £72. FhiC
R, 15 ml ZFEABAL L LWl &% 10 ml (IS U7z, A4FEE (CFk 314E) Ot
BRIT T4 25 mm @ Anion-SR Z AW THEE L 7=,

B2A A R E VD 08 CiE, BB ARG AT D RNCRBIEDEA A4 DREES
Hars4va= I NNETHD, Anion-SR OEFRWERIAEIZIX OH— Tl A ﬂ‘/ﬁc?ﬁ'@
HrBzDar T4 vamrERTEHINNTEY, WEkoar T 4 va=r7TiEFR
WORTFRIETaT 4 a=r T 2{ToTC0 i, LvL, A AU ZHltIgE D 7 2% v
723 U FEOAEERESEECB VT, NOs O A 4 2 2 #iikiE OH DA 4 2Z#iik
X0 Y 105 DIEEPIRNTH D & OHREND 5[2-7], Anion-SR X2 A A > ZHIK 2B
REREL TR ORI ~v—%2T 4 A7 RIZKIE LT2bOTHY , MHiEE L TiHfEA 4 KH
BIELFRIEETHD EBEZXONLTD, ThEzEHTLH I EE LT, £2. T OFEIUZ
HNOs ZHWTWA Z b b, ZOEEIXT ORNOSEEC SRS,

TR bk B (15 mD)

A =L HEE (15 ml, @IEET T 1 L)
AKiIZE D (15 ml)

1 M HNOs 2 L 58 (15 ml

KIZ L HEE - wmEE v %2 (15 ml)

1 M NaOH (2 X 5 zc#a50 OH {k (15 ml)

AKIZE DR (15 mix3 =)

NS o e

AlEl, ERRo 5. & 6.OFIEEZEAK L, FTienarT 4 va=r JIRIER LT,

T MAZL DB (10 m))

AR ) =LA (10 ml, @RS T 1 4MIELE)
Kiz L 2%H (10 mD

1 M HNOs (i k5% (10 m)

Kz L 2%H (10 mlx3 [[])

A A

IO DOMEIOREE. ST AT v 7N 2 27 v THIE S ., fEE SR X7~ £7-.
At 35 ml OIEERENMEIR S NT-Z & T, FERENEY . ERN HEERE S ER S
71.0

— 77, BIERIZOWTIE, AR OIS NOs O FIZ X A [RIUERO BN 2 #1755 L
7273, 44~T72% (6110, n=5) &EHE Y HWEIRIIE SN - T,



2.1.4 103 OEICIZET D RRRFE( L OMERE

WEAEFE Rk 30 4R ) DRIV T . pH1—6 D & % 105 1217128 T ST Anion-SR
WG SN D0, pH7T—13 TiE, wEit S 720729 Anion-SR (TS L7an B W ) R %
B, L L, 103 2 & eIAiIETTA 2 RN L CT2> 5 Anion-SR (Zi8IE T 5 £ TO R,
SOF Y, BICICHKLBEREFIZOWTIEBE Lo 7, Lo, BERHETTIRTI Bl &
o THBELTCLEI MMEMER S D, Fo, FEREOMHROREHL 2 Sl kv, 50k
FHEL D Anion-SR IR £ CICEARREMMAZEL Z L HEIND, TO L9 RGEIT, B
MSRMUEPRERICET D DB OMERNPMNE Th - 7o, WEEE (CFE 30 4£5) ORBRICZE
WTIE pH %2 1 Z L2 L S TR Z1T o 7223, A NEZE O & deft iz o 3 FiEE D
pH CiEikz R L, sUEHARFI R4 0 el & LC. Anion-SR @EIFFH (=Rt ief])
RS TRBREZITo72, 20 & X, Anion SR DV A AXLa T 4 v a=271%2.1.3
WORLIEZRETE LT, 2T 43 a =2 71%® Anion-SR 12 10 ml O E 2@k L7=
#%. 5ml DK% 6 [FlEiK LT L=, Anion-SRIZWHE L7~ 11k, 19.5ml @ 1 M %
W LTI Lz, £Dtk, 100 ul © NaClO Z Mz CI % 103 & L, ERIERH CTo 1
DLEEWZHRT D E & HICHEEREL LT 100 ul @ 2 ppm Cs IR b EM L 7=, HIEH Y
HIZ 10 fEMAIR L Conn . FBEME 77 A~E &0t (ICP-MS, /X—F >~ —f
ELAN-DRC) TCs & I 2#E& LT,

#* 2.1-1 105~ OEITIZPET 2 iR AL OB R O RUEHA R M

I (KIOs EZiF) 22 NaCl B K2S205 I & pH

100 ppb 0.1M 0.01M 1 (HC1 TRt
100 ppb 0.1M 0.01M 4~5 (fEFHHRY)

100 ppb 0.1M 0.01M 13 (NaOH Tl

Honi-a UROEILE LETTRFFORRZ X 2.1-2 1ZRT,

pH 1 & pH 4—5 O T, ABFARERZIZEER LS A 180 TH 80%LL Eo @
FIENGEONTZZ 0D, 103 DELIZETLSIN T ERholc B2 N5, IS
TTEHI BNERTIEELb 7o, e b 1 HERE TIZBEIERIZ KR E 228 bR R 6
NI o2 Ennn, ERMMTOERICLI2BRIEBE T B2 0ND, -, #E
B (AR 30 4EEE) @ pH KT ORER TIX, EAE 47 mm @ Anion-SR (ZEIAEWK & L
T9.5ml D 1MEZIEK L THY, FUEED 60%HIE TIEOLOEDBRKRENSTH, K
AR CIXEAE 25 mm @ Anion-SRICFEIAERK & LT19.5mlD 1 MEgAMH L& 2 A,
L LTz @O ARBTG5 7z,

—7J7, pH 13 O TITH 3 H3RE L CHRIEOSEIIR oNT, 7l U ERET
BRI PIZ I0s BT SND Z L IIRNWZ E NG hoT-, DI Enb, FEEECER
30 ) DFERNEFMSRIFIC LV EINTZLOTIE W ERMER SN, £7-. 1EH
@ Anion-SR OBEICEB N T, SRS A2 T A VHEE LTWAT-D, TV Y SETET
AIREZR G I IE DI A L 72 505, BEOWRINIMATH L Z LB o,



1 \
n
r ® ® pH1
80+ A A . pH4'5
X ¢ pH13
z60 — -
)]
S
Sa0- 1
O]
x
20 i

| | | | ¢
08 0.5 1 1.5 2 2.5 3
Time /d
2.1-2 4 pH &MHCB1T 5 3 7 FOEICR & 8 7tk o BIE

2.1.5  HWE 3 USROS RIEDORG

BREREOSHTICB W TIX, CHsI, CH2ClI, CHale. CHsCH2CHol @ L 9 2 Gt 3 v
FNFEEESNTND EOWENDHB[2-7], =2 T, WEEE (CFk 30 4FE) 1TA¥Ea vE
& LT CHal 2 W CHBE MRS L 2 0k a 1T o 7228, 1 K] O E RS sy +
— X — N ZREN CHl O ThH D 425 CEBATLEI R EHGORMELH Y | ZFE
LTCRERDP G DN o7, £ 2T, AFE CER 314EE) X oAz a vEOHf T
b ESEAE W (102 °C) CHsCH2CHal % W Tor iR 217 - 7=,

