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U TF U AT, R 12,324, B BORRKTR/LF— 18.6 keV' Dl B #AHEZFETH
D, EORAERIL, ?ﬁﬁﬁ%E&Lt¥&$ﬁﬁ&ﬁwLF@%$%M%&@#ﬁm
("N+n—"HH"2C 72 &) 12X 0 AT 2 BRI & . KRB EBRSCIR 7 0fEsx (51 /1588
AT LB R ) 7 HEREERIC T S D N TRIEICRI S D, Hi ¢f@?7/ Y=
BN F U LANLOERLHIF O, KAF TOERRICEANTERCTE &
Thd >, RaFTERIND N FULOERAERREILT2 PBq (P (RF) =10") EH#HEE
INTEL, ZDFEEAEDRBALEIIT Y F U7 LK HT0: KFFRF 1N N F oL (T)
ICEH) OIFREL 720 | KREH/KS, K, Bk, WK EOKIEERICEVIAEND S, R~V
F U LKUSNOEEREE L TH ARD b U F UL (HT, CH:T) CAEWFEHZ b U T 7 A3
DIAENIAEREE K B U F 74 (Tissue Free Water Tritium; TEWT) & L < I3RS S
KU F 7 A (Organically Bound Tritium; OBT) HIFHivd, I HIZ, AMEEAR NY F
U AL, BRBRTOERF TR E LA LAEDITKE L T ol b | IRFHIC
F U LDBFEES LR S U S WIERR RN 3 E D,

FUF 7 MIAEDO EEERTCEDO—DTHHKEORNMAKTH H7-0, Rz R
LEREED b U F U LD DI < R EFAG EEE S 2D, R () . BOR (RN |
A FER) O=Z-S>ORKAZ WU T R F 7 LNENICER YV IAEND5E, PR O &R
B TIERE T ARG L OUKFET AR, BREW TIIKEARIED N ) F 7 LARZRENEE T
XM LD, Flo, BEEY., KEMEZ GULREAREBRICBT S N FU LAOZEH) |
BV WAL AN
KOMIEIT. T A3 EAT. R TS D Jf - DR E0I B A 8EE =4 1
/&@k%@%)??AAW%ELTW%MZE ZHIRRDSHIE S 4L, KL OV EW RO FER
7203 RT I EN N EAF OMEAR D WEZ BN L CREd L, Rk 142 2 il E L CGRT &
iz,

52 IROUWET 5 20 s < 2588t L, 2 OFICH B AR REKITHE 5 FUE )R S5 — R
TR (LLF TIF $il L 9,) BEZ Y, ZAUTEOEREHICKRED N TR

L ENSDF (Evaluated Nuclear Structure Data File, Eifi& - fatlET —X¥ 7 7 A /L) kY

FH O EZ, HP R EE ERER N FULAOBITETAVERE N T ULOM. ZEBENIFULOD

R EDA. 2.1 KEH Y F U LBEDOEEEALZEEIERNE, J. Plasma Fusion Res., 85(T), 423-425

(2009).

IRSN (Institute de Radioprotection et de Streté Nucléaire, 7T 1 AWHHRBLEIR T 12 2WF5EFT)

Radionuclide sheet : Tritium and the environment (2010).

* UNSCEAR (United Nations Scientific Committee on the Effects of Atomic Radiation, JRT-HtiHpro 2L
BT AEERSRZEZES) . Sources and Effects of Ionizing Radiation, UNSCEAR 2000 Report to the
General Assembly, with Scientific Annexes, Volume I: Sources, Annex A: Dose assessment
methodologies (2000).

PRI B, R R U T U LBE - IRMEEON. 4. BREEOAT O 0 bV F U LEMIRNE, J. Plasma
Fusion Res.,92(1),26-30(2016).

6 UNSCEAR: Sources, Effects and Risks of Ionizing Radiation, UNSCEAR 2016 Report to the General
Assembly, with Scientific Annexes, Annex C : Biological effects of selected internal emitters—
Tritium(2016).
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RN &7z, 1IF FEUTEEWOIEAE LT D N THURPERAE TIH Y S - K OB 1,
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SRR 0D FR ) FE T AT 72 9 O BALER L 72K) 2MEL BEIINL TW A, 4F0 3 4512 ALPS
SLELK DU N BRI E SN2 &b H D, M) FUNIHT LB LBEmE > TV D,

ZD XD KWL TIZIBN T, ALPS B AK DS IZBT 5 BEA T ICH D L0 NI T U
DT B OV D3 HTHERIZIE . AT BE R O AR ALELER 34T 12 K 2 43 HTRE ) DAZ IR D R fo
O KIRE O 72 %8I, SR b5, FE T, 1F FBIRICHIE S i1 K E st
FIEE R O O RS EGRICEH SN TV AR A 80 osEERE R o ~ U F 7 A
REOHENRI TS bRk bLD,

INOEEE X T, REGIZ ST > Tk, S HrHsBIR O A ELE 155 O RERER ISR
SO AN OFEHE, EATIE R EEZ X DD 1S0 119292 K-S\ 7= H FIRIESEE D
BHSEONEEZBIN LT, 7B, JEHA 0BT 1%, (KIS~ PEILEE R Z DO oLEE O k
VFoaEB ey, HEHMEEITY ECRAL T+ 2 b H 052D T, ZDO0HTE
LB/ e AT =y VERESBERE LTRHE LT, £72, EEORNSC2RE 208
TE DX, DT HFEO 7 v—% R E &b, ROWETIE, EERICE T 28R
BHE R U 0 A0 EZ FOICEEE L TV A28, B2 0 otho B RO 58T BIGH T
X5 &0, BEETLHERSIGRIZOVTHIRIASINER LIZD T, BEIZE NIV,

B, NV FULAGHICR 722 & TIERWA, 08T - WIEZEAIT O BAUZIS LT, w72
FEZETIRTHMLEND D, HIZIE. b U F 7 LEEOREE 2 AT 5 BBV T,
SRTICRE R 2 BT 52, FE X ERMEAS LD K5 B FIREOIRWHE L RIRT 5
Gahbbd, £, EEREOE=F ) T TRy 7 7T 00 RUUIH HBEHAEHZ SN
T, BELTIHMETRELL T THD Z L 2R T 5 HMTHIIEL, O/ TR A #EK
TEAOWEEZRBIRTHIZ LW, i, <0227 ) —= 270 L, BIELT 5K
HTRELL T CTH D Z & ARHITHER LI WGAaE, BIEE TR TIREA WL, 7>
ATREZRBR Y 3 TR DA B2 BRI U LV, ROFTER, A< BITHEDO W -
HEZZR L TWDHDTIEAR, £72, B 28 LWEAMTA R STV < CRRF S vz,

T R PEFEAS (Ministry of Economy, Trade and Industry): ALPS #LER/KDALSY
https://www. meti. go. jp/earthquake/nuclear/hairo_osensui/alps. html

8 BESF - VYLK - ALK IRBR RS SE: HAUE R — T 4 v 7 A (B BEFH IR IR EFTICRBIT 5
ZIGTRER AR S ALK DAL T B B HA T £t 2021
https://www. meti. go. jp/earthquake/nuclear/hairo_osensui/alps_policy. pdf

SR IHIRIEE S R R E RS (D44 4 A 6 H—H%E)

O - A TERIEHAR: EERET =4 U v 72 onT RTSEMRRHEESEEE) (B34 12
A 21 BHGED)

"JIS Q 17043:2011 TEAMERHN—HAERBRIZ R4 2 —RERFIH) (2T, ABRPTRHIILENC L5, FAlick
DIFEHEZI S L TOBIE DT 4 —~ v ADOFHli & HRERBR & EE L TV D,

12.7S0 11929-4:2022, Determination of the characteristic limits (decision threshold, detection limit
and limits of the coverage interval) for measurements of ionizing radiation — Fundamentals and
application — Part 4: Guidelines to applications. ISO 11929-4:2022 (2022)



L OEEEREL, ZV#EURFEEZSEET 20O THRY, BHWERICLE R HiEE S8
FHSERIRTAUL L < 2D DIZHE RN FIEZ FiR LT 5,

TEEIRO—B L7220 X512, W 20D - WETEOMEAEDOE TR LN DM A
REL L Z L TIORTOT, BTSN,

F 1.1 KB b U F U LR ATRE L~L

. M AHE L~
: B e
7 @Jf,jﬁﬂ (Bq/L) *1~%
vaj N SHl e Y1 S
R TR ARG AR
20 ol 100 10 2
. . 500 5 0.8
H T AL T )L
1000 3 0.6
90 mL 100 4 0.6
Y mF Lt 500 2 0.3
1000 1 0.2
100 L 100 1 0.2
. 500 0.5 0. 08
7 v ZREERL N A T
1000 0.3 0. 05
145 L. 100 0.7 0.1
Y mF Lt 500 0.3 0. 05
1000 0.2 0. 04

X1 KBt FUbY T L—2DREEkKIT 11 T3,

X2 R UT L—va U X OFBENERIL 25 % T D,

W3 BEBONY 7 7T REEERIE, 200l HT AL T AR 20 cpm (I 7y MES) ., 20l BY =F Lo
ASNA TN 2 cpmy 100 mL 7 v FRHIEHLAS A TR 145 mL AR Y =F L XA TIALH 4 epn &5,

¢4 BREEME (NIi-NiEB) o b F o AERERIZ6 &35,

F 1.2 REEEO M F U LK ATRE L~ L

e REEAR () | BEREE () %E;n?) e
KSR 100 20
hYF o 10 500 !
(HTO) ** 1000 5
5 100 9
NUES/PN 10 500 4
(HT) ** 1000 3
1 JIERT 100 nl 7 vy FHENERAAL T U, BURLEKRE I FL—2 ORAKITL 1
ET5,

2 WU TFL—va X OFEUNEIT 26 % T 5,

¥3 100 mL 7 v BBIERAL TADNR Y 7 7T REHERIZ 4 cpn & 15,
¥4 JREEIT 25 °C. AHRHEEEIL 70 %, HEXHEEIT 16 g/m’ L9 5,

X5 MEEIE LY FULKETAMBEZED T80 g. BAMEMNTIZI0 %ET 5,



#1.3 4w

HELD N Y F U AR TRE L UL

g | WENE ) B e i
LA 1 K 100 ! 0.8
NEPA 500 0.5 0.3
(TFWT) 1000 0.3 0.2
VEN; s oasiil] 100 1 0.1
R U F L 500 0.5 0. 06
(OBT) 1000 0.3 0. 04
1 BIEAEE 100 nl 7 v RBIEE A 7 /b, WL U7 KRB E RS~ F b— S ORAHIE 11 1 £
Ko WS F Lt s D DR EE 25 X5 TS,
3100 mL 7 v RBHRRAAS TADNY 7 7T 0 REHERIT 4 cpm &5,

4

JRIBEBEGR BT 140 g, BINKAEIE 75 mL, KX 75 %& T 5,
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KRBT, Bk QR IR HLA) « OBk G bk g KkaE, #RK) | ik R Ok %
XG5, RRBIZL DM EIT > THEHREIK &5,

2.1 FBHREL
KRB ORI T IEIT. FSTRERIEES U — X No. 16 [EEESEHEEGE) MO No. 35 [EX A&
2B T D REARRBUEA ST 5,

2.1.1 SRR OERBSEE"

(1) DRHUH
BB L, BEDO BMICEbE CRET 2 ONFAITH 5, F1 I hiak)H
WOBEEE =42V 7 OBLE OB OB BHLE 2 R E T D BRIE, Misk 0 DS
HFEEZBETLIENHEELY, ZOA, FICBET LI LT, MsEd THa S
NTOBEEIKDFEKEZRY ENAZ EDRNWEICTEZETHD, -, o
Ty RT—HF L7205 DKk 2R E L TBL &7 — XM OB BT
Do

(2) BREUHSE
B OFRBUEE 1T, Bk, BOBbK, MARICOWTIR, E2~4mET5, 7L, #&
BEKDIFIKRS B U F T LMK > THERIND RO H 5 5513A 1 BIRRE L35,
MK IZMERRE I CBRIR L, 1 220 & D TllEREE 35,

2.1.2 REEBEFOEER

(1) B
BEGUEHRIL, oAmiE, it LR CoOEK, BOMEORFHSLZSE L, 0.5 L~
2 LIRERIT 2, SREMEZITOSEIEL. 2 LEREXKNETH D,

(2) REIOILE T
BE L7 BHI L E IS U EEE 7213 A0 (AR5 FE C) L Ol 2 %4 5,
FRIZERIN L 72\,

(3) Bt
PREL U 7230BH L, IR K DKIFERDIBNEN T2 I 512 iBE R (7 7 2,
FIAF v IR ITER L TRET D ZEREE L,

BHEARITHITTHD, T2 U THBIONRICHT- o T, R HRES RIS RO RSB TR [
RE=Z Y 7220 T)] KO TRERFE=F U 7o\ T 25T 5,

RN Y F o ARRAE T D BGe, BLUG TR Y F U ANRET HEEBGICE N TE, M) FUAREN
FWKKKAERDBRAZ S T2OIZ, T ABEBHAOT3REREDH DT 7 AT v 7 BaslR(ET HLE
N5,