F 9 VEEEREE NaOH— = &/ — LIRIR H C O E I RS 2412 38 ¢ CHsCH2CHal
D3R Z R T DY, B DOIRIRIZ% 95 Anion-SR B OFE R, 1T & AL T U FEITE
WCEehot,

SHFOTI 2L —2 g VRBRTIEH D,

Cl~ +CHsI —CICH; +1-

D Sn2 FISIZ L W A I U FRFO I Cl & E &b 5 ISP HE S Tun5[2-8][2-9],
ZIT, AVFELEHRTEIHZSHENTNACI ZRINL TREBRZ1TY Z &Lz, £/,

H- +CHsl<~ 1 +CHs- +H+
LI N T AT NP EEIE S UEE ST ARSI U b TR Y [2-10], Z ik
FEOSEN S pH BEIGIZEET 5 AIREMES R S Lz 72, pH SR VW TH A (LS &
TREBERLZ LT,

UEDZ &t TRid 38 50 pH KO DR ZRE L, Wik A A= S a2 B
W eiras (S AT 1B HE 2 RS Lz, el AE 3 USROS ERBRAZ R o7
SCHRIZBW OBRE R Z R L=z Ennl2-11]. Z 2 THLRE 21T 7=,



- 25 ppb I(CH3CH2CH2I)—1 M NaCl
- 25 ppb I(CH3CH2CH2I)—1 M NaCl—0.1 M NaOH
- 25 ppb I{CH3CH2CH2I)—1 M NaCl—0.1 M HC1

AE I R % OFUEHARR % Anion-SR IZIEIK L 72558, ks 7e 3 U B ORIGRIZENZE
11%. 27%., & 18% Tholo, RNl b b I URENBEILI NI 0D, WRBEO
HMRLT VBV GEERENTHD B2, KRIZ, £ 2.1-2 1277 3 DORIRSE: TRERD
Ay fEFAER & Anion-SR BIKRER 21T o 7,

# 2.1-2 CH3CH2CHal d 4y il ¥k 5514

I (CH3CH2CHal &) ¥ NaCl 2 i NaOH 2% [ (%)
100 ppb 2M - 45
100 ppb 2M 1.5 M 48
100 ppb — 1.5 M 51

WFIRY 50%FEEDEIRBG S, FALAARER EOFEEZ OIS THETH
HEBEADND, T TR, FUVEDLAEWE LT CHsCH2CHal DA% G TeidliR 1T - 72
0 ACFIRERE D BEZAT O 7291213 3 RO BER B DO KR TORE OMER N LETH

Do




2.1.6  ALFTEREREOHEOHER

oA A SR, A A SRR OREA A (RBIBRCIE NOs ) & BB DA
UM D TRENERZ S, T 7217 Th<, 103 HEA A4 TH Y, Anion-SR IZH
ETAAREERH - T272D KIOs E KINR A D757 v a ANIEHET 52 L 2R LT,
SUREWE LTKIOs £721X KI OB 2 G TR (10 ml) Z3BHARE LTarT 4
g =27 &N Anion-SR IZi#E L. 10 ml O/KT 5 BIVEE 21T - 2%, T~ ORIATK &
LT10ml ® 1 MEfg4A 2 @K L7z, T OBzt L, £oRIcEEns 1
% ICP-MS CER L, £7 77 ¥ a3 TCORELZBREICH LT ay b LEKEX
2.1-3 IZ/RT,

100 RHEA < i > B,
[ [ \ } ‘ \ }

80 . KIO3 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S _
o
é 60 i
‘II::(II- 3 i 77777777 - - :77777777777‘ 77777777777 - |
= o S NN R o N N
Gl B i | 1 i i s

20 I s e e | e -

0 i \ \ i i \ \

10 20 30 40 50 60 70 80
BRE /ml

2.1-3 103 & I~ ® Anion-SR 7> 5 OIR H Z8H)

ZD X H1Z, 105 X Anion-SR ICWHAEEFITRM L, T OREINT F 7 v a o TlEiEes Ao
CHEINENRNZ EBHER SN, —J7. T71Z Anion-SR IZHR < W7 L, alBRE AU
777 aryTiReE{EH LN BRI,

Fio, TUANDILFED S UFRDORENLT T 7 > a3 ~DIR AL, {LFIEE B D R
NEEHRSELZ LD, 105~ £721% CHsl & % & CHsCH2CHal &0 0.1 M
NaOH-0.1 M NaCl ik A4 8 U CRlkl & U, EREZEh 2 50~ 2 3008k & RIRRICHURRAIR ., 1k
HHROK, I-EUHO 1 M fEEE % Anion-SR IZHEE L7, TDEINT T 7 > a3 TOHEAL
HIERED I OEIREZFA L 2 A, ThEN 0.3, 9.3, 0.2% L7~ 7=, CHsl I\ ik
RRE W &2 o= NaOH A 0.01 M & L7-RETIE22% & o720 H 1,
FEBOLENSH D, L L, CHsl OERMEITIEFICEL , WRKEICEENDLHHIE
V&N CHsl THo75A1CIE, ERICE VKRN TWD EE 2 bNA T2, KIEEF DI
fEEE L TIEBRB LS TH I s Ltk

PLEDOKRFHZ LD, 105 & T ORBED HigRn>WnWizZ &b, 312 —/10 R KIOs
EKIZZFNFha v L LT100 ppb & Tealkt 2 W CRR BB 217 - T2, T DOFE R,
1BEHDOT ET T 723 TCld69% . 2BEHD 103 HRO T BN T T 7 2 2 Tlid 85%
DOEMENG LNz, TNEND AT » T TELREERNE LN TND Z &b, i
ENFZZENTRBRENTZN, WIS a2 —L RO I-127 TN TE 20z, IRO AT



v 7 LT, T #1129 T, 103 % I-127 TIE#R L. ZNENDOLFERED 5 BEIZ DT
Rz iTo7-, 1B L 2BEADOEIINTZ 7 3T I1-127 & 1-129 OEINEEZFE 2.1-3
WRT,

#£ 2.1-3 BWRSBERBRIZE T KB To 127103~ & 129 D[R

1-127 1-129
1BH (9%) 60%
2 B H 73% 0%

1BEDOT7 772 a BT, 9% D I-127 R & 7223, 10 ppb 1291 AR I
1.4 ppb ® 27T N A > TWD Z EDPEIERIRDO L DJEN D3> TEY . ZiudTick
WTobOTHLEEZLND, i, 2BEHORAT » 7 TILT-129 I S TE L,
[-1127 AP SN2 b, 1035 OABREIREINTZEWNWZ S, bz Enn, T
E 103 BHNAICHINTE B Z LB TE 7=,

FeX-iiE & L C.CHsCH2CH:l & & 7= 3 B DOBIRBEIZ DI\ T OREFERBR 21T\,
1F ikt 2 0t 2 MR & 5,

217 FLo
I OEYFELEL HIE LT Anion-SR DY A XX R0ar T 4 v a = T RIEOE
HEATo7D, T OFETHEVEE LR -7, LML, BT DR EZ R T,
TE¥ERF b M T & 7o,
fﬁﬁﬁi IOWTIE, BRRFICE Z 2 2 sl STz,
BRGFBERERIZHOWTIE, T7 & 103 MU FIRRREICBECE 5 & 2 AE TN TE
2o AL a UvREMZT- 3B OV THERNLETH D,



2.2 1F FHChitt SN 7 i R DAL P RE S ML O B
221 K=

1F SR i S =ittt o 7 20 1-131 72 E DR IR RN EY ~ D5 L2
TEIHMEFRRIZE S TR R B OND, o, RAFEERBEDICMHE LTESEEIC
{EFENENT D LB 6ND, BEDORTFERBEFEEY O DERLzary 7 ) —
FELO DG | TR DL PR A HEE T 272D, FFEOLFREI M S D &
T ED L) RLFIERE T SN DI HOWT & 145 LI % DR REIC OW T O 4
REBHVERD D,

F72 Cs (bBMD o8, K~OFEME, RSB IO EER 2.2-11ICE LD, DX
T, AR RIMEEM T L IC R 5720, Cs{bEanftE Licar 7 U — NEFFED
BETMET 52 LT MELE CsbAM T L ICHER S, DT 2 2 &N T 5kt
Do, Lo, WRICEL TWARS THAKEICL VR T L2 8B 2 65720,
TSRO FRI 72 E 2 28 b ST, BB L 72 R_IF 2RO DBEDRH D, £
TG AR (CFRK 31 1) 13 CsI OREE TMBGRER 217\, S ZRENC W THEE LT,

#* 2.2-1 E7p Cs LB OWERIMEE

o IR~ DVEfRE s (C) W (C)
CsCl 168.36 161.4 645 1300
Csl 259.81 44 621 1277
Cs20 281.81 - 490 -
CsOH 149.91 395.5 272.3 990
Cs2MoOq4 425.75 — 939.85 —

WAEFELIBEIZBW T, MoREZ AW THEASH 2R L%, a7 ) — MNGERE
fPESETRBE AR L, 2027 U — A0 OREOHIEEI OV T HHEREYIT .

2.2.2  FEBE

AFRBR DT DK 2.2-1 1R T EBREEE 2 FA Lo, AREFASEITE RPN TRER 2
AL, DAL LT Csb WS 2 TRICRE LT N7 v THNICHET 2720 0EETH S,
E7o. CsfbaWErz a7 ) — RIS SBTRBZERT 2720 HWD Z &R
T& 5, 2720, AFEGRMIEFEEORBR T, L a7 U — MNIfHE S8 53R IT
1To T,

FEIEEIT LR (BEEM) 7o, BRAR N, LX 2 b—F—, B AT F—,
B, BRI EZOREa fe—TF FT v (3~5B, £/K10ml) . THEIH
TW5, BRFWNICHRETIMRET A e LTI, a7V —Mr28AT5 2 L 2ME
L. BN 40 mm OAFEZMHH Lz, ABRiZE 2R Cldauvy, Rt 2 8 A L2k
TIA U PEDHTARNE 2L TT2OIC, BEZ2EE CHM 28T 2BEICE<HWLND
NW 77 Va6 o8 EEE & v v 728EL, v —AREEZFFO>= I A h~—2— 1%
XEATTF == 7 77 TERETHHEEE Lz, MBUC Xk T2 Lz Csibathie L%
HET DD, AV BTy —Z2 Ty T LTHERICERTDLZEE LT, ZDL X,
HHED Tz T — =Y a4 b TIOCHE L8 L, #hE o Tt L= JExE

10



XD A VY —NICHAZEANT L LT, YVaAf vy MIZ U vy I TEHET S
Lol Lz, 2, 2BEUBO NI vV ) arFa—T TR LT,

X 2.2-1 %%4 [EXQXEN=N

ERARM 2 A D720, AEREA N AEXF O LMD 10 em H 5 & O ITRBEE
EIoZ L L, BHEAROBEBIITNOKF 2K 2.2-2 177, wlEkx %%%iﬁk
FohRL Lz, Zo&&, MEEREDTZD, WERESTZ Ni{§TEV, NifEOW
MNCERE 2 T T2 T7 VI T AR— &AL,

2.2-2 WEHBEAR OBEXIFHORRT
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ZERAR RO RWEFLF 2 L—F— |2k 0.5 MPa [l E LT (REFHOHKE LT
B2 BEZHET 272DICRD LN TV Z70) o BREEE OEZED 40 mm & KW,
W &R E —EH N2 & T 7290, 22K OHEIZ 500 ml/min & L7-, 1F FHiZB W
T, BB ORGHERREITAKER E BB LIt B 2 0NbT0, ANTT—%2ELT
I U722 . BRBET A 12t LTz,

ARERTIEL, 05gD Csl Z3kktE L, MlATH D 621°CIZH L THME S IZITHRE L7
WEEZ H5 200 C, @AERTO 600 C, FlUR & BhROM O 1,000 CERERE & L,
BXEIRE T 1 REEIRRF L7, NBME T2, BRI O LHEZFMB L TEG L, +2iRENT
Mo TG, BREEENOT VI FHR— K& NifEZIH Lz, REFEENE®R,. 7R
— N EIZE -T2 B 2K TR L, AEVMERY) ZF L URBTER LT,

7 v 7OKIZENZENATYHER) ZF L UREBE L2, T v 72K THSE
L. ZOWikE N7 vy 7oK E SbE=06H, 26mlICER L, B, 1BEHO N
v TR LTI, thE WK b A e,

PRBERE 2 /K THEV, ZOWRICHOWTH AT VAAERY = F L UREICEI L, ERL
77

ERG DR Z AR L CGHRERS 7 7 A~vEEarEt ICP-MS, R—F o)L~ —
il ELAN-DRC) CTCs ¢ 1% TERELT,

2.2.3  EBiER

F 2.2-2 ITRBEATR OREIEE L ZOENLRDFERELZ F LD, CsI OFSIT
626 C. W1 1,280 CTH 5, 200 CTIHFHEEAREEEMN RO 7243, 600 C
TIEHHLT VRO HPORRBO LN, £, 2.2-3 2R T L 91T, BRIF DO Tk
DBBEE NI AWHT AR bz, —J7, 1,000 CTiX, ¥R L bIRETH 503,
2TO Csl MEZE Lz, IREEFF, 700 CEBR7=H7-0 BT FROMREEE o
HUWHT 238 2 46D, 800 CIE ETIE, X 2.2-4 1R T X 91T, BEEE O 30 mm 7>
5 13 mm (22 Do e THERH S LB AEE Lo T Le, BEEsS OIREX
60 CHifz., By ORI 30 CRiIZ CTh o7, £/, BXUFHNN 1,000 CETLER L,
1 RERIARRF L72RE, IR0 BT HEOBEE DSR2 1 B3 . Ay S8y OMERE
B LR 2K 2.2-5 1237,