(4) FEHZREET 2 sk
B BERIEE S Y — X No. 16 TBREEFUEHREGE ) BTN No. 35 TERRREIZ IS 1T 5 Bk
BHEEUE) #5305,

(5) FBIOVBYLRS 1k %I
SMERA IR DRI T D b U F 07 A X DB B LT E OME R H Y |
EETHIVENRS D, £io, BREREFO MY F 7 AREIIMD TR, IR
WONFERFEOREHIEIRE THLONEBTH D, T DD, WlmlZ LV DR
STZREIR T 25 A IR EREI B S 2N K oD, BE L TRE L, &
BN T EOKBEZ#T D ENREE LY,

2.2 RABIKOREH

LD b Y F 7 MREZFEELHRET H7201I20%, U F U ALSO BURPEEFE,
WS 2RETIVLERS D, —MIC, REORBRICIE, §EREE, BUERZENHOD
NTWD, BERBITFERBICHAT, ARREENHEY, AKFRE 100 nl 2ZKE T2 DI,
JREZARRITAY 1 RpfE L B EZRRE I b IRefi) ~6 RE#I D5,

AEOBEMII, LTOLEBD TH D,

- BRI O A /NS D T2 6D O B AVEE

N U F 07 DDA O HERE R & 04y

- MR L DoyEE

7p¥, 12.3.1 @BEEMIC XD EMIEN IO BMBMHEORKIZIBNTH, AL L
L 50, BRETORZIII O BRDOIED, BRI OB 2 —EICHET T 5729
DOPIEALER, B ORI IIRINEMRE OREOHNN D 5,

2.2.1 HWEREE

HEARE T IROBULFEM K OGAER LI TH 5, ARRIEE OB Z X 2. 1 1TRT,

(1) BRELF-E44
- F2AT7 5 23 (100 )
© REAKREZT (2w 7 KOV100 L BEED )
- WHE () —E el
- S E
- < hLE—# (100 W)
- BIEESR (v ML e —Z AR EN TV DB RIEFIAETH D, )

- AR

B IEILFE S ¢ BOEEREE D BRI L7 KEREIR N U F U A DK~DAT, RADIOISOTOPES, 47,560-562 (1998)



(2) AL
- JEER{ET R U 7 A (Nag0y) - FERLIR GREE 95 %L 1)
cE~ RS Y T A (KMn0,) : JIS AR
- BYERSRIRE (AgNOs) @ AHFRER 1 g 2 0.1 mol/L iR 100 mL (Z¥EfET 5.,
- ERUREERIEAERR (140 mS/m F2EE)
- WS A
- U

(3) #fE

O REPK ZF AT Z 22 My | HEEED 0. 1 w/wiREO@EEE LT F Y U AR,
W~ D) T LEINZ T 5, T2 22020 T2l a 2D 2 i+ 5,
¥, AT AGREIIERNC IR L T 2 L,

Q)  FREEEE AN T AEIKRPIEN TS Z & 2R L.~ ML — X ITHEEL.
BEARAIZ T 5,

@ ZEEKIZ, FABT T 222z, BNRET S E THET LY, ZoB. HEto
ZEWTIERE" T 5,

@ BoN/ARKE L 28— 0 —ICHR0?, EERIREERAR T L, e AgCl %
D7 AR OO FEZHERT D, QB LIGAITIE, 50N 28 8K Z
KT 5, Fd, BEREEEH A AW CERBEERLHE L, 1 nS/m FRELLT (K
OFIABLELEE THEONDMKDOEBERBER EFRE) Th b 2 L2 ikRT 5,

® FONTZAEKIT, BEHITHANERE 2R 20 R 2 29 550 1300k S (7
T2, T AT v 7 RERVE)ITER L TRFET DY,

i

2.2.2 WEXRHEE
JBEZARRE T, IROFLRL M KR OGN LB TH 5, REEE OB Z X 2. 2 |ZRT,

(1) BEERLSasb4
- AT Z 23 (1 L)
- FEZTIA=2(1 L)
- TR

o—& ) —xT N/RL—H

>

HEK O BEITRIEREHI VN E 2 B2 B[E L TIRET 5,

V' 75 22%p T A EIIMHEATNCHICHREL TR 2 &, ZOHAIRST, NI F U LSHTIIASN
BROFRIZZHOT, HATAIHREFHOICERIEs,

WER LT Y T A RO~ U RS Y T AT, BB OEEM A S ET 2 - O EREO 0. lw/whFEEE H
ZIZHRINT 25, 7ok, BEOKPOEEY ., BOWENRNGEIL, TIRINTH L,

9 1,0 & HTO T SNE D 72, B TERZEINT D Z L,

20 3 UL RIARHIAD - HA 1T~ v MV e — X2 OEIT % T Cemahi+ 5,

B LTEARPREHIAS RV E D ICHEET D Z &,

FUF U AR ETRY R D B, BEKETRY FULARRETZEERRBICBN UL, N T U LBRENR
WRRKERDERAEZL S ToDIT, HT AR Y O+ EREDH 277 AT v 7 Ba\RAET D MEN
H5,

SMERA R 2 HIRIRT D b U F U AL W REKSEY Lz E OGN H 0 | BRI & [FRE, 28R
FRIZBWTHIEE T HLERD D,

=

S

2

2
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7 g —H =N
TAE VL= (£120%, FAT 7T LREZERTTH IV, )
- BREEERG
(2) A3
- JEER{ET R U 7 A (Nag0y) - FERLIR GREE 95 %L 1)
o~ A Y T A (KMnOy) ¢ JTS GRSk
- RYERSRIRR (AgNOs) @ AHFEER 1 g 2 0.1 mol/L iR 100 mL (Z¥EfET 5.,
- ARSI (140 mS/m )
(3) #efE

O HBK?ZF AT Z 22D | EREO 0. 1 w/wiFRE OiEik) b U o A K,
W~ BTN T D EMAEERET DY, ¥, W T AGREIIME RN L
T L,

@ FREPEE MBI T, BEADTEN TS Z L2 L, m—F J —T R L —X
DAA v F & NI, 5y 60 [ERFRE CTH AR T Z 2 a% Az X¥ 5,

@ TAEL—HDAA vTF A, REEHENBBERETCHL LA, BZEay
7 & EHERT 5,

@ Ur—H—NADAAL v F & A, Kikz 55 CREICRET 5,

® ZEEKIZ, FET T A 2250, BN EE T 5 £ CTABE T 5, 2O, etz
RS D,

® W~ HUBH YT LAOENREZED Y 7 D DITEL TWRWNWD & 2 iERE, 5
7283y 7 &R U EREBIZT 5,

@ HBoNZARKE N 2 v —h —IZHY | HEREREIR AT T L, B (AgCl %o
N AER) OERROF AR T 5, B LIEEEICIL, 5 O 78K & 7
WT 5, £721%, EXBEEFFZHWTERBERZMEL, 1 nS/m BRELLT (kO
FliKRIELEE T O N DMK DO ERISER L FRE) ThD Z & 2RI 2%,

® HoN-ZARKIL, EHICHERE AT 52, Rl 2 ET 555 1350 A s (7
T Ah. T AT IR IR L TRIET D,

21 SRR O BIF R EREH N E AR R EEE L TIRET 5B,

B T7IRaON T ABEIIMHEAENC IR L TEBL 2 8, ZOHAICRST, b U F U D00 TlIKRDN
BYROIFRIAIZ/2 DT, HATIHETHIICERESED,

B EE LT B Y AR~ TR Y A, HEREO 0.1 w/whERE & B 2B R OB 0 43 iR O
TOWMT 5, SWEVKFEOFEEH D 2GS IE, RINTH L,

AN Z TR B AR,

B WL RIANHBDIZHAIT, BEERZ T, TAMT I 2a0E S & LIF Ty +—2 — 20K & O
fE/NES L, FAMT 5 2apEiEE L TR E T 5,

B BAWIRICEB~ o T 7 AL BEARES TWABRAITIE, FHE, RERIEEZIT,

OORNUF U AR EID O BEC, BET Y FUARBETAEEBIGICBO UL, N T U ARERS

WREKERDBANE S TedIll, BT ARBHEYEO+RREREDH LT T AT v 7 FEARTTET DR

»Hb,

SMEIRIE RS SIRIRT B S U F 7 2 L DERBAKRRNTEYR L2 & OWRENH Y | BRI & Rk, R85

BB W TCHERETHOLERD D,
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SYhTIL

T\ —— AHEIK

U

R KZIT
(aw o RV 100mL BEEY FF)
FREISZ2aTHE

200~250

FTRETISZXO

aooml) N\

[ —— sk

v hlE—4

vt
op
|

L ] BAL o mm

2. 1 WIEARRIEEOF>

2 BHIED SOOI ) B AN ETRE LA T L%y h U, IEREEZBET . SN D ARG B A S 78
Wk 9T,

B e—ZDORELY LTI EDEARBKICE AT DY T ANRBAL, BAIIRDIZEND D, BB ORI
WX VIREEHEZEYIIT O,



FAEL—EA

A —RF—/\R
NETS RO

HEay )

mHK A B G

r—4 ) —

AT F A2




2.3 MU FULDOEMEENE

BUEDBREAKD b U F U MREITIIFEFITIELS BNy 7 7 I 0 FHRIKRY v FL—3
YHY U Z OB TIRME (1 Ba/LRRE) LIZEFBRE, b LUIZRUTTH D, =61,
KIZZENED I HRERN N FULAREL~LVTHD, ZOL) 2B ERBEE Lo
DI, N FULAERGET ADLERD L, KEFRNARORMEEO T TIX, KEEXHET
% 05 1 (GERFIRARIE) D38l K OMRE & b M CH 2 -0 IR Vb T g, iED
HHOSSHEL 22 METIREZ LK< BB LT, BREMHET 08I 0 ERELE LU,

BRI, EIC, SREmE A WTT VD U KIERZ BT D ik L EIRE S T ERE
(Solid Polymer Electrolyte; SPE) ZHWIt HENH D, ENENDHFIEDREIZLLT T
H 5,

[ & BRI X D B
N F 7 AFRBEERIT 0. 7~0. 8 2 (500 mL 2>5 %9 50 mL (224G L7-54

[(AV v ]
(B OB Z M T E D,
[TAY > ]

IKFBHALWRFETANREG L THAETHDOT, BROBRNEH 5,

© PREDEIRD/NZ WD, EARIZEFE NN D

- REBHCEME Z M2 5720, B =R %@#%6 S5, EF% OZEEEER
WEL RS,

[ [E A 1550 7 R AR E % iR A ]
K~V %?A%Eﬂq—\ 0.6 R (1 L2264 70 mL (ZIEM L7256,
(AU > 1]
- REBHZEME Z N2 72 0o T, #Him b, RIS CE 5, S HIT, R ICARREE
TENEIERETH 5,
IKFETT A L FRFRTT ANy LV THAET 2D T, B DERPE,
c R DEIRNKE WD, BRENE,
(T AU > K]
© RIS T RUEFT O LRRE T 2o,
© SPERHIL LA, A— T —IC L DRMBNEL 725,
© EMRIZDEOREIPERFET 2D T, B OB BB RICOWTHERENLETH D,
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2.3.1 &BBEMWIZ L D BREN
ISHTEBl 2 TR BRI . WE LT N AR NMA CT AL ) BEEKE T A, ZO®E

FRESHE I8 (Fafi) . = » 7V (B5R) 2 W e @ g EmiaiR U, EfREEZ1T5, U TFo
DfiRIE, OB R CIRERE O b U F U LKREREER L, BRAITRO N T Y

DI (F 723 MIER) & il 2 ORUE O RFERN L (BT L 0 JH3 5,

(1) ISE
/IR FL—a B (Liquid Scintillation Counter; LSC)
© A F =X (TEIEAE)
(2) BRELF-ERHL
C O REARREEEE N (2.2, 2 EARRIEE SR
© T AR
- BT RFR(R/NERY 0.0001 g KTN0.01 g)
C EBRENRY R
vy b Py
- BT AR VRO EERE X 2.3 128, )
[ GV N
o=
- EfRREEE N ORI, 72—V T o=y b BEMALY — i, vV arF
2 —7 (HERUH) | EIEDR, R B (EARRNELEE O 21X 2. 4 12 T,)
© FRATZ 22 (100 mL)
C O ERREEE X (2.2, 1 BEARIEASR)
< JTEANAL T NA(T BRI A T L)
(3) A
- RSB LERRIK (2. 2. 2 BIEARIEZ )
C OREARRICKLELEIE (2.2.1 WEARIEL SR
U F o AEAEYARR (ff R COPREEN 10 Ba/L FRED D)
- 3R (10 mol/L, ] OF AT %)
VN3 (2 all NURVN
B VN
- VS
kv TFL—H
R YT T LK
- AR

R =y SN DORBEMAEH LT Ly, FEL IR A 22,
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(4) #aE

[ MU F U LRER R OFER]

O Vet « FFHOT T ARG@ERIET U U L% 2.53 g A, DEOMAK THEMR
T 5,

@ TI7ARMBTHIVFULMEERK 10 g #MAD, ZO&E, PMERLUT 4HTETIE
AR a RSN

@ HTARIBERWTZE &N 505.00 gl ETH T ARGRICHMAKEZINZ 5,

@ FROBEEZERVIRL, MY F U AREBEMREZ 2 SO 5,

[Tkt D]

® kR 600 g ZTRERME T D (2. 2. 2 BIEARIEEZSH),

® Ve - IRE DO N T AREWE LT N U U A& 2.53 g MMz, A LTREKD

TR 5
D H 7 RERER IR 505,00 g 12725 £ TH 7 ABRUCHEKZ 2 T, BHY
SRR & (R 5.