# 2.2-2 EHEZENLROT Csl O &E

200 °C 600 °C 1000 C

WRBErT Csl EH & /g 0.500 0.501 0.500
WRBER. Csl EHE /g 0.501 0.497 0.00
R /g 0 0.004 0.500
AR /% 0 0.82 100

12




2.2-4 R EFA,

i)

SN 800 CORED Tl DEET-
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2.2-5 1,000 CT 1 BEREIEREF L 7= DO EZNT O Tl okk+

IRJEFEIC L » THMEICERNZ(L LT 2 D, T HIEFET TR, hET 58
AT OIREDMEFICREIC BT 5 2 E R ST,

1000 COMEFE T, EtE NifEEZEY H L, HBm L% O A58 O %1X 2.2-6
WZRT,

2.2-6 1,000 ‘CONMNEGE T 1% O 925

14



R EAALE T ICB W CTHIEE O BEATED Divlz, ZOESIZE L CiE, Csl 23T
LizEWHr k0, AEENEREL-ZZEICIIAENETHDIEEZLND, —FH., &
RUFD B T2 B O 0> B AVHT IR A DTz, B Tt LT 253, #Eh
W2 AN AT 2N ST, i 500 ml/min TR L 72285 &2 0 L TW 5D 28, RBEE N
TOXMR EOEBETHERTHLDOLHDL I ENIDNZDH, EBEXFWNIL 1,000 CTHNEL
ENTWDN, BRI LTS TRISICIREME T L, flsz FRELEEE 2> T
Ll LizboEEZILND,

X 2.2-7 12 1,000 CORBREED FHRICERE L7 b7 v 7 OET % ~k7, 200 CTX 600 C
ORBRTIL, AR THERTE 28101Z 720 > 72738, 1,000 CORERTIE b T v ZHOKMN
Bl LT, o, SEETITHafie TE T O, 3 B H O FiiZeaDONT P H 58
OoNTlD, A~ BEHO N7 v T EMEFE L, LrL, TRLTLHEED NI v 7DT
B EDOHT AR b,

X 2.2-7 1,000 CHEGREREED ~F » 7 Ok 1

% N7 v TOKREZOWAK, AEEOWAK, R— FOWKIZEEND Cs & 1% ICP-MS
THMTLTREREZR 2283177, 22T FHIICR 7y 7SN TW=Cs L TOHERE
Y, 200 C& 600 CORERITEEIEDFER & FEORWFERTH 7223, 1,000 C
DOFE TR 05g (Cs:0255g,1:0.245g) & LTCKBATCORINEKRAZZE TS L
FOEULEN Cs T 141%, [ T131% E W I FERER -T2, FURIMMEFAIFREIZL 5T
ICP-MS TOH 7> b D Z ENMLNTEY [2-12], B DILFEHREN R D720
(2 CsI TR L 7o B B CITIE LWRERIEN TE R o T v BN H 5,
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200 CORBRTIX, EETIEHARREEDN AL TR, M7 vy 7Zidbdnica
UEPBRHENT, CslTiFE A EREEN TRV 0D, TDORK I OIS IERE THiR
L2 EeEnEBEZHND,

600 COFRBRTIL, Cs L TOMANAEER N T » 7 TR SN, TORIIEEROR
2V, Cs & IM—FICHEBLTWDHHDEB X HILD,

1,000 COFBRICIBNT, N7 v TOKRPEELERSTZZ b, I UROHROFEFREN
B2 O, ROXDRNVRED Cs bR &SI, Cs & ITRL BITHIEL TVD Z LR
Enie, LaL, KRR CITEENRFTMAITZD/™RIELNTELT, FF vy 7D
WIS E ORI, F 7 v 7 &N Cs R L 2 TRMICHIET 2 FEOBRENMLETH S,
Fio, TRTCE N v I THINT 5720101%, BERFENLHZEZANLIMEDOHTZD £
TaIURe—Z =TT 528 L TARENTIH LARWE D ICT 2 0ERH L, £
7o, AENETREERRO A TH 7o D, FRREM IS L T2 baME 5T 57201
X, 27 U — R~ S8, ZOREBIESC. £ 20D ORI DOV THIT
ERDOVEND D,

# 2.2-3 HGATCHE SNz Cs & T OEE(

200 °C 600 °C 1000 C
Cs I Cs I Cs I
N7 w71 0 3.5X10°6 | 2.6X1075 | 4.0X1075 0.028 0.029
FF w72 ] 64X10°8 | 1.7X10 6 | 4.1X10 5 | 5.1X10 5 0.062 0.063
N7 w73 0 1.3X10°6 | 2.1X10 5 | 29X10 5 0.017 0.011
N7 w74 — — — — 0.0012 0.0012
N7 w75 — — — — 0.00052 0.00055
A 0 1.2X10°7 0.0020 0.0021 0.26 0.21
PR 0.27 0.31 0.28 0.32 0.000011 0
aF 0.27 0.31 0.28 0.32 0.36 0.32
RN 0.255 0.245 0.255 0.245 0.255 0.245
2.2.4 ER))

1F R RN OBESCKRIZATZE LTz Cs R0 T2 20T, SClusi oW Z2FIH LT
(CFTRERIZ B CE D ATREMEDR & D, A (PR 31 4R 1TV TIE, RBERERH] D
HEZHEL, ALFRENHA LN TH 503K (CsD) MW THEHBEETZMA L, £ OR
BB THD 626 CELY LKA TH D 600 CTHHT N2 Csl DIFFENDRD Hiv, S5
WCREIIEAEZ B =570 TAMICHEE L, A TH 5 1,280 CIZEH R THT N
THIELTLE D ZENmnoie, ARIORERTIL 600 CHOWKIZ 1000 CTHEEZIT- T2
23, 1000 CIZEAFNIT RTHBE L CLE-7EEZLNDT20D, 625 CT~800 ‘ChDik
M COFBRN AR T 20 ERH 5,

F72, CsOH X° Cs2Mo04 72 £ DL FIREIZ DWW T OB EMZHMET 5 & & i,
a7 Y — MOATE SERE BN L. OIREE TORER IO, H R O(LF R AL
DHEER CIZOVWTHRENKLETH D, SHIT, BEROIFBENRIE LT-HEICEN
ENOALF TR BT D RO DB LETH D,
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3. EREHAEAT

3.1 HWY

B R REINCE T 2 R 2R T 5720, R HIFRECHBMASE DN
HHRESCT BT T 7 VT v Mg 7e Efix REGRA 3T TR Y, ZhbIEEIC LY
A ZEEROFEMORF 21T ARV 225D, ZO L9 RIEEO 5 B4
BEROMENEICINZ, BERLREEN LR EZHNT 52 LB oNDZ b, BT
FIENRHBNOE| T AONFHEEC T = v N =2 VT — VIND 3 7R 582 BT
% %5 THALES2/KICHE([3-1]Z AW C RN I 7R LNV 7 A0SR & ok
BFEEOL OB EFRE, ERFSTEZBC TSI L E L, 22T, 1 514
KfGL LT BT 247 o 7o AT Tl MR b OIRIRE T O/ A Iz o0
TN 21TV, ZROHMETIC K DRFIFRES 7 07 OWE B~ EOMRFZ1T

> 7z,

3.2 1 SHEMENTIC I 5 F st

AIEHTIC I 5 THALES2/KICHE DR Y =— 2555 A 3.2-1 1R T,

1 B CIIME R AR IR EIR 2 125 U 7= AR R (5 1R 12 sth LIF D A 24T - T,
L2y LEDHFEA LT HRIC K 0 FEH AR K CE R EIR OB SEOK&RE 42 1 L3~
TOERE KD FRICE ST, T TIE, BIRIZK Y TXTOERZ K > 72 RER 2 T o
AH—bERA Y hE LT, ERER-7T2 1 BHETIE, EKICE2mBENHATONT, EkS
NIZRKITRFIFIE N 2 ER- S8, BEMICET D ERREEL LIV vy by
NT—VNIZEP D, ZOERICL VIRFIFNOKRMITIR T 272 E D IFELIFARRICS 5
SN TERICE D, VR L7 EHE, ORISR EN T 5, IREIREHT X 0 A0
FAR BB L VAR L, RREHE T~ > FICBEIT 5, AR EBZRNITITFE OO
WREZ FHAIT 2 7= O OB BN A LEHEEE  (TIP) ZNENH D Z LD, AT CIXEN
B OVRRIEIE |27 LT BRI — 3 DO RNE D M SRNIZIRE T 5 £ 9 7R3k &
D EME LTz, T~y RIZBE) L 72 RREHT J 0 N~y RIS S AVHRICE Y |
JFNOERBREIDOIZ E AV ERRTAZVICHE T LI B2 b TWh, THALES2 Tid,
FRE LTC IR o T2 BRI AR &I U, AR & OMF NS IE DS T~ > R OGS
EHEURTAZIVIZETTHENIETVEHNTND, BT LIERIREHI AT 2 2 v
WIZIEN D XTAZNVND a7 ) — hEigBT 5, ZORRICAE U AT X0 BMEL
JENZ ERT5, BESRESXX 3.2-2 107 T ko, REFFRIENEZBABLZ 0.7
MPa 5% LIE S < HEFEL T 5, Z Ok, SOARCA 71 v =7 N3-210fT CTE &
SN TVAMBLRD Ny R7ZF VORI MRENCE VMR L, TR T
B EWVWIREZRHAT 52 & TN R SN SMASRIE N 2T+ 2 LR T,
KMBREBEN R T ESED710, Vo y bU /LA RET 50 b EFE L2 OE K
T Lz, N2 Mg, R TIFRENICHR L CWOREHREE L ARR OB RIS SEIC L v /&
UT-RFBICLVBRENEL, BAFREASL— a7 a7 OBENBHR L=, BRENE
C7=Db, UIES S ERIF —Z N0 A, 50 B/ LFRETORE TEHINATRE S 2o 72
L& ET L QWA SRE N2 HO% 0.6 MPa |2 L5 LT\ e, D%, 50 BT
TIENNEIMET Ligw, 150 FEFLIE CIHIFIERGEE TR T LTV, 2O Z Enb,
AN ER PR X RIRENE LT B2 DD,
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1 SO FHERIIINZ ISV T HBIAR - A X5 MK LICIEEL 2N TH A 9
LEZLNTND, LINLAMIT TR, B~D 3 RSB T U LAOBATOREZHEIC
T 570, EIRE OBERRERICIENFEKRED T DETIIH 2 DICEIZELZH O
& LT LT,

Operation Floor o
. g
T 7T% 1 E
£
Reactor well =
A jaa)
— R/B 4
Head .
Steam area  a Fp 1
I TV
Dome DW Upper
A 3 A\
Upper N
Plenum (|5 [l D_/ W N
=4 =t Middle
8 | |
g — R/B2
Core ||I€ =
ol m]
Tower || |||
Plenum || ||| [ | A
v o) I R/B 1
.
L
= a
Pedestal 3 EE é
&
L | %
=
S
=
84}

3.2-1 1 5HEITICB T AR Y 22— a455EX
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o
(s}

b

&

vk

o o o ©o
oo N
*

o
~

Tt R DIEFE

o
w

DW Pressure [MPa]

o
N

XK KKK MK

o
o

0 50 100 150 _ 200
Time[h]

K 3.2-2 1 SHEFHGERICBITD RT4 7 /VENERE (GEHIE)

3.3 RRECfREATIC B T DARE

1 SHEOFEHERZED 9 2 TEMEN TV DRME ST T — 2 I3EFITHETH 5,
Z 2Tk, 50 BRI £ CORMBIRTEN T — X 2 HE LoD, ¥ 3.3 118 T LI
AR IR OWHRETT A RIA Uz, Yoy Nz VRDENLEZEDETL DD 3 /7%
A REFNTORIRE L, 2O XD RTIFERA~OEEL R L,

r—2Z1

F—A 1T, RIA T2 VORITIRRETN S5 & Ui, HlOfE LS OIIERE T
LT, FIA T2~y 7T VDRIV FOIEMIZ X0 A U7 S IRE L7 miE
ALV H Ay MTHBREBREL, X2 MEOEIMETFH BIRESHkE L b & L
RE. BILOB0 B OEIMETOFRRNE LT RITA U LOFEREEHRO /Sy & 2
BN ETTZE LTARED 2 AT ORI A IE LT,

r—2 2

=R 2T, N I\#ZJS‘/\“‘/ MRERZERICHEY S OTHRHEANPEC Y=y Y =/b
7 B ke HFRUE 2 18 CBRBEICIRIN T2 LARE L7z, 50 RERIFHEDEN DK T3 — A
1 EFtkE Lz,

r—2Z3

=3 TiX, 7—RA 2 LEERY FROIR, NI4T = VOB IBEHOREOIED
IFDICEZEER PRI EST RIA Tz A b Uz v b T = VKFREIC T A DS,
THEWIREEMA T, TAUTEZEMESR DR STV HEE I EMREN G ST
WD EnD, T E A BB A IO B IE R ISR A E LTz, 77— A 1B L2
B7 & HEHIE TS 50 RERFHI O )7 — & Zfifft EFEBLL TV 2523, 100 RERfTUT