® IHTEEIREER DG AT, EREOBMEE Y KT,
[EfROxyF 7]
© ®BREBEZRER (TA0 ) KER) O L, AKEKTHZITHEE L%, 10
mol/L MEMeHiZ 1 ;pfiR L. K& %y 5,
AIEAK (RA) TEEEMmE FRIPEE L. (& LTCHEBEZ RV LT,
MK CEBEME VT 5,
U 3 R AR LKy 2 E LD,
E—TF 4 A ETEREME RS D,
FRLOEME T 2B EMOETZ T #R 0 IKT,
[ FEARHR O]
® Wi - WA O T T A LOEEWD) &S,
® HFAEECEMAREIAE 500.00 gz, ZOLEXOEEEZ W LT 5,
@ VeV IR D DB B A T A VITE LIAR, 2D L XOEREE W L35,
® vV arizezldI AMELOODOHNIIEESE, TORY 2 =—NLT—7 Th
&, HABNRNRNEIZT D (K 2.5),
@ SHEEIPEE O AE, ERROBEEZ RV KT,
@ [FIERIZL T, Y FUAREEMBEEHIOWTY, EELOBEEIT I,
[ A M ]
@ 4 C~b CRECICHAT LI AKEFICEERELEZR L, BHICXDENRNED
EET D, KB 2 R CEIN 272 <,

Be 666 e

¥ SBbK & ftER 8 500. 00g, MEMFRE 50.00 g & LISl W TR L, HlE, WEMEE, HEE,
SRR SV TS CTHELEE T 5,

PARWVRE DT BEFEHEKE DR TE D, WAVKISRRIKZH AU, & OITERICTE 228, RBKD
LRRWE S ITHERET D,

T =Dy ra=y b (WAVKTEERIEE) (3, KIEORE S LEMUSTHRET 2REAELZEEL T, Tk
WHEEN ZE A DBERH D, KEREOKBOIELSEICHER LT, BHKOERZ +2I2/T\V, &5
TEONERD 4 C~5 CREICRIEND LS ITREER LR TIR 50,
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@ AN A (BFEAFBEER) ZREMEL OO ) arFa—T%, TAPEKILIZ
o175,

@ EPCEIR & BT 2T D,

@ FEREWRFOV Y FARZ AL, FEEEN Ah) OXRREERIZT 5,

@ EREBFEDOAA v FE2 AN, Biizd 1 ABRERL, EXOWAHBLTND L%
BT 5,

@ FEE 5 AICERE L., BRI 100 g 2725 F T8 240 FER (R 10 B RE) B A
foelF % (X 2.6),

@ BN 100 g GRS -T2 D, BIRARAICTT (2 AFRE) . BRI 55 gl
RHETEIDICEMREHT D, ZO%HE, MAER CRLIZERELZ T v 7 L,
ASEIC BT 1300 Ah CTEM AL 5%,

@ EAE 0 AL, ERERDO AL v FE2E)5,

@ vVarFa—7 §HRERONL, EFEALZKENST L, B0
BEIATE Lo K+ & s,

[AERE ORI Nk > F L— 3 VHIE]

@ E=—nT—TEWOIL, ERE VNI OKET A %2R & B L% B W)
EHET 5,

@) EREENE LBk E T AR D 75 2 a2 L, B AR L g MATTAB Y &
Ntk RGO KIS OTEE A ERR) . A Z2 8N 5, &REMIZKEKT
Fo v Lcte, KUK Db a3 2720, 0.5 w/vIFREOKE{ET MY A
KR TIRET D,

@ HIEARRISEAMAN T, REPKE AN S AR T T 2 akgEi L, wETHET
KT D, REBEIGEDL., B TH D, REROBRIGERLHRT S (7
VT UPERERW EIRIR S T L— g VIIEDEEIC D) (2. 2. 1 FIEARIEEZSHR),

@) AREBEWERGFRL, b rFL—2%2Mx, +oEVIBEE—ICT 5,

@ FFICERNY F LKy 7 7T 0 NHREE 2 SfE 5,

BIEFENT 15 CRIRICHR S T2 A v F 2 _X—FZNT—BE~1 BEREKES D,

MERE 2 LSC OFFEDBATICE v b1 5,

500 47~1000 /yfIfREZ BZL & LT, HIEZEIT I,

® ~UFULREEABEHCOWTHERRICIRE L, HIET D, 2720, +oiiti
BRBHND Z LD, 200 2 RIFRERIETIZ LV,

[N FULREOFE] ©

@ hUFUAREMBEOHBERI D NNy 7 7T 00 FiHEREZE LS X, EBRE
BHEERDD,

® & O

R O HET 5.

" RIS SIS 14 ARITH 5.

O iRy L F L— 3 VEICBIT 8 LV WEIRIEO T H £ BT 5,
N AMT F A2 R TR LRVEEIE, B E MR TR,

© LR SOILARG F ISR LT
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IEBRFHECE, FHEzhE, WEMGERE R ORI ER S L v . BRRRERO MY T
DYEFEREEEEID N U F 7 LEETS Bq/nl) 2B T 5, HEMIE QI TEMmE T H &
T 5,

EAEATO N U F U AREBEAGEIO R Y F U ARETI Be/mL) ZH ML, FY F T A
TEHERFyq = Tf/Tie OV N U F 7 WFREEHRR = (Tf x VF)/(Ti x Vi) & H 5, B
ERITERETH ET D,

[FREIS . SHTERBHI DWW TIEBREI R 2R 5,

B HTERBHI DWW T, EBRGHECE, MR, WE MR E L QWM ERE LV | B
MO MY FULREZR T 5, BERMIERYIEUEHRIE &35,

@ BT RORFERMEEN = Vi/VFR VN ) F 0 DZREHER LV & oralkto h Y
T U DIEEE Fsqmpre & KO, O~ F TOFFREREE & 0T~ Y F 7 AERIENE
e (K2.7) 18T 5,

@ HHHRERO U F U LREE B F U LR Fogmpre . CHR L. IRMEATO 73 HT7k
BKO M) F U NREARTT 5,

RERBIDEEAE B 25513 B oWREHZ DWW CEHE &40 kT,

43 ==
5=

figrl & AR O b U F 7 AREBEABRIO N U F U ARREE Ba/L) LD b U F U AR Fgq &

BE(Ba) teinD MU F U MR EREH N T 5720, BREAO MU F U LAREFE L ERRRGELR O b F 7 LR
FERE OWEAIE A 25— D 0B D 5, BEEAMIE A2 F— THIUTEMRE T A TR TH L,

[ERVAN
77

45}\

BrBUEHOMEEHIE AR T H CI72 0 O CHER B LB Th B,
Y F U NBERERBEND L F 0 AR 2 LAV 5 R B,
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BeEE - (JA - N ) = B8 - BI¥EE
(PM-EM) - IA=IA

G66°0 * ( LM -2ZM) = IA

z-aLs
BEMTOA—E &Y LTI L HBEHE 1-aLs
FEEH WM%MW& FFEEN | 3gREN
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2.3.2 BERESTEMY (SPE) I X5 EMREEHE

[ KT 5y ML (Solid Polymer Electrolyte; SPE) I&. BiA A v ss#afitfis o —FE T,
B TBITA A AMEEEH D 2D D AR LR E LR S BT LD THh D, R
I% SPE BED i % ZLE D& BEM CEATZ L O T, BMICEREZICT & A LTKEA
d 3 SPE A RE L. B CIIERE A ANR/A L, B CIIKEDN A% 4T 5, SPEIZ &
HIEfEEE X, RSN bOEBATHIZ ENTE D,

SINTREtE H O LR L, ERARE 5, ZOEMRKEZ SPE JREIEEIZ LY
BIRNET 2, 51 LORO TRWEREERZZ VT M) F U L BIRRERE 2R T2,

(1) &
kIR o FL—a v v Z (LSC)
A X a—F ([HIEE)
- ERE TR E - (2.8 LT 2.9)
(2) BALEERHE
CJREARREE X (2.2 2 WERREEE S R)
- T AR
- T NERR S
- 2T Z 23 (100 nl)
- BRI GR/NEED 0.01 g)
- EEEy b
COREARREE - (2.2, 1 HEAREEZSR)
- PERDR (7 > FBRER A A T L)

(3) A
C BRI LB RRIR (2. 2. 2 IEARRIEESR)
N AV
LR IS ER IR (2.2, 1 WIEREIEEZ M)
by T L—#

(4) #1E

[opraket oFRH]

@O  HrEEHY 1100 g ZWEAE T2 (12, 2. 2 EAR L) 250),

@ HREBEHOREKE T AREBMRET D,

[# 18 O Ve ]

@ LAEH % CRER R o BRI EE O L ORBEE 28 <,

@ BEFYFOLK N, EIE 10 A RET 10 SRERGOT-ODOEMRZAT
Do

® EPKEOHLOOASLVTEZBT, B Y F v aKEHKT S,

O FRBK Z AR 1000 g & L72BAIC oW CRIHE L7, ki, RURE . BRERMEIC SV TSRS C T
HAET D,
TR YT U LKRORD D ITHIAKRLREK Z DTS L, 727210, 3 EIHOWAHI LT 2T 5,
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B, ®NYFTLKEMAT, WEIFEMERED KT,
BZREKE N2 T, [ARICBREEME1T .
AEIKEY L A DV T 2B BRI AR D FREEICHEK T D,
B ORER & BiE# % TR <,
BBNEBICIENTE S 20X D IO BKT 5,

BB IR FEOREIK 1000 g 2Bk 2 71 AND™,
S i R ]

BIREEEEO 7 L——% AD,
PELR AT A DO E AP ERE (1 C~2 O TN 5 £ TR,
B OBRE AN, TV N7 hF—% 4,

57 A il B

FERARAIE OB L NEEO O EA &R L, BEitE 10 A BREICERE LEMZ BRI

@C)@(DC)@C)@()@(DC
=y

N

BT 2 MmCT T2 DOmHA 7 7 VYD AL v FE AILD,
B AR AT BT, RAEHIIT 50 A £ T ERIT A,
FEHK 1000 g, FEAFFEDR 50 A DFRMFTIE, £ 3 BRICHENFIE®T 5,
EEO HENME IR, BVBEEICAIE LIoKENED, BE T 7 7RHEA0%
FF,
EBIRARZ 2L, 10 A FREE CHEMT 5,
BEO HENE IR, BERAOCELEOSEAZEICL, BREROT U R Ty h¥d—
K OEREY S,
ERAEEE O 7 L—h— %) 5,
ABIKELY L A DSV T 2B, HEAK A2 100 mL AT T 2 aiz Ahvd,
WRIBI D EREIRAE DT DT, HEEOVEHFEIT .
EREDO N FULKEEM LI L Z1X, ATV =KX VR L3k kD
RN FTARHER LT L 2R L TR,
[HERE O L IRy > FL— a3 VHIE] &
@ EREME LI-REKE T AR T T Ao L, G ELENZ D,
@ FIEARRIEE AN T, REPKE AN S AR T T 2 ak gk L, wETHET
KT D (12.2.1 HEAREE 2281),
KW EPERBERL, by FLr—2%Nz, +oEVIREY 2T 5,
FRFICEE N U F o LK TRy 7 7T RAREZ 2 Sl 5,
BIEREHL 15 CRIZICR T2 A U F 2 X=X NT—BR~1 BEEREKET 5,
HIEFEE LSC OFTEDBATICE v 45,
500 43 ~1000 sy EA HZL & LT, JEZEITD

®6 6666

® 6 66

@()C)@l@

B RIFR ., AN NI IR ITGRES B (SPE 2R SER WK D129 5),

PHHEIC LTI, BHT 7 UMBOXYATREHY, BRAX CERTEEBNIICT 7 oRB b0 LH D,
MR, Y —IKALIZE LTRTED 3 UL i< & EiiE B EMICiEn R < 72 b,

L AR AR TNERENC S U T, B —fiEE 2 FowR D TR,

2 FEL IR A 2SR,

BRIRY o F L= a VBT BEE LW 61 HEREBI OB KO 6.2 HIEl B,
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[FUF U LREDFHA]

G WIERBOHELEL Y ANy 7 7Ty et eE L& ERFERERDTEO
B FHEEER L OPEMEE XD IR M) F U AREZRHT 2,

G ROIPEARD N F U LAREE WEERZ =Tf/TiTERL, oralkto b F o
L AR 5,

HOEERERZIL. BRERIZO MY F U LREDLT/TIOZ & TH D, IEREH (9 10 Ba/L) OFEK 25 (nIE
i L TR O MU F v AREAZRR L, EMRATEO b Y F U LAREREZRD, EOVHEEENT D,
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3 E RS