20



WEHIE N TWA T —ZIIHBHTE TVRY, ZORICHEKEENTONL TS Z LD,
FRRANREE L K OB LV A CTemIROAKICEY FIA U =2 VB BEE B2 T2 L RE L,
ZDEAIVTTRIA T =D DJRFFEEBASOIFR AN ZRAEL D EAUE LT,

r—2z1 ﬂ

r—2x 2
r—2x3

|
ey DW failure

Another DW failure

X 3.3-1 JEMHTIZIIT D457 — A DOIRIRE T

3.4 fEATHER

THALES2/KICHE % HWCTITo i FFERAS 7 a TICias . (E Ly v A k0N T
U FEOACFREONTHERICONWTIER D, &7 —AZBIT D RT7A4 U VLN EREA X
3.4 1ITRT, RFENT CTERT HET U LAOERIL, 3 vk y v A(CsD, Kigbto v
2 (CsOH) . U 75ty v h (CseMoOs) . RUEEE T 74 (CsBO2) O 4 Ff,
AUFFEFICONTIE, Gk oA (CsD) . 3 v{bkEMHD, 3 vHE (1) O3
¥ CTh b, 703, THALES2/KICHE Tl a wED(bFf e L Calga wEDOAER A ZET
AR THRIH L TV AR, FRMENEBESRICIZEAEME LN &b 2 2T
BIHIZR LTy, Eo, MR T, BY 7 AR I UROWE EE FHIERFOIFN
FERICHTHEETR LTS, K 3.42—X 3.4-5 IR FIFERS 7T IZBIT5 Y
AR NI UEOLEEERT, B, £707IZOWVWT TFiedD 20D EEEXRE L T
Y,
PRI & 0 JEBKE - BUKEVSE K OE DRI L Y B & OREIZIEE Lo &
BEMVLAS & 0 JEHKE) « BUKENSEIC X |EEEE K OV IR & O RIS Lo &
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9.0E+05

8.0E+05

7.0E+05

6.0E+05

5.0E+05

4.0E+05

Pressure[Pa]

3.0E+05

2.0E+05

1.0E+05

0.0E+00

Dw/E I EFE

=Rl —— 44— X2 —— 7/ — A3 X Measured DW Pressure

20 40 60 80 100 120 140 160 180 200

Time[h]

X 8.4-1 B —RTBITD RTA T x)VETERE
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Time[h]
40 60 80 100 120 140 160 180 200

1.0E+00

1.0E-01

1.0E-02

1.0E-03

1.0E-04

1.0E-05

Fraction of Intial Inventory[-]

1.0E-06

1.0E-07

1.0E-08

Reactorwell

OPFL

TOURS

— — —Reactorwell = — — OPFL - = =4F - = —=3F - ==2F - ==1F = = =TOURS

----- Reactorwell

3.4-2 BT LAOBEBRNKILE S
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Time[h]
180 200

0 20 40 60 80 100 120 140 160
1.0E-01
1.0E-02
T
S 1.06-03
=
z /
E 1]
2 10804 !
E ]
5 1
s ,
2 10605
i
w
1.0E-06
1.0E-07
1.0E-08
Reactorwell OPFL 4F 3F 2F 1F TOURS
= = = Reactorwell = = = OPFL -——F -—=3F -——F -—=1F - = = TOURS
----- Reactorwell ===== OPFL ' JRR.'Y T -] —====TOURS
> N =l
M 8.4-3 LU LADOEBNEELE R
Time[h]
0 20 40 60 30 100 120 140 160 180 200
1.0E+00
10E-01 |
10602 | T—2R3
£ 10£03 |
€
1
£
£ 10604
E
b=
Q
=
2
g 10605
w -
-
1.0E-06 |
10607 | '
]
H
10608 | I
Reactorwell OPFL aF 3F 2F 1F TOURS
— = — Reactorwell = = — OPFL -——— - =3 -———2 -==1F - = = TOURS
----- Reactorwell - - === OPFL . mmmma3F mm—ma2F mm—maif -====TOURS

X 3.4-4 =IVHEOEBNKILER
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Time[h]
0 20 40 60 80 100 120 140 160 180 200
1.0E+00
r—X1
10601
r—2x 2
712 7. S A — T—R3
=
o
£ 1.0E-03
Q
>
Z
E1.0E-04
E
b
o
& 1.0E-05
2
Q
el
[N
1.0F-06
1.0E-07
1.0E-08
Reactorwell OPFL 4F 3F 2F —_F TOURS
= = = Reactorwell = = = OPFL 4F 3F - -3 -—=1F - = = TOURS
----- Reactorwell ----- OPFL 4F 3F N1 —eee-1F --—--TOURS

X 3.4-5 = UEOEBNEEILE &

BT LRI TREBRTF Y 2 VORKOEECL AL TWD, JHERTA Y
2Ny R7 50O bORMICERN TS b0 TH 5, 2 FBICE L hE LTV A5 AT3R
TR 2 Th o7, 2BE~OWMBEKE LTIk, Eii~y F7 5 U0 bR L7 FP
EEOQHANRAIF T =L, A —varyaT eE L, 45, 3P 2 EBE LT
W< DR BB R R QBRI RIS BT 5 Z LA 7 n T O A R 3.4-110R T,
REE LTARL =Y a 77 BREVPLE DD ROOE, Bl Sni 7 2 OWRE
B TR TBLTIHICES Aoz LIS D, £12, ~y FT7 70 Ihb0
TR U2 BRI IR B ST 2 2 U ) | 20T iR 1 BEORE S ER LT
W BEABIND, ZDD 2D EFRFIATER S I 2 BT O AR < 72 0 A
MEES N EBEZ b NS, K 8431 & DT, BECIAE Lot vy A RiT 50 BFfHNS
ITHEIML TWD, ZHUT 50 B D R T A4 U = VIENBIEZ BE3 5 72 OIRUE LTz
K5 7 = VBB OB IETT bR 3 BEC A A DWHIB b 572 = LITRET %
boLEbhg, WL AT 3 LA L 4RI EA, b LE2BICTRTLZ L
TE~ORAEIIE > TN, —F, K 345108 T X512, 3 UROE~OUHERIT
BT LADOLED LR VBEE LTI URNHABELTND I ERFEZ D,

LLF G, ARS8 HIRIR L 7= AT U THEHI R E WA Y 2 — KRR 235
FICHLANL—var7a7 i L T0nbaey Y AR vEOERHICER L TR
D,
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# 341 MTICBITHEARY 2— DRI OEE (RIZ2ET) mfd

JRAIF T =L 87 220
FR—vgrray 1,302 2,216
4 P& 920 837
3 [ 944 504
2 B 973 774
1 1,115 10,002
h—T 2= 625 1,043

(1) AL —var7ariiBil bty byt

RIZEE LT DB U AMEFROEIG 2 3.4-6 (277,

PRICIERE L' v 7 MESH Tl b 2VMEFFEIL CsOH Th Y | Z O =RITHIHIA >
N MU D 0.0008%FRE T o7z, 51 &#HiE CseMoOs, CsI, CsBOz &fii&, £ E
N 1/2,1/8, 110 FRETH 5, BEICTE L TN D BT AO(LFEROE G %X 3.4-7 I
R, NSRS X D ICHEWIIE CsOH 2 b ZVMEFMTH D08, FERT 5
IZHEVY, CsaMoOs DILAE Y 2. fENTBRAA 200 REEIZ ICITR KT 2 (FREEIC £ T
LTWa,

FAR7OKET Y LIEETE) —_—45—-X1
Timeln] | — = r—=x 2
1 0e+) T T T T 1 | e ——
- 20 100, 150. 200 250 ,7-_Z 3
10 Csl CsOH Cs2Mo04 CsBO2
- — Csl — — CsOH — — Cs2Mo04 — — CsBO2
1052 eeeeCsl ~=--CsOH -=--Cs2Mo04 ~---CsBO2