KEHFINIFET D B Y F 7 A, KBRS (Tritiated Water; LLF THTO) &Wh9H.), K
Z AN (Hydrogen—tritium; LAF THT) &WoH.) ROEEYIR Y Fo A (CHT 72 L) @
HDIZKASND A, CHT ICOWTIEFET 2FE P BENTHY | BRkOE=41 7|
BWTIEH L TW AN IEF 2D Enn | AOoHETIE, KREEUEHZ HTO L OVHT %
WG T 5, B, LB EME EHTO N LV EECTHY LT LLHT 20 CE=4 VU >
T HMETR, ZNHD MY F UL, ALFREER RS 2 LG, EICEE LTI
ENENOMWEIE LIEFEEZ WD,

HTO OFEEFHFIEE, (1) TV X 27— —7I2 X 2008k - WIRHEE /) X OFERHE JE D #1112
ST AHAWMEENZEL TS, (2) U BF I L DWRIRE HHEREND LEWE O DOWIE
RESIMMEMIZE YD — B TOnDd, (3) BB Z D HIE HERE N D 0 LG O OfFE,
HHNE (4) Ny v TE a2 MR RICENESLEE LW an, SHUSTORIUCA
mChn, (5) NTVUTE D NIy TRIRTHREND 28, Mok L [R5 O R H ATHE
LU T DT EMRAE DA LT L 72 D (6) MHIEREE « FEIREIXBRR 2 F 2 ik
ERBRTEDIREENFRETH D, b D, 7o, ) BREHEH WS HiE, (1) Ny v T
H. (5) RNTV U ZERD (6) WMEBERICBOTREAT M) F U AREZRHET 57201
X, REFOHENAEREH -0 DK EEHNTRO D LERD D,

F7o. HT OELEE, (1) TLF a7 —v—7 1020k fiETEL S 27— —
7 %l LT HI0 2R\ 2RI, IR Y F U LKBHAZHKLE LTNATZOL, /NT
D LAk L COKICER L GO KEEL X2 T —2— T IS 5 HIE, (2)
NRTY 7RI T Ty ZWIRICHE LT HIO 2 W - 22K 2 BRI MRS - A4-T
VR TS T AT L TAKICER L, 5O KE N Ty TTRIRICHET 2 HERS 5,

WL & FN 2D 74 TR O THIME SN2 HT0 OV HT Z[EINT 5720, 77 A& BRIF
T L THIEKRZREEZ L, 22—V R b7 v ARICE VKRG EREINT 5, iz, MEEESE
ETIMBIRMR LT K Z BT %, B L72Ky OBSIERZRE L, LEIDE U THERE
R Z1T-> CHIEAREIK E 95, B, ATV U 7T EROGBEEERICOVWTIEEE B I
B#E LT, BEB TRATAHAT Y U ZEITHT B N Y F 7 4 (CHT 72 E) ZFH75T
X722V, HTO & HT 244 L7218 O KK & A —7 0 TMEV L 7= il 7 & 21258 L C AR
FNUFTLA (CHT 728) ZKICEBRL, BHONTKEELXa T ——TIHET L HED
5%,

% N.Momoshima, T.Yamaguchi, T.Toyoshima, Y.Nagao, M. Takahashi, M.Takamura, Y.Nakamura: Tritium in the
Atmospheric Environment, Journal of Nuclear and Radiochemical Sciences, 8(2), 117-120(2007).
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3.1 FRBHREL
3.1.1 HREUH S K& OBREUE B

(1)

(2)

PR H =

Bt OB E AL, HERICEDE THRET 2ONFAITH 5, BT iik)E
DEEEE=5 U 7 OB BB OERIMUR 2R E T D BRI, Faak 8 OB 5k
FaBETLHILENEELY, £, Ny T T RT—=42 700 5 5 o
RERELTEBL T —ZHliREDEE T2 %,
PRI

PR FANE U, SRIBUIRE 1~2 BRI & 9%,

3.1.2 RABEREFOEER

(1

e

BRI

FHINZ LD REKFOKRESE (EFICE L, AFRIE VD) ITEV DR S D5, JlEICHt
T HRMEKEE LTH0 nL ZHERT 5720120, o TR TOHRKEZEL T, D7
<EH 70 mL LA ERIRTE D &9, & E o IR (IR 2RO 221 e
BV, R EAHEE D O RO MR [g/m’ ] 23 3.1 IR T DT, 2FICT5H
&RV GHEFEOFEMIIMLB 25 H),

Bz X, &R 25 C. M 70 %ORFOHMEHE TR 16 ¢/m’ THY . 70 g LIk
DKRZBRIT D711 4.4 @’ BREDOKRKSMNE L 725 DT, LM 1 E# O
Bty FIEIEL 0.5 L/ LL RICRET D, Ny T 7EOLEY, WAl 600 g % M
WTCRIFREE DK ZER T 5 7201213 2 BB E OB A BE L 2 5,

B, FEEEEIT, MEARE LT 100 oL A1 TAOEHEZFHEE LD TH
D, 20 nL ANA TAEERT 52552, SHIZPETH L,

7% 3. 1 MaxHEE (g/m?)

GERSHIEARDY

10 20 30 40 50 60 70 80 90 100

0.48 0.97 1.45 1.94 2.42 291 3.39 3.88 4.36 4.84

0.68 1.36 2.04 2.72 3.40 4.07 4.75 5.43 6.11 6.79

10 0.94 1.88 2.82 3.76 4.70 5.63 6.57 7.51 8.45 9.39

s38[C] 15 1.28 2.56 3.84 5.13 6.41 7.69 8.97 10.25 11.53 12.82
20 1.73 3.46 5.18 6.91 8.64 10.37 12.09 13.82 15.55 17.28

25 2.30 4.60 6.91 9.21 11.51 13.81 16.11 18.41 20.72 23.02

30 3.03 6.07 9.10 12.13 15.16 18.20 21.23 24.26 27.30 30.33

35 3.95 7.91 11.86 15.82 19.77 23.73 27.68 31.64 35.59 39.55

56

57

FEANBIL—HITH D, T=F ) U IFHBIONRIISHT- > L, R NRENREH L O ESEZER [y
BE=F U 7o T) kO TRAKT=21 71250 T 28R 5,
N. Akata, H.Kakiuchi, K.Kanno, N.Shima, S.Hisamatsu : Determination of the Atmospheric HTO

Conc
Fusi

entration around the Nuclear Fuel Reprocessing Plant in Rokkasho by Using a Passive Type Sampler,
on Science and Technology, 60(4),1292-1295(2011)
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(2) AEIOLRAT
BRI U723 UBH T, AR ORRH OKETIRAZR ER 72 K o1 BREAERR (T 7 A,
TT ATy I R ) ICER UTCTRET D Z ENEE LV, BBITIRI L7220,
(3) BEHZBEIT % sk
VEIZS T, TRtoFHEGTE L, R1FT D,
BRIP4, . BRI 44 . AR . RUBRER B, BRI RE, BRIBUG AT, BRIBCIRI, BRI
W, RIERT R (fhRR. LOT %), # AfG# (flAk, LOT %5) . BRHEE, fifEKo &L O
YU TR, BIH OREE, KR, WS,
(4) FBIOTBYLR IE %5
N EFIZ SR D DIRMNT 2 P ) F A K 0 REKNER L= L OERH D 1
BIOVENRS D, £z, BREREFO MY F U AREIImD TR, IR
DOVEEBRBEORBHIN RV SBETHLIONEBETH D, ZD7-H, W L~Lo
i o I RBI A IAFT 25 A ITIHRRERBI N E R S RN L 12, BE L TRE L,
RE G & 0T 2FORELZH#HT 52 ENEE LY,
(5) W F R OB BUZE & DR E S5 T
TLx 2T = —TEANDHESRVI BTV ERWS FEORS] O K OFR S
Ry T H 77— TR OE T EHEOBEN R AN ALRWEIMNIERET D Z &
ZEHIE U, A LR RBER DOEBSLENELDIRANR WG THL Z LITHET
b, BRICKRET 285G 1%, BAGRE L FKZAICHE L BT, AR H43Ic iy
ANOGNDGHICRETDH Z &,

3.2 FBHREUE
3.201 FLvFaTF——TZ2HWBHE

WA E L CELX 2T ——TZ2H0, K&AHFOHT0 & HT 2L 3 m I o bltE 3 5 )
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CORET R Y T ARESEE (K 3. 1)
- BRI (X03.2)
(2) B2
C HITABTAL(ELF2T7——T7H) (X3.3)
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Bted2, £ XTIV LDTLALEHTI DT A(ELF 2T ——TH T L) 1HEIL
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Z 200 mL/5y Tt L7 BRI (200 °C) T4 RFMLL EZEREX 35, hY F o AR
DEOEELOFMEICA WG GIE AT — SR OREL E/NRICMZ 5 7-01, i
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61 N. Akata, H.Kakiuchi, K.Kanno, N.Shima, S.Hisamatsu : Determination of the Atmospheric HTO
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Fusion Science and Technology, 60(4), 1292-1295(2011)
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7o, WMHIEE CRIFET D2 EMEE LV,

HZEavy

Sy TRY7 >

nd ) SN

FKE A

= (=R NN R |
4.1  EZEHRE L o B3

O AR OB ZEHFE G TIE, ABRKO—EAa— L K T v BN SN TICEZEZR L 7 bR ST b,
ZO=, MiEEBEAKOEEAZEIIARFEETH D . K S%EEDOHINLAEND,

44



4.

3 BRBEAE K DER

BLZE RO U TR o RE L. JE2E 27Ky URBEAERROK) 2 [RIIL4 % 51k 2 7
R A g A R L OWRSE OIRE KR TEIRIF 2 W TRBET 2 715 L filik

DORHFEHABELEE & - TR T OREsE T A CREICREET 2 FiEn b 5, Z 2 TIEE
PRI 2 AW TIRBET 2 TIEIC DWW TRHET 2 2 & & 95, MilEEE O ITIEIZ SV TITER
WA EEZ ST 52 &,

4.

-
—

3.1 JRBEE
DIV, KROEE, BLFRM R ORE « TARNLETH 5,

(1) &
- R E KU (4 4. 2)
~PECBENE 100 mm &, EEKF 230 mm g
(2) PR FERbF
- APEE (N (400 mm £ X, 30 mm £8) . AME (900 mm £ =, 40 mm £%))
AT AT E— AT — v AR —A
CRBEEROKH N T v Q) T2V —TA, 1 LE—I— &
-+ 100 nL F A7 5 22
(3) FE - =X
- RIS (R0
© PFBSE AT A (R 99. 999 %)
< BRI A (KA 99. 999 %)
(4) #fE
O  AHERIMNEIFRLEK 250 ¢ ZFED. MmlAHE Y —/L &2 55D TRbE™ % @ E 3
Do
Vel » W A O A RBNF AR Y — Va2 EE D, BEREEEZH D,
QOWEIZHEL 50 g FRERS D, HELH 5,
AT — v EQ L IIRGHANCE D, AR EFIZE Y M5,
WSRO T X7 B —%ED FF, NWEROIME LEET D,
PO T X272 —% 0 (11T 5,
PRIEEE E OB A AN D,
BRFEM NEHZHN AD SNV T ZRT, WEICIIMBET AR VEZET A2 TN 50
mL/ %y, SMVEIZIXEETE AT A % 100 mL/43 Tt d,
B EF D AA »F % A, 650 C~T700 CIZREL, HiET 5™,
B ESA 700 Cliigo7z b, BBEERKA R 7 v 7R ONRER 2 U0 11 5,
T2 L E—I—ZkKkEAN., b T v TE2HHRTS,
BElFD AL v F &2 A, 650 CIZREL, o< b EHIRT S,

CESECEORCNENC

® 6 6 e

" BALSRITIAA & LTRED D,

71

FAR TR, BRALEIIRAL IR 2Rz 27z,

Ry TR TORREREEH - TR,
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@ BEFN 650 CIZmLIZb, RETFE 2B, BB T2 AR b4 LT o BaEhF
%@@Jéﬁémﬂfl,%
@ BEEFOFETBELEXTZO, BEYFZ 700 CIZHIRE L, B2 OaEE I
B LT =V ETERITRBES T D,
O FEY— PRI T 7 72— LK orE, BEF B w20, K74
Y—THEA LD LT, N7 v 7RNITEIZiATe,
® BREENHKET L6, WELAVEDOBRFEOUGZ LD, EFROWEREZHOL, B
EROBEWT,
N7y 7EANAL, BEEND, BUSEELZ 2 LS SIREERKOEEZFET 5,
[ &S AU 72 RBEAE AR D BT U T, @~ DO#RE 2 Flnlih v K97,
[ U 72 BRBEAE KR T4 4 BOBIK DR (298 » TR L 721% ., EREHE 572,
PRI AR ONERITAD/N)VT 2, BEYF - BEFOAAL v F %285,
PRBEILE OEIR 2] 5,

®©6e 606

PREMNRET 0L BERRBERIRSE Z Y . WERARD N TLE 9,

HRBER T 72 D L ARE T E—ABMFE L, TADWNBEL 2DHDT, SHIZD->< VBHIED,
©BBRBER R Z o 1o AT, — BEBEFARRBER A O ST ok, MAEOMIGE LD BRI ADOFE L
7

OUBHT S L D08, BREBEICHE U7 R B DR 50 %~60 %BITHHY - 2 BRBEAERK A BN TE 2 DT, BRBEAERL
K% 50 g~T0 g FEEAFDITIT, MBERIEL 2~3 BT 5 BERH D,
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4.3.2 THEEREEE

WG SR AL PR % Jits L 7 A Walkt Ok, 893, AR3L55) & R O BB BE2E 18 2 FH W
T, IR S CTRRIBEAERKE S D FIETHY, ZREBEEIT A FOa— LR Ty
TIHET 5,

7235, 1 [BIOBRBERNE TRANE PR 72 30BN K 30 g FRIE, IBE, fA, Malalklc20 ¢
BETHD, ik, FREOLEL RN CBRARORETHIREND 2O TH D,

ZOHIZEBWT, ROIEE, BHALFEIM K OREE « TADKETH D,

(1) A&
- AR OB BELE E (X 4. 3 B /)
- HZET A (X 4.4 B)
(2) B E2RM
I el S AP S
(3) AHK .- =
- U BT
C BEEHFETIERTA T A A—T & F L EOEHS
- PR T A (FEE 99. 999 %)

(4) ek
O FEHMRBER S TR 20 g~30 g 2L, HEZMN S,

@ BAkbta—X(EE 10 cm) ZuEICHRE L, b o —XEHIR il 2 K 512
Y T D,

@ FEMABEEEO OV 7B R L, FTEDMEICE Y b T 5,

@ FBMANEEE O 7 & Z R AR CHESRICERY (11T B,

® HALX2 L —F KON AL AV, REMRBEEEICIENT A% 20 kg/cn® F
THET D,

® HAFRERET Lz S BHRBELEE O H A F A O SV T RO — D3 )L 7 %
C. HAFEEEIT,

@ KT —T N O % BEHRBEEE O&F K12, b 9 —Wa EEEE I L,
BRAA v F o2 U TREIZRBES 5, 2EE BB 2o T 20 &R T 5,
® FEMABEEEENB X DDEFF>THhE, I DITRBEEEO T2 K THolIcmHET

Do

@ PRAINTEPSL VBT, BFELOPRBETAR L bR FEE, EENHAR
RIEL L1225 F T 5,

O PR ASVTICERIY a A v MEERI L, BET A v LEET D,

@ BREEERE THA 70 CRED Y +—Z— "X THRL, 23—/ K5 v 7R T
WHEI, BRBEEE ORIV T 2 BO CTho < VBT RN b AKERZT— VR T v
TIHET D,

@ 2~3 WL LT 722, RTONLT 2 —HID 5,

@ Py TMBEAEZRVIAL, Do EVT A BT EZEZFERT D,
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W ==V FFT7y7E2ROHAL, HEZHET 5, TOWUEL TEWZRRERZE
Lal&, EUKkyEZRD 5,

@ [ER L7 RBEA KL T4, 4 SRR DR 1IT0E > TR L7212, FIEREHE 975,

® ABER . FUBMABER SR ICIZRALDEDR Z ) SDWTWEGEERH Y | TAN—F —
ZHWTESEINET 5 Z L FEIZR VIRV BRWTE BERH D, T

é¢;:>

=TI j

EHoaqarb

(X
\
////7 <— HRFEHE LT
LI

fEx #5920 kg/om®

e 10 g~30 g FE 25 kg

2 4.3  HEHBUEHABELLE (riflkdn)

T HBTEEYR NG E L. MU TF U AREORVBUB ZEE Lo RIT, REHAEARICIIA T Y R0 H
52 EEBE LTI L DBESH L 20179 BERH D,
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X 4.4 PRIEAE RRK RIS & D 1]

50



4.4 FEKORERL

AR B K M ORBEA ORI E EN DB, kA2 Nz TERT 2 Z &1L 0 ig
iR L. KT D HEERT,

B OWTE, REHFOFEMOEIZL U CTEKT 22 EHA[ETH D,

4.4.1 B GEIR)™

ZOHIZEBWT, ROBFYLFERM K ORENLETH D,
(1) B 22t

+ 100 mL F AR 7 F 2 2

E=—L5—7

C REWE

- YVhua— MNAHIZR

- TILIFRAI

C BHKATF 2 —7

- <2 FLE—Z (100 W)

c EBIEHESE (B, v MV E— X AR EN TV DI HAIFARETH D)

- AZ UK

BRI E OB A 4.5 1T T,
(2) A

R~ T T Y T A (KMnO,) < JTS B RRR

- VS

- U
(3) #fE
O H7AGBEFTO oIS ETEL,
Q@ FRETIFZA@~ AT ULK0.5 g MR DY,
@ RO 70 nl QO F AR T F A TMA TRV IBE, B~ U@l U v A
DT,

WA x b EINZ 5,

FABT T A 2ZBEVE R ONY Aa— MAHIRCEIRD 1T, A X 2 RCTEET 5,
FART TR ap FERIC~v Ml —Z &ty L, BIERERICERT D,
WHKZER L, BERESROELEE 65 VICERE L, BILEHET 5,

v hve =% EOT 7 A ESGIRBHOT VI BRA NV EEL,

it A 4 Rl B1T 9

©®Qe e

BEWIZOWTIE, RETFOFEHY O RIS U TEKET S 2 &b AlHE,

PR O E EIDS U CTIRNEZEEFRET 5, RREOREHARKOSEITETE O 3 f5~5 FEEZ£<
WNT 3 0ERH 5,

0 Yrm— MNEHEIZO EHOOEMSIE, YV I FNVEFRE LD T L2EE Yy L, AL LABRIDBALRNE
21T 5,
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O W~ WY 7LD GRED) RS> TV WEAIZIXIINEN D7 L& 2
HENDHDOT, BERML, ©@~QDEAMEZMEEY KT,
@ WK THR., TART T 22|28k L T—BET 5,

4.4.2 BWEFHREIOKE

ZREEEIT, T2.2. 1 FEAREE ) ICGEHOBMEL BAMIZIZF UEDR, 22 ToAR-OH
BT, REERBREEIC L0 A U R A D%RETH 5,
ZOHEIZBWT, OBt L ORENR VL ETH D,

(1) Bb=2dshs

- T A

- pH BRI
J—ty b mHgR

- LT
N7 > 7EK

+ 100 mL F AR 7 Z 2 2
- TILIFAI
- <2 FLE—Z (100 W)
- AHA UK
C BEKHTF 2 —7
© BETESR (BB, v MV E—FICHABAEN TV AGEIIAETH D, )
BRI v
INRIZRRAEE OB Z X 4.6 [T, 7eds, RBEAERUKDOZARERROBPLE TELHTE
T 72 T DT/ INRIZRR S E 2 V5,

(2) AL
- @R LT R U T A (Nay0,) SRR GRLEE 95 %LL 1)
i e

(3) #fE

O FRAET T Z2azKEFHTHA LN S, @Bt N v aznzdfds, &5
WZAEMA T T Y PEIZT %, pH ABRHET pH 2R3 %,

@ V—bobHHABEAZ L FTEHEL, LFELOP N7 v 7EKEROAFTY, 7V v
T CHEET D,

@ FI7yTEROOICOOFT AT T A2z 1, L FEMICITBEE - IRE SO
100 mL 7 A7 T 2 aE 72137 v BRIER AL TV EE Y b5,

@ FAMTITRaDFEIC~v Y Ml —Z &%y b L, BERERICHERT D,

® <y hbe—ZEHSsL LFEERSICT NV IBA N EELE,

® WHAKZRL, BEFEROBELEZ 65 VIicky L, REZHET 5,

SBRIME A OREHIE~ W BN ) U LANELEIIAS TN DT, RRAKICE~ B ) U LANEALS
<V HRBILRD, ENEDSTZDIC N T v TEREMIAAL,
Py b =2 IEREIC, L EERSBIRENALLRNTZDITEL,
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@ HEPRFZET D ETHEET D, AEKE TR, BHRICE~ T B ) oLk D
BEEPRONTES, BEO~OOEAEALME Y &Y,

WD pH KONV (Ultraviolet, $EMR) W ZHIE L, FPETH D Z & | I 200
nm AFITIC B — 7 REBO LR W L AR L, HERE L T 5,

8 HEAREE 1720 T, @~ T ) 7 ADBNHEZ RN RSN,
M P27 Z 22 ZEAE 5Tz 5,
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TILIRAIL
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AEIK
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T kiLE—4
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N\
\

\

l _Z 7~

4.6 /NRIZRERSGE OB

O ERRARZTIIT AT T 22 LART v BEIRRAAL TN 5, EEORE & FIRICLEEY 2 R,
FHBEPEZ SRWE 1T 2, BECROGEIL. TV IFETEI ORLEE LV, HEROLAT. MEIR
REBT 272012, YU BTNV EEZROMTL2OREE L,
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%5 B WERMORERUKIE

¥ 2, 3 N4 ETHELNEZREKE, HfbY o FL—F LIRAG LT, HIEREEZFRLL
Wik v FL—rva oo 22N T R F U LERNET S, TOBIC, BRI L 5K
Ko v F L —Z OFNRIIKMEY TH DK FHEDFEIZ L > THEET 5, ZOROED
BREZ 7 oF Uo7 v, EHEREE AW CHIET 20 8ER S 5, JERE OG- =%
IETDHED, HBOENLOHIT U F T LV DRIR DN ONOERERE Z T, b
FULFHEERE ) 2 F U T LV ORI E & ORRIIER CH 2 7 = F v SRR &
BT 20BN S 5,

5.1 7= F v JHHIEMBRIERAEERE O

7T F U TR ER RN, 72 F U LV D 5~10 T 1 B v
heZenbOT, EEORWERBORBIEICE DY FETERT 2 ENEE L, BE
SENBMERBID 7 = F o 7LV OHFIE D AS—T DUERD D,

EREE B S TERT 2 IEIZ D0\ T, & 100 mL ORIER SR Z AW 7856 Ok
ZLLTICRT, ERT 2MEREBOSRMT, AT 23 v TFL—2 D% T ARFFRIC
L VHWrT 5, 72, FE20 ol ORENSA TEHNDEER. GKERFELCIZRD LD
2. B UF T MEREEE L ALY T L — X OFSINE 2L S E TERTUIE v,

5.1.1 FBGE

ZOHIZEWNT, ROBULTFEM R OFAENLETH D,
(1) B 22t
© 7 FEBERL A TV (FE 100 mL, N Z A5 fE~10 A
« K (/NE B 0.0001 g D D)
C AZVY U — (& 20 mL KTV50 ml)
- EBEANy b
- BNy hFy T
C =N AWEIZSE U THWS, )
(2) 3K
MU F U LR (R U F 7 AJREE 1X10° Ba/g BRED S D, K10 nl, BIEFZE
FLOEATES, )
- FUbY o TF L—& (R )
CHIAKIERY FULKTRSTHLEW), ERYF 7 AK
(3) #1F
O NATNOEEE 7 ZETUET S,
@  FHECEA 5000 cpm LI/ D K DI b U T U MMEHERK E AND, GKENEZ D
(ZHE> T, FHEEIRITIE T T 5,
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@ Bz IE, 2AKE 10 mL(F Y F 7 MMEEREK +ARMK, LUTE L) O%a 121, §H
ZhER1T 30 BFREECTH D, BAKESS nl TIEFHIEIL 20 WRE LD, ZDOGEA,
5000 cpm LA RIZT 5 720121E, 1X10° Ba/g DEEHERIK THIUX, 1 g~2 g DEE W
T 5,

@ FEREER A S EUE, TR 7 X AADEESNET 5, TOB, EERIKO 21T
E1 & LCEHET S,

® B T I OIERERIR & Ao T, 10, 20, 30, 35, 40, 45, 50, 52 TN 55 mL
LB X ok ENZ b,

® HAATMZ, GRFTL00 mLIZR2 D X2 by v FL—F M5, AR
— %K 5. 1 IR,

@ WERIBZT7ZEL, BIRE ST 5,

® IMENARERL U F L—2 OG5 MERRZRVIEE 2721 TH—ITRATE 5,
IMRNRBERS  FL—FDGEIL, UV —F—"Z2& M, MERSL 50 ChHifk
OIEGITRT B LR b, IRAWENS —HERIZ/R 2 ETIRE SDIRAT D, MELT
X2GA, AT B0, Tokm 2T 5 EERICR S, RN T L
— & O Rl B E % THER 3 2,

© FREHRRLE ., HIERRN E IR IS — BARE L= % R 55,

5.2 Nyu 27T v REREOFRHR

N FULAEET DA, by FL—%, WER. MERFIZERT LNy 7
Ty REHEL, RBOHEENSE LK LERD D,

ZOkH, HERNYFULKERNT, JIEOHEFEIK & FERROMAR (ERF) IR D LD
TNy 7 75 R AR B,

HRYFULKELTR, EEHTK, EIEK, RATZAOBEKEDNHNGNTEY
TORBERTIULERND D,

£, HHTENY FULAKT, K~v=a 7 VISR HE LI BRIEREIC X BB &
ATV B FER 1160 mBg/L~70 mBq/L) . h U F U LA S NARNZ & 2l Lz BT
HHATIUNERD D,