1.0e-3

1.0e—4 4

1.0e5

Fraction of Intial Inventory[-]

1.0e6 =

1.0e=7

1.0e=8 -

346 AXL—rarrzary 5 KRIZEE LIt U MEFROE S
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FARIAE(EL T LLFE)

r—X1
Time[h]
10640 . . : : S r—X 2
50 100. 160, 200 250
"""" r—2x 3
101 Csl CsOH = Cs2Mo04 —— CsBO2
- — Csl — — CsOH — — Cs2Mo0O4 — — CsBO2
1062 | ===sCsl ===-CsOH ===-Cs2Mo04 ===--CsBO2
10e—3
104

-
—
—m————
-
-
-

1.0e5

Fraction of [ntial Inventory[-]

1.0e6

1.0e—7

1.0e8

X 3.4-7 AXVL—Tarrur (5 BEZRE LU MEFREOEES

(2) AR —v gy raricBitsa vE{LFRE

IRIZIEE LT 5 3 U R LFHEORIE AKX 3.4-8 1277,

RICIEE LT D I U HE TR B LWV HEDIE CsI TH Y . T O BT A o~
Y FU®D0.001%RETH -7, Mok FfIFIEFITD72 < 2 2 TIHRKIZRERE T
WV, BEIZAE LTS 3 U FEOFREOBIG A 3.4-9 177, BE~DLETRLE
VMBS TR T & 912 CsI TH Y 0.002%FRE Th - 72, BE~DOILHE TITEMIR
I U EDNERNE LTS T 2 RN AR OMBEIEIC L0 AR IME S HRAEAIICI CsI & ik
LC3SHIREEIRL 2R DR A2 1572, I VR ICH L CLRMEFTOEWNC L HILERD
AT E A ERR V25T,
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Fraction of Intial Inventery[-]

1.0et0

FRITAKREIREFD)

Timelh]

10e-1 A

10e—2 A

103 A

1.0e—4
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# 2 [0 ARC-F 2B IR T 2@ A

- The 2nd Meeting of the PRG of
@ the OECD/NEA ARC-F Project
- Tokyo, Japan, July 1-2, 2019

Status and plan of Task 2

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.

@ Objectives of Task 2

» Compilation and analyses of data and information from past,
ongoing and future examinations and R&D studies for the
Fukushima Daiichi NPS.

» Obtaining supplementary data and information through chemical
and radionuclide analyses of various types of samples taken from
various locations of the Fukushima Daiichi NPS.

Therefore, the following two sub tasks are performed in Task 2.

» Task 2a: Collection and compilation of data and information
* Task 2b : Analysis of samples
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@ Task 2a: Compilation of data and information

Classification of data by six keywords
A: water samples, B: solid samples, C: dose rates, D: elements and radionuclides other
than Cs, E: transportation of samples, F: containment vessels and reactor buildings

Example of compilation about “Information from TEPCO” (in Japanese)

IEIEII

Map of accumulated water including radioactive materials 9 hitp:i) 1epco.co.jpinu/ukushima-
Qllmages/handouts 110530, 03 pdf
Analysis results of radioactive materials sampled in Naraha 12 np/handouts/2014/ima es/handouts 140212 04-ipdf X X X
Transportation of samples with relatively high radioactivity 11 https://mww.nsr.go.j ta/000169471.pdf X X X X
Sample analysis performed outside of the FDNPS 1 np/handouts/2017/images2/handouts_170921_08-j.pdf X X X X
Sample analysis performed outside of the FDNPS 1 2017]i Silndf X
Analysis results of drainage water 1 hitp: p -Co.jpin i k. hima: P X X X
Sampling results of discharge channels of Units 1 and 2 1 f - - T X X X
q https://vwwwy. pref fukushima.lg ‘pij anide_d[a_tIachmeDﬂZS 82
Status of contaminated water and measures 9 X
9.pdf
Work to create an opening in the outer west wall of Unit 2 o 2018]i 80412 07-Lodf X
Status of the work to create an opening in the outer west http://mww.tepcoa.co.jp/nu/fukushima- - -
X 4 " . X X
wall of Unit 2 np/roadmap/2018/images1/d180426_07-j.pdf#page=15
Status of Units 1to 4 > https://iwwv.pref.fukushima.lg.jp/uploaded/attachment/26771 X X
L.pdf
Nuclear Safety Reform Plan 70 hutp-ftenca.co jp/pressitelease/201 8/pdi2/1 811121010 X X
v 2.pdf

@ Task 2a: Examples of Collected Data: Unit 2 R/B 5F

Sampling Sampling . Dose rates
location date Sample name Material (uSv/h)
Concrete boring core
. 14th May R21 2RB-DE-C2 | surface paint film 5.0 g, 73
Shield plug 2014 - 1256 cm2
east-side :
22th March i 100,000 (B+y)
2014 2RB-OP-Curing sheet Sheet type 60,000 (y)
2RB-DE-D1 Deck plate (steel) 59 g 11
Ja”“gfy 2RB-DE-D2 Deck plate (steel) 58 g 3.6
Ceiling Fe‘;‘r”uary 2RB-DE-D3 Deck plate (steel) 57 g 26
2014 2RB-DE-D4 Deck plate (steel) 59 g 3.0
2RB-DE-D5 Deck plate (steel) 57 g 18
16th to_ Smear
. 17th April 2RB-OP-1 t0 9 X N/M
Operating 2018 (Concrete boring core)
floor
Floor 1 to 6
July 2018 wall 710 9 Smear N/M

N/M: Not measured
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(@ Status of Task 2

Task 2a

> Filtering and tagging of collected information sources are on-
going. Sample catalogue with links to the original information
is in preparation and to be stored in the ARC-F member area
on the “fdada” site, but the works, including translation into
English, take time.

» Building links to the other available databases is useful, such
as “FRANDLI” developed by JAEA with supports of IRID.

Task 2b

» Development of chemical separation techniques has been
continued. Some experimental results and plans to apply to
real samples will be presented in the next meeting.
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% 3 [E ARC-F 2481281 28ENE (1/2)

- The 3rd Meeting of the PRG of
@ the OECD/NEA ARC-F Project,
— NEA, France, Feb 10-11,2020

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.
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@ Data collection

» Database of information sources
- Websites of TEPCO, METI, NRA, IRID and JAEA are the main
sources of sample information.
- The information were tagged with the following keywords
. water samples
: solid samples
. dose rates
: elements and radionuclides other than Cs
: transportation of samples
: containment vessels and reactor buildings
- URLSs to the original information sources are collected.

mMTmoOO®>

» Database of samples from units 1 to 4

- Sample information was collected with the following records.
e sampling location and date
e sample ID, form, quantity (weight, volume, etc.)
e URLs to the original information sources
e Backup URLs to the Fukushima Nuclear Accident Archive managed by JAEA
e detected nuclides
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@ Status and plan of database building

» The current version of database is rough and less consistentin the
format, because of several times of policy change. This situation will
be improved, as JAEA recently introduced a database software,
Adobe FileMaker, for flexibility of data type and easiness of data
addition and search.