ZOHIZBWT, ROBEYLF M R ORENLETH D,

(1) B 22t
- WER (7 Y FHNER(ERE 100mL), KAV UL T AR-EE200L), RNY =F
Lo (85 20 mL, 145 nl) FORm AL T 5, )
VoA — = NA(WMEIZS U THERT 5, )
(2) AL
3 A VAV

86 VRS U 7 A UERRL O 13, IERRN (15 CRI#) LR U & 5 il CIRE 5, £7-. PE~1TERRED
EWICHT- 0 S LW RERENT., GKRNDRVIEE. HDEVITREVIEE SV ORENRELE TLEY
LTCWBBENRH D, BESL = F 0 7 OFREMEICEAERN 2N & & HARMCHER L TBBERD D,
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b o TFL—& (TR ER T 2, [ DI S I
(3) #efE

O ®EN)FULKBIERATIERE VFL—a Wy 2 ROERSRICE Y E
F D HEFHIREICIRIE S T L— 2 OFEAKRFFERELZ L THEONTEE T 57,

@ HBA&pIE LCiE, SErFL—F 2 AV, 100 nl ORERESE V2R, M K
U F 7 LAKE 40~50 mL, HALT v FL—F E60~50 mL. A TEHIIE 100 nL &
FAUT L, 20 mL ORERZE HVZRFX, KU F 7 LKE8~10 mL, FAbLT
FL—Z 8 12~10 nL, A TEFHIE 20 nL & HiELV,

@ AT LML T L—FITLoTE, ZHICHBELSTWIRAEIG RS 5D T,
Z OFPHTORAIVIEET 5 R&ETH D™,

@ MENYTFULKEEEMIZHILOKOLE:1 g/en’) . HERIHIBT,

® MR FULKIHAT Y FL—FEHBIE 2 Ly MEICK Y EfECNZ TREA L.,
O™ AR R L T 2,

® WERETZEL, BIEE ST 5,

@ IMENARERS o F L—2 D56 MERRZRVIEE 272 TH—ITRATE 5,
IMEAEEIR S T L—F DGEIX, U+ —F— " ZZ v, JERE 50 ChHlitk
DIBBHIRIT IR L2208 5, RGBS —HBHIZR b ETRE DIRAT D, ALY
X2GA, AT B0, Tokm 2T 5 EERICR D, RN T L
— X OHAR I EZ TR T 5,

® WEROIMAZ KK THEE, X—/"—F A VETK - FHREZRE ., R
B L, REIALES YD GRERERICOWTIE T6. 1 HIERBOFE] 28H),

SR RHR R, FHT 2B T L= a v U A RNIERRIC LV VBB, L0 @itk
PRERDI-NE XL, HED CORBEHIIKEL O v F L —F ORBEKMEFRERFT 5 2 & A0
Th b,

Feid AR Bl . GHEEER) X GHANKE) O#ENRRIZ/R D X 52T 5,
FERICHAL Y v T b— % OFEAKRFRERIL, GHEIE) X OKREER) OBIER R KI5 X 21T 5,

8 (T LA v FL—Z ORI ELSBRDO = &,
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R 1 YT ULGRARERRERR Y — K

L | 00 mLA" A7 . HTOD I A IE % O fE
N v
fota Gy | OOV 1o D.F. (Decay Factor) =0.813386 (202X4EX I XX )
K 9 &) T Re & — —
+HTO HTOR S HE B e S Eff e

(mL) (g) (g) (g) (Ba) (Ba) (cpm) (%) DR E"
10 50. 7998 45. 7562 5.0436 | 995.10 809. 40 13990. 46 28.81 3.87
20 50. 7625 45. 3278 5.0499 | 996.35 810. 41 13820. 98 28. 42 3. 52
30 50. 3856 45. 3278 5.0578 | 997.90 811.68 13324. 16 27. 36 3. 14
40 50. 6342 45. 5654 5.0688 | 1000.07 813.45 12399. 01 25. 40 2.77
45 50. 7445 45. 6823 5.0622 | 998.77 812.39 11726. 58 24. 06 2.57
50 50. 3546 45. 3227 5.0319 | 992.79 807. 52 11010. 81 22.73 2.37
52 50. 8765 45. 7997 5.0768 | 1001.65 814.73 10670. 21 21.83 2. 25
55 49. 5621 45. 2914 4.2707 | 842.61 685. 37 8573. 61 20. 85 2.13

ZheER RS YELRIE O SRR OFEEE + 197.3 Ba/g (202X 4E XX H XX H)
*1 Eff : Efficiency, aHazha
*2 J LT U OFEM  ANBIERERIRE AW O o F U T OBREERTIREM (5.3.2 22M) |
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5.3 BIESRMBDOHEE

(6.1 7= F o 7 e MR ER YRR O TR Lz s = F v I fhiiE
RAREESEL OV 5.2 8w 7 75 0w REEIOFRRL ) TR L=y 7 7T oo Rkl 2 H
WT, MV FULHEDEE Y A > R (2R /X —I2FY) OFRE K VT = o F o 7 HIE i
BROVERIEIZ DWW TR,

5.3.1 MREFREFOM) iz ES< HIEELH DR E

BRELEI D X5 IR L~ VSR ZIE T 558 1TIE, BHEOMEHI L D A NS &2 TE
LI/ EL T DL RMESRTOBRENLELL, TOHZE LT, FoM(Figure of Merit,
PEREFEE0) BN HWH LD, FHBNEREZE %), Ny 27 7792 REHEEEZB (cpm) &35 &

EZ

FOM = —
B

TERIND, ZOMEMPKEKRERD LI, HEZRZOT A, TR (Lower Level
Discriminator; LLD) X OV E[RDTF ¢ A7 U I x—4# (Upper Level Discriminator; ULD) %
HE L, O EHI L DA ENSETELET/NSLTH LD RESMHET 5, BIET
IRENTWDIRIE T L—var o Zid, v vFF v FAEESIERENE Lz S O
D TH Y, HJEF %@ZA&\w%ﬁﬁifﬁﬁ?é ENTE D,

IR, ik Fr—varv v 2eflni- FUF U LHERTF ¥ 2 ORE Y
4 ¥ R DOREFIEZ R,

(1) 74 v ORE
TA L OREIFIRE, N FULHEICEE R T A SNZHBRRE S ND,
(2) MEY 1> FUOFGE (LLD & T ULD)

O B ERRRED Y = F 0 7 hkmTARMERE (40 %~50 %3 /KE) KONy 7 7T 0
v RHEEE40 %9~50 %G KFE) D 2 k2 IV TF ooV —IZEy FT 5%,

Q@ WK rFL—a v Z2OMESREE N FULRERT ¥ RVITRE"T
Do

@ 40 %HDHVE B0 %hEAKFEOEAEREZ 10 5O HoMHEL, PV F T LD
BRAANY NV CHRT 5 (X 5.1 28,

@ MEE LT UD O —YNVEEARY ML EEGLRT R —ZHEL, LD & 0.1,
0.2, 0.3, 0.4, LB, TOMEFEELZ RO, EHELEO MY F U LRINE
(Bq) TEBRLU CRtEh=REZRD D, Tnx V=777 7 Eic7ay bL, §Eh=ERE %)
DA LIZCOL LD Z RWE L, £ ZICEET 5,

8 HIEBRAA O 1 BRERILA ERTICIT 90 ZAUKHIE NS 7L OB BER O BEZRT . REOREZ —EICT D720
Th b,
PR LTV RERROTISEESRT 5 2 L,
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® H—YLZUDICHWEEZ, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0---10.0 keV
£ 0.5 keVEZIARBEN S, ZOHBEE LLD, ULD MOFEE D 7> b &5E&k L, K

3 (cpm) Z3RD B,
® FFEHEREIO N TF U ARIE Bg T, @TROTHEEZRL, FHIHEE (%) %3k
ORI

@ V=777 EIZULD KT DM E0Z s 7 ry 325 (5.2 2H),

40 %~50 %EHKEOEEREZ RN SHIY H L, FUEKETHB L Ny 7
77 v FRABREHE BHETIC AL, 900 pMEZEAIT 5. Ny 7 7T U KA hL
i ECHERT 5 (X5, 1 ),

© @OTHELZLDICEEL, @EFEEIZULD 22{LIETULD IZkT 253y 7 75
v 2 REHEEB (cpm) OBALD 7T 7 BT 5 (X 5. 2 &),

@ ULD x93 5Ny 7 7T 7 RiEEEB (cpm) 2 77 7 L BFiAM Y . FOM B % &
BT 5,

EZ
FOM = —

@ V=777 EiZ, ULDIZXT 5 FOM D& kw7 vy b L, ZOfEZ & KIZT 5 ULD
IEET D (X 5.2 &),

ek, BT 4 R HENLEKELS A T OMEDSE, EitfEick sy + > Ry
REZXZHENMET A Z ENTX S, BIEEX YT H K v TFL—a o 2Ok
FAEEZSH I,

1 ULD 2 & 1A < 0.2 keV FREBICBEISETH kv,
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BT E WERE

AP EECFEHO FINEI IR > T2 ohr, WEZET 2 2 & LT, BEFERESE LD ML
— YT o OROESROBEMEZ IR T2 AEAREERT 22 L MO TEETH D,
IO OITAEMGRICERT 2 Z &2 X0, F=F 0k L TOHE RO RGES LTV
L EEFEAT L LN TE D, ki ROBEDOIRFEZ HIr3 2 1T, ISO/IEC 17025 D5 %
FZih->THEMETH I ENLEE L, 8 - WIEE B S0 FMT 2 NER S B & AN RS
MM 2 HRERBREIC ST 24N EE I KB S b,

7.1 PNEREEERE
7.1.1 ML—H% YT ¢ OFR

NUF T LOBHHRERICENT, hL—HE VT ¢ 2RI XEEB & LT, e (Bq)
EHE (kg) BHITOND, BIFIL EEREREEZHONTRET 2RE v FL—ra v
AT BZNZONT, BE T EREFIRR AR T 5 E - RIFICO>WT, hb—¥E VT ¢
AR L TR LERD D, MHEPFERIELZRUT 25510, BEFEE N L—Y7
JVIR MR IR AR & . BHEIEICEE D S IEF EF BRI IC X D RIEFEFE B FIT LIKIE
AEEME CAFTHZENTE D, £, B ARBICHOWTIE, BEFICXAKIES—F
2ZFHTHZENTELDT, WEGEHEDREITZE O TRST AR 2 Ehi X L,
LRORIEIXEE) e E CHEMT RETHY . RIEOFMHIREZH T CTEHTLILERDH D,
AIRNIZ I T, T R E L KT TS ICAE T TN & & 7.1 2 1ITR
T B SR CHRT D,

M=% U7 1, AR RICARET 28 ES o LT, AERICHER L TR MLE
WD, BARMIZIE, BRI A SCEREUE AT 2 fidk L - SR BGEEEE, oiralkl 23007 2 =
== &5 (W& oW R ONIEVESE CTRAET 2 AR GEESECIR A 30N A 7o < At
ST ENTRETEHEINTVWLIZENEETH S,

7.1.2 BEARK

N U F 7 BAHT R ONRIE T A BRSSO W T 0 S RRIE B R OV F 5% DL FICEe#+
%o HENMERTHY , HAARE L P 2720121, FEARERICBT DR EUELZ T
TBLYVERD D, EROICET-MT — % CHELELZR T, T 2REBINZOH,
R L 0 PR EEEZ HRE T D 2 ENEE L, B, O RICEEL RIT
TEEDPEER AL T RN ERERTER I VWO T, B2 HETHERLTH L0,
¥, BERME I U AT, Y E . SRR R TR S LT L TR <,

104 SEPE R QSRR ZE A2 RO T, EEEFLE Liztke (k LT, 28 L<IE3) OHIFELHAEREL TS
ONEETH B, o, WBRORTHBLHAILY v FL—Fon vy A Ebo BT, FREERZ RET N
EDMETT B,
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HE R ORIR, FFAREZ . SRV IO 2 —ps1k L, T OIK Z2 A
L. T D RERH D, BHEIC LD HHECHES OFRE R & CIRRZEH S hR2WE
BlE, BOEH I L D RRPERZ1T O,

(1) R FL—ariy X
EMPNHRIE v F L —va v o X R, ORI 8 Z KT 32 b0
BEERIZAE L TWRNZ L 2RI 5, 72, BHE S LT, MEDOHE, £+ 22 &
WEE LW,
- FHEhER
—EREDBFENE EN TV DIEERIR A [ —DOFMETHIE L, 5572 iHk
il (b U<IFFHEER) BFFREENICHL L2 b o T, MRICEEZKIETIZE
DFBENROBALN I LT 25 2 N TE D, 2B, RO E 2 iR
BB EYERRIRIC & £ 5 IR OB E 2 ZBICAN TB LERSH 5,
- WHIMERE
BHBER N IE SN TV BIRIRS v F L—3 g vl v o 2%, BIESEE N O E
TEREICHERF L Vb, JIEEENOREZKIRICHRTH 2 LIck, XE
T-HAEE (Photomultiplier Tube; PMT) TAEUDKEEN (¥ —727 /A4 X) IZL51E
FERIREF L ORI & PEFBI O E I LS 7 = F o T OB EMZ D Z &M
T& 5, RTHRET 15 CRE GREREICO VT, MEoBdli~=a7 L2 5MR
DT L), BEEHE L TE3 CTEHINTWD Z L 2R T 5,
HEZEENOREERICIX, B —(EIREFOFEHANERNTH D, HEEE
W& BHPAE IR EMGR T 2 2 13, MIEEBENOREZE(LAI A, @k om
WIT LD T+ "I X B ADEBEMZI A LN TX S,
- RERE
WY R ZEREBN CTEDGATNICRER Y v TFL—va v Dy U X ERE L, TO%
ERBEPHERFF SN TWD Z & 2ERT 5, =T 23 C~25 CRE., ZBhEf s L
T2 CUWN, FRHREIT 30 %~80 SDHFIPANIZIRIZN T VD Z EMEE LW, F
T2 OFTHEROBICESER L 52 5 5O TIXRWA, MIE~OEIC L v REEN
REWEIKR U FL—2a o ZOREITIEL, IROMATESHEISROEEITK L
THATHDHZERNATH D,
(2) ETXRME
EMRNCE T RIEZ SR L, O RIS 2 R T R ERRIZAE L Th RN
L EMERT D, ek, HEL LCL, BHOHEET Y AR ARE A Ik e SITAT
D EMERE FERMT D ENEE LV,
- AR A AR

05 LRI D RER S & RFIRTH D LT, BERWARICME SN b Y F U AEEHRR R & 05F A
T& 5, 72T U IHEMBAORIE R & OIBEEHOBRTRAT 25813, EicbizoTEEN 2
LEEBER T T OWRBEICER N LI K YRR D,
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RIFFEHBNCET 2 R Th D, WBSHN B 2 KL, FANCHNERIEL F
i L CH< &L, EBRCHEET HREREOEEIZEV (b LT HEHO T
BR) 438" % T, B REF O RS 2 Ehi L, FRERE RN TR ELEN"TH
L L EERT D, BT RPOMBERAZRICHECAREFEMT HE I HITL,
- EH AR
T 28 RO R A EEICEVWVEED S8 Z VT, B KO R 2 i
BT D, WD B 2 KFFE, FANCHIRIEL i L TR < &L, HRTS
%%®7V~F\ﬁﬁ%ﬁmowfﬁ\ﬁﬁmmﬁ THEL TRV, —EDORETHE
fid B THY . 1 DAREOHE CEMT 52 ENZEE LU,

7.2 NEREEEHE
7.2.1 BT

[Gl— Dkl 2 W TR AT (1SO/TEC17025 FERERFT N E L) & O TH A Lh#k
AT EFER L, WEODITRERICABERENA LN EE2MRT 5 Z & T, HIE. fifHT
D7 ADREKEEMRTHI LN TE S,

7.2.2 HREERBR

%%%%(BWEmm%@E%W%LTwéwﬁﬁ%ibw)ﬁ%&fé&%ﬁ%_ﬁm
L. RS OSHHERZRINE ((F54H) ST 52 L1080, RBTe L CoRiRE R
ﬁﬁum?;&ﬂfééoBWEUN%K%GVK&%ﬁﬁwﬁA 1. BINRBRFT DT
A=V AFHIGEE LT, 2 Aa TR En ERH D,

106 ¥EIEZEBA EAT & o438 (OIML (JIS) Bikg F2 LLE) M E LV,
W SRR, BEORMEN S, /N EE, Z2FB0 0RO DZLEITH DM, FIHIEE LT, 0. 5%% & HIE
LLTHRELTH LW (B 10 g O58RDEE. FAEEREIL 9. 95~10.06g 72 5) |
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fEHRA N FULOERRNE

A1é@ﬁﬁ%ﬁwt$M%%% eI RVAY | EAE T S

& BB X D EMRIENG 2T 9 B E . Fe-Ni OEMOMAAEHEOMIZ, Ni-Ni OFEM CTIT
IIELD D, ZO@ﬁ%@K@%ﬁOko@%\%%%WW&U%% AR T 7% O B
EBELILE A, FICAEFITIROONT, BRI OECORNFEOE(MITHER SN2 )
77,

AOHHEZHE, TV Hh U KA Z FIHK B 500 mL 2> & fe k&K B89 50 mL £ CTEAREN L
72o Fe-Ni HEMiEE Ni-Ni BHEOFEREZR A1 KORA 2177, OEKA1OLSIC2FE
FHOFMAE LA\ E LT,

Fe-Ni BARDOIFA . Ni-Ni BARICEL S, B b U F 7 L5ERIERR (0. 82~0. 86 FLE) M5 H 1
kobﬂb Fe-Ni EEMIIAAM HRFIZ Fe 2385 O3 <, KEE(ET M U o LKEHE T CRAET

REICREBEDRTER LR, EROFEEIC OV T, BEIS Ui EiR
%ﬁé_&o

& : Fe-Ni Bl
() : Ni-Ni A

X A. 1 BERREC E X

IKOELNCET D U F 7 DR Lok EORIRIT
VF/Vi=((Tf x VF)/(Ti x Vi))ka

TREND,
ZZ T,
Vi s AT D K DR
Vf D RHER DK DOIRTE
Ti CRMERTO N Y T U AR
Tf CRAMEH O N Y F U AR

Ba D RINTO N U T T AR
BaSKEWNEE, EMEFD bV T 7 MMERINREBIS BT 5,

Fio, BEICEDb&E 77 72— N, Z, A EZUTOX I ELRT D,
N =Vi/Vf R IR AR
Z=Tf/Ti c MU TF U ARMER (GEEER)



R=(TfxVA/(TixVi) : FUFULEEE (K F U ARILER)
_ log(Vf/Vi)
B = e T x V) (Ti X VD)

FEEEOFHEIZIZREONZ HW T, Bfgai b F U LRETIZ LTIV RO 5,
Ti=(Tf)/(N xXR)
RIZFE—SMCTEM U MY F o7 MEHEREL ORI EEREN D RD B,

7% A. 1 Fe-Ni EEHROD MRS R

HE . Vi Ve Ti Tr
T seme N z K Aa
HE (g) (g) (Ba/L) (Ba/L)
Fe-Ni(D 497.5 45. 97 10. 82 0. 0640 0.570 8.91 0. 8230 12.22
1 Fe-Ni® 497.5 48.51 10. 26 0. 0635 0. 548 8.64 0.8422 13.55
Fe-Ni® 497.5 48.75 10. 20 0. 0637 0.543 8.54 0.8372 13.07
S 47.74 10. 43 0. 0637 0.554 8.70 0. 8341 12.95
PR 22 1.54 0.34 0.87 0.19 0.010 0.67
LETERE (%) 3.23 3.28 2.61 2.20 1.19 5.20
Fe-Ni@ 497.5 53.47 9.30 0. 0367 0. 284 7.75 0. 8326 12.17
Fe-Ni® 497.5 48. 84 10.19 0.0378 0.321 8.48 0. 8321 12.63
2 Fe-Ni(® 497.5 48.78 10. 20 0.0377 0. 322 8.54 0. 8370 13.05
Fe-Ni® 497.5 49. 17 10.12 0.0377 0. 326 8.66 0.8561 14.90
Fe-Ni® 497.5 48. 68 10. 22 0. 0368 0.311 8.44 0.8261 12.17
S 49.79 10. 01 0.0373 0.313 8.37 0. 8368 12.98
PR 22 2.07 0.40 1.03 0.36 0.012 1.13
LETERE (%) 4.15 3. 96 5. 49 4.28 1.37 8.72
A 2 Ni-Ni B BRI A
R ) Vi Vf Ti Tf
. ABRE N 7 R Ba
FE () (g) (Ba/L) (Ba/L)
Ni-Ni®D 497.5 51.47 9.67 0. 0637 0.418 6.57 0. 6801 5. 89
1 Ni-Ni®@ 497.5 51.68 9.63 0. 0633 0. 424 6.69 0. 6947 6.22
Ni-Ni® 497.5 52. 00 9.57 0. 0632 0.415 6.58 0.6873 6.02
S 51.72 9.62 0. 0633 0.419 6.61 0.6874 6.04
PR 22 0.27 0.05 0. 26 0. 07 0. 007 0.17
LETERE (%) 0.52 0.52 1.03 1.01 1.06 2.75
Ni-Ni@ 497.5 48. 96 10.16 0.0377 0.26 6.99 0. 6884 6.21
Ni-Ni® 497.5 48. 69 10. 22 0.0372 0.26 7.01 0.6861 6.17
2 Ni-Ni® 497.5 49. 07 10.14 0.0372 0.26 6.99 0. 6894 6.23
Ni-Ni® 497.5 49. 23 10.11 0.0373 0.26 6.92 0. 6848 6.11
Ni-Ni® 497.5 48. 74 10. 21 0. 0367 0.25 6.93 0. 6785 5.99
S 48.94 10.17 0.0372 0.26 6.97 0. 6854 6.14
PR 22 0.23 0.05 0.19 0.04 0. 004 0.10
LETERE (%) 0.46 0. 46 1.25 0.63 0.63 1.57
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A. 2 [ERE D FREMEIC X 2 ERHRNNE O E E é&a:ﬁ%ﬁ%*ﬁ%ﬁ%ﬁ%

BEARED Y ?ﬁAm ZHWT, [EERE S FEMREIC L D EMRNE AT 7o, BAREN
50A % Mﬁ%OWOMHﬂWMM%ﬁW\F)?WAk%RT%5%EEﬁ2=WﬂﬂH>
ZOEBZF Lz, MRERA3IRT, EEEE ZOFEHEILS. 42, ZEMREITFI 2 %T
bole, o, BB LEOMRERMLL (1000 mL—#) 70 mL) & ZEEFEH Z0HRDIZ MY F
LFEREERRIZH 0.59 ThH - 7=,

FAIEERPEE U F U LKOEMIERERE S

. o Vi Ti Tf 7
S (Ba/L) (Ba/L) (7£/7i) .
1 1000. 00 11. 494 93. 47 8. 132 #90. 57
2 1000. 00 11. 494 97.13 8. 450 #90. 59
3 1000. 00 11. 494 96. 67 8.410 #70. 59
4 1000. 00 11. 494 97.19 8. 456 #90. 59
5 1000. 00 11. 494 99. 13 8. 624 #70. 60
ot 8. 41
YR 0.18 | I £90.59
EERE () 2.1

A. 3 [ERE T %%F 2 BRHRMEED A€ U — W RACEA T D METHE R

[ 1A w5 73 F- PR AR E L %m RAfEIC K DB DO AE Y — 2RO 21T > 70, BEAREE
@b)%&b*@*%% HFEENEZMAK 300 mL Q2 [E) KON Y F U LGNy 7 75w
> KK 300 mL (1 [A]) CEMPEE L2k, N7 7T 02 RAKOEMEERE (1000 mL—F#) 70 mL)
Z2[EHTV, ED 23 EIO N F U LAREEZZNEIRDTZ, FRERA4ITTT, BE
D T+ | 1 TEHUARD DIEEARTENS (k=1 2K L TWD,

Fe A 4 BEEN AT U —h R OB ERE R
kU F 7 LR (mBg/L)

1=l H 73£18

2[a] H *(50+18)
kR T FRAEAT
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A. 4 FEMRIRNEIEE ORI
TAEA (Eﬂ@%ﬁﬁﬁlj]ﬁkﬁg\ International Atomic Energy Agency) ® Isotope Hydrology

Section TEHIE SN/ MY F U LA DOEMRMISE LB 2, T OREEIT, @R RERAE
YE=NWINA B 17 Y= FO—BRLELTHEALL LD TH LY, LEEDOIMEZ X A. 2
WY, HEOREIILL T TH D,

- PERRITEREN. FERRIZAT L AT, BT L CoBEHT S

: Eij( 2 L OftalaE 4 0B n] gE

REGEIEL 10 A

. /%jélbk AR ZHEHL 0.5 CTWH

- JRHE DS DR EE 12 mL~20 mL

© AL B BERFE DT Y 7 THRN, A £ CHEE

BEIRIIAME AR D 72 O I WD ) B
- fR T ERAE 0. 006 Ba/L % ERK ATRE™

Al “, 1} ||"":.|"'l|

i i 2 iE

B A. 2 2LE L EAROSMEL

8 BESSHTT — SOV TR B IRBER B AISE & o ¥ — BRI TRV 2 72 7z,

9 EHANA =TI = GROEE ZIEANT D Z & AHEE,

10 B, Kumar et al.: A compact tritium enrichment unit for large sample volumes with automated re—
filling and higher enrichment factor, Appl. Radiat. Isot.118, 80-86 (2016).
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ZDHEE AL > TREBEMD b U F 7 DK Z RN LR 2R~ T,