» At present, links to other databases, such as TEPCO'’s fdata, JAEA's
FRANDLI, etc., are poor. This will also be improved.

» Accessto the ARC-F database using a browser will be provided on
the fdata server, and a portable version in Excel format is also
provided for easy handling.
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% 3 [E ARC-F 2581281 28ENE (2/2)

- The 3rd Meeting of the Programme Review
@ Group of the OECD/NEA ARC-F Project

10 and 11 February 2020

Status of Task 2b

Development of iodine chemical
separation technique for ARC-F/Task2

Asako Shimada

Nuclear Safety Research Center
Japan Atomic Energy Agency

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

@ Introduction 1

The radioactive iodine, mainly 1311, is one of the most important FPs for the safety
evaluation at the accident, but it is no more a threat in the decommissioning
phase due to its short half-life and, thus, the iodine is not a primary target of the
present analyses on the samples from the Fukushima Daiich NPS (1F).

However, the quantification of iodine is useful and effective to discuss the
distribution, release path and chemical speciation of FPs. This work aims at
development of iodine chemical separation technique to quantify the present
amount of iodine in the 1F samples and finally to evaluate the amount of total
iodine including the radioactive nuclide back to the time of accident.

We focus on 129] for quantification, because it is relatively stable (15.7M year) and
not coming from nature.
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2

(@ Tactics

Separation scheme of iodine species

| I7, 1057, Organic lodine, matrix such as NaCl, NaOH |-- early stage

B Sea water was used as coolant in

J B In order to avoid loss of I, alkaline
Anion-SR < 1 M HNO, condition is required

J >0.1 M NaCl-0.1 M NaOH condition

| 1057, organic lodine | | I- | was selected

Study point®
| 105~+reductant— I~, organic iodine Improvement of conditioning method
y Confirmation of separation of I~ from 105~
Anion-SR </ 1 M HNO, and organic iodine

v

|Organic iodinel | I- |

Study point@

Temporal change of the reduction
reaction, 105 to I, was confirmed

| Organic iodine—digestion—I~
1A Study point®

Anion-SR € 1 M HNO; Digestion of organic lodine

e ]

(@ Improvement of conditioning method

B NO; form was preferred to OH™ form to separate I~ from 105~ using anion
exchange resin
(Xiaolin Hou et al., Analytica Chimica Acta, 632 (2009) 181-196.)
— conditioning method was changed to adjust NO;~ form
B |- is adsorbed strongly on an Anion-SR
— Diameter was reduced from 47mm® to 25mm ®

Previous conditioning method Present conditioning method
1. Acetone 1. Acetone
2. Methanol 2. Methanol
3. H,0 47mm® :> 25mm® 3 H,0
4.1 M HNO, 15 ml 10 ml 4.1 M HNO,
2: TZI\? NaOH_|~ Skipped >0 MLOX3
7-8. H,O x 3

| Comparable recovery was obtained
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@ Confirmation of separation of I~ from 105~ and organic | 4

Elution behavior of 104~

H,O 1 M HNO;,
[ | V[ : )
samplerinsel rinse2 rinse3 rinse4 rinse5 recoveryl
100 load | ‘ | | | | ‘recoveryz
| m«Ko
© 80/ SH
S -
~~
60884 i
o
3
S 40 4
i
20 e [ m
24%  0.26%0.029

O | I— \ i \
10 20 30 40 50 60 70 80
Cumulative volume of loaded solution / ml

105~ was eluted without retention and rarely recovered in recovery fractions

(@ Confirmation of separation of I~ from 105~ and organic |

Recovery of I-, 105~, CH.l, and CH,CH,CH.,I

Experimental conditions

25mm®, NO4~ form

Samplel: 0.1 M NaOH-0.1 M NaCl-100ppb I (KI or KIO5 or CH3l or CH3CH,CH,)
Sample2: 0.01 M NaOH-0.1 M NaCl-100ppb | (KI or KIO; or CH;l)

lodine species Recovery in recovery fraction
samplel sample2
I- 63% 72%
105~ 0.3% 0.9%
CH;,l 9.3% ? 2.2%
CH;CH,CH,| 0.2% -
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(@ Temporal change of the reduction reaction 6

Previous study
105~ was reduced to I~ when pH was 6 or less, it was not reduced when pH was more than 7.

Experimental conditions
25mm®, NO;~ form
Sample: 0.1 M NaCl-100ppb | (KIO3)-0.01 M K,S,05

—0.1 M HCI (pH 1) or —(pH 4-5) or 0.1 M NaOH (pH 13)
Sample loading time: 0-3 d

100 1 ‘ : ‘
3 I % 1
Of T e Tepm
807 A o o | M pH4-5
X ‘ 1 | @ pH13
5607 """"""""""""""""""""""""""""""""""""""" """"""" =
]
>
(@]
Qa0 ,
(0]
a4
N S S N
%05 1 15 2 25% 3

Time / d

@) Stepwise analysis of I~ and 105 ;

Separation scheme of iodine species

| 10ppb 291, (327, 10ppb 127057, 0.1 M NaCl, 0.1 M NaOH |

v
Anion-SR
U I T R
127 = 129|-
| 105 " | | ! | 1st separation (9%, I) 60%
" .
+HCI: pH 13 — pH 1 2nd separation 73% 0%

+K,S,05: 127105 — 1271,

Anion-SR
v
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@ Digestion of organic |

Sample conditions

Samplel: 2 M NaCl-100ppb | (CH;CH,CH,)

Sample2: 1.5 M NaOH-2 M NaCl-100ppb | (CH;CH,CH,)
Sample3: 1.5 M NaOH-100ppb | (CH;CH,CH,l)

After irradiation of ultrasonic wave for 1 h,
the sample solution was loaded into an Anion-SR.

] Recovery

Samplel 45%
Sample2 48%
Sample3 51%

@ Next steps

® Improvement of recovery and digestion of organic |

m Analysis of contaminated water from 1F

The developed technique was confirmed with the
artificial contaminated water. The real contaminated
water sample is finally ready now.
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Thank you for your attention

@ Separation of iodine species using anion exchange resin

Filtered Water

Add '*I- and IOy tracer

Load water
Wash with H;O and 0.2 M NaNO;

Elute with 2 M NaNO;

[
Effluent+wash Eluate, iodide
lodate, organic iodine

Add NaHSO;, acidify to pH2 Add T carrier,

to convert iodate to iodide acidify to pH2 with
HCI, extract using
CCls afier add
NaNO,. Back
extract with HSO;

Wash with H;0 and 0.2
M NaNOs

Elute with 2 M NaNOs lodide
Effluent+wash ‘ Eluate
Organic | (lodate) Convert iodide
Add "I carrier, extract to Mgl or Agl

using CCly. Back extract  [for measurement
using H:SOs, convert

iodine to Mgl: or Agl for
measurement

ICP-MS or NAA ﬁgr
127, 127,

ICP-MS or N \\—\ for
*lodate + organic i

organic 1

! KA e Nk for Xiaolin Hou et al., Analytica Chimica Acta,
Fig. 6. Chemical procedure for speciation analysis of iodine in water sample. 632 (2009) 181_196
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