2 A5 BT SRt

k& 1000 mL
T 4 el 15 mL~20 mL
R EE 7.5 A
FE A B DAE 2913.7 Ah
T e ¥17TH
B EIE #10 C
W E Rk v FL—varho X
YUFL—X Ultima Gold LLT
B v FL—H 10 mL : 10 mL
) IRE 500 7y
F A6 HTRER
o | v ol PR i B wik |
Vf Ti Tf
(mL) (mL) (Ba/L) (Ba/L)
1 999. 50 17.28 57. 84 10. 2 485. 9 47. 64 0. 824
10 999. 69 15. 37 65. 04 10. 2 547.0 53. 63 0. 825
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fEDLB  HENBE DR H

3.2.3 IBRimgk A WD k) R°03.2.4 [y o7k TR U772 30RO JIE RS 03 b it
2 Ba/g) THY, KKHFP NV FULAREZRNTL-O1I21E, RRFPOBEMNAEEHD O
KR, ThbbLHHBE (¢/m) ZRNCRDDMENRH 5, WEFH TSN LEIL. 5
RETESIFICEDLZ LD TE DERBOKKL[EIIK L, EOREDOKEREZALTND
D BTHER LTAIHRE TH D720, FAHRE & ARk ARE (BRPITKRERBPRKIC
BENTND & EDKERDES)) NHKRERE (EXORED S B KERD HD D))
R, [IRORETFERD S B 2 H i+ 5,

B. 1 BFI/KZRSREDH M

KOEAFIRZARTERZ T, BUBHRBUIC 31T 5 IR OSEEIE D b AFIK &K % 5K
D5, FAFKRRERTEBRAICK — ST A b Tl BxhXniunshnTtnsg
D, MHADENARD b ORHEN S RMED NS L HARD EEETE 60RO T, EM
FIEREE ShTunRnt BITF, JIS 7 8806:2001 MEEE-HIESE] W THHAESA TV
Sonntag D& Hil & L TRT,

In(e,,) = —6096.9385 x T~ + 21.2409642 — 2.711193 x 1072 X T + 1.673952 x 107> x T?
+ 2.433502 X In(T)

ZZ T,
ey KO FKZESKE (Pa)
T D BRI 31T 2 #ERHIRLEE (K) 0D 25

B.2 KASKEDHM
SRHE BRI 3517 A AHRHEEE OEHE & B. 1 TRO - AKDEFIKRLIED HIKELSITE A
sk&b%) 111, 112, 113o

ew X Uy
=100
ZZ T,
e 1 JKZKRJE (Pa)
U D BRI 30T 2 FHRHEEE (%) OO 251
ew KO fFN AL (Pa)

B.3  HEeHE A ORER L 72 RRDIRFE DL
UBHRBUWIC 1) D IR O FEE L O B. 2 TR T KA &2 KR ORIE HRERUTA
L. #EHE R (g/m’) 2K 5,

U RBRE  HARIC R B EF A EAEYE L F OIS IRH]  IREEEEYE, FRU & AU, 48(4), 346-348 (2009).
12 71S 7 8806 2001 : ¥ —jf|E J71E
B2 aE  mELZOWESE, &7 T701), 53-56 (1958).
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MR IR OBAERH -0 DKRFETH LD T, #EHREITRONTEST Z L2
TE 2,

ARG AR M R e R pY = %RTZ» 5. MEXHEEE 2R OR TR b B 15 16
~w_MXxp  18Xe
"V RXT 831447 XT

dy

[
[
A
Qo
<

s AR (g/m?)

: £ (Pa)

: KAKE (Pa)

AR ()

& (g)

i (g/mol)

D RURTESR (8.31447 [(Parm’) / (K-mol)])
s BRI 31T 2 i (K) o Ml

N T T s S ©°

WS BNEIR - HEORKTHDHZ LD, HAKELE AR L TEEL LT,
15 71S 7 8806 2001 : ¥ E—HlE J ik
HO W RE L2 OWERE, @y, 7(1), 53-56 (1958).
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fEDLC  AEWRB ORI RRAEIZ BT D RRET

s U F 7 AOHTIC W T EZE R BB IR O DB TR TH D, Z OB TR
Z SRR CUE S 2 FIEICOWTHISE Lol T3 e 5, R Tk, B2 E 22 igic
BOWTHERE OB 2/ X < LRI T Z & C, I EHELTE| 200 g OWHHERE
4 HEClEE(LTERLE LTS,

HEEA W) D REFR N B HK (TRWT) O SRS A b U 5 2 (0BT) HFUR} 2 B 22 UG i AL
HCHBT 256, THEEDD L 2 kg FREOHRERABI OB N NI L 705, TV E B
Liz—20MOF FEEHMEGET 5 & HEhIZ 2~3 BEREET 5,

WEREAEWEEHC DWW T BRER B O RIS 289 2 & 12 X D TR O RS L O 21T
St BEHcOWTLLFICRT,

C.1 HMatiiik

O MWEAw 6 Al (4% 23R8 F 1232 ®E Lz,

@ MR E IR L, M L7 kg ZEFORYEITHRRIC L b0 & 3BT kg
Z 5 7 (0.2 kgx54) L, EFORY RITHEOHIRIZ LIS DEENEILHRE L
77

@ Wi LiciBtz e h Eh 27 L AROEBRAER AN 6 8 LIciHIeh <
NPERLRNE DTy b)), BEAERGELREIC L0 R LT,

@ RS LIHCROBLOFEN L 5 43I L7 EHI B W TSR I L e B (fE & &
705 B B L=,

B, ARFTTIE AT L AR ARSI ANTZZE 1 kg 122V T, ATHIZEHIL
FEBEEDOENL gl FiZhomHmAEEREE L GRBIO AoT- AT v L ARl
Bk ZUE B E 4 VB &R .

BURLIE (#531k)

T

HR 553 &)
|

SR

_|_k

ERAGRCIE

BEICIBBET
BORY

BEsH8

X C.1 ALFRTFR X C.2 MWMPTHE (BH)

U7 H. Kuwata et al.: Rapid Tritium Analysis for Marine Products in the Coastal Area of Fukushima,
Radiat Environ Med, 9(1), 28-34 (2020)
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C. 2 FREHRE SR
WAL L72ACR OIL OB Y 5 08I U723 L A RS il B e H (B & 72 D
¥, N9 AR5 ATHY (KC.3), REMBEZECT Z & THRA 22 SRS L
WMBENCE A2 L 2R LT,

6RM. 20V ORERTERCHI22BB RS HB(AIBLOHED

1000 4

i 1kgtRARGLR
@ SHEEH

1001

reduced mass (g)

1 2 3 4 5 6 7 8 9 1
number of days elapsed (d)

B C.3 B EWEE

T AAOHFPRITE 1 WA~ 3 Wi E . FOTORITPTRIEZRL T\ D, £lo, FOHNDA
IS EEZ TR L TS,
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WD RIS v F L — & RORRESICEIT B AR B R RS &

BRE L~V MY FULHEIZHNONDREN AT o FL—ZITHONT, DOy
77Ty REECE, G REOREL IR L., 512, WL O ORIERERITONT,
ME OB WTERT 25N RA~DRERL Oy 7 7T 0 RiHEROE# S 2 g L, K
Loyb b U F o AIEICHW DALY v F L— & ERER RO fil 7oA A IOV TR
LT,

(1) —MANTEEH STV D TTIRFAL S o F b— 2 RO FE R R
BIE, MU FULNEICHER SN TOAREEN2TIRAMI Y »FL—& &2 DR
ERDUIRT, ZHUIAZ e 0L T — 4 — bk (Safety Data Sheet; SDS) 7>
LEHLZbDTHD, Zhbld, WIFNLbIERAAy 7 7T 0 K M) F U AIHT
B WEHE R R OUKIZRTT 2 @V R R Z Z O E LT 5, LITF, ZOEREr
MZHFLT D,

O WL LTI, YA RZ A (PC), VA YT LS T7HZ L DIN), 7z=/LF
Uz PXE)FEDRHNLN TN D,

@  BlkEIZ, |IED 50 CREOLD L, 140~160 CRED L DICKISNS, =
X, AT 2EBOMEEIKTFT 272D Th D,

@ KEDEAFIGIEL, 40~60 WRENZ L, AEFRE L L CTITHEMEORIRRK THIE S
nTnb,

@ KERALNEREZHRS2EEL L, FVRERDH v F L—F 2l
MT 25E MRS 2 0ER S 505, BAHOWKIK & 72 258121, Ii$ 2 %3
RIRVIEE A7ZT TR,
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#D. 1

miRFALY o F L —2 OERFHE (DX a7 KOSDS L Y 5[ H)

Ultima Gold LLT

Ultima Gold uLLT

Ultima Gold XR

VAL Di-isopropyl naphthalene:DIN*!

EEE 2 (CC) FT—H7eL F—H 2L F—H72L

. (C) 290 °C 290 C 290 C

S (C) 140 °C 140 C 152 °C

F K E(C) 500 C 500 C 350 C

FRRJE (hPa, at 25 C) FT—H7L N. A. 1.3 hPa

A (hPa, at 20 C) 0.98 0.98 1. 005

WAV S ~54 % ~54 % ~50 %

e WA il WA DIl F—nhL
- LW oy fRE KIZE BN T TR RY ZF LSS TIEER
=GP % HEBR LT ORI AR

EEHES RV F LR, TOVEERE | - EBIKAR - K77 M THERE
L TR
< ZRER 75 U CHIE FTRE
2-(2-Butoxyethoxy) Diethylene glycol monobutyl | Poly (oxyethylene)
ethanol®% 3, ether®?® 3, nonylphenyl ether™®
ZIEYE Poly (oxyethylene) Poly (oxyethylene)
nonylphenyl ether™! nonylphenyl ether™®
[®&A] 7> b
» Sodium 1,4-bis
[ (2-ethylhexyl) oxy]l-
e D5 — 472 L D5 — 4 72 L 1, 4-dioxobutane—2-—
Sulfonate
LD50 = 4200 mg/kg
* Triethyl phosphate
LD50 = 1131-1600 mg/kg
Ecoscint Ultra Aqualight+ Ultra Low Level >:<1 DIN CHs
R Di-isopropyl naphthalene:DIN*! |
JEEE 5 (O) -30 °C F—sRL CH-CHs
s (C) 290 °C T2
51K (C) 93 °C 140 °C
kR (C) T—HIRL T—HIRL CH;—CH
FREUE (hPa, at 25 °C) T—HRL T—HpL |
45 )% (hPa, at 20 °C) 0.96 T2 CH,
b INRF R ~50 % ~55 %
e ? AR izl Bl
BRI T ROREI | - R - @O IR TR
B DY T IATEIE
R - ETEE
Bis (1-methylethyl) Nonylphenol ethoxylate™7
naphthalene*®,
B /k=y Butyl Dioxitol™,
Linear alkyl phenyl
ethoxylates™®
5% LD7—# 72 L LD7—# 72 L
X2 R AmAEL [FoRTXEFED) FAY
X3 s AL RIS FED) ZA4

X4 A E P ARIR T B (25 1 FRfR e ) SNy
X5 AL P HARIR A B (e E(b ) My
%6 GHS (Globally Harmonized System of Classification and Labelling of Chemicals) DfEff EMXFICHEINLWE

37 REACH MR DR ATt G e

93




Ecoscint XR

Ecoscint A

Insta—Gel Plus |

Pico-Fluor Plus

1, 2, 4-trimethylbenzene

VR Phenyl Xylyl Ethane:PXE*! %14 Pseudocumene : PC*
EEE S (C) 0°C 0°C T—HIRL T—HIRL
A (°C) 302 C~318 C 302 C~318 C 170 °C T2
513 (C) 91 C 74 C 48 °C 50 C
FE K (C) 375 C FT—HRL 200 C FT—HRL
Ji e, et Fs L Fs L 3 hPa 3 hPa
P E (hPa, at 20 °C) 0.91 0. 98 0. 96 0.93
P T NARFR R ~50 % ~28 % ~50 % ~28 %
SN SR [N e
3513 R el Fes L Wt~ 7048 (%27 ik
o7 ARHE IVEIZELD)
- EBIKOR c 7 bR yRY | - JBRIEHEIPH 0 1.1~7.0 | - pH6.0~7.0
< BRI EN D A FINIFvE Vol% * IERR AT B VAL L S U
% . TFE;}KU‘RI"I ﬂﬁ‘@‘ﬁ‘?/ f/fllgﬁb‘}fﬂﬁ?ﬂﬁﬁ% . /k?’é?fi&\()“ﬂ'ﬁ?ﬁﬁ‘ﬁ‘ R4 2% 7z
T, ERIREY ERY VAT i
7 MK - TVERRIBCTRIIRRR
i 4 2 50 RT B
Phenyl Xylyl Ethane™®, Phenyl Xylyl Ethane™®, 1,2, 4-Trimethyl— 1,2, 4-trimethyl—
Linear alkyl phenyl Linear alkyl phenyl benzene®* benzene®*
S etk.loxylates%‘ ethoxylaﬁfesﬁ<3 Poly (oxyethylene)_ Poly(oxrl, 2_*
Primary Alcohol Methanol*3, nonylphenyl ether™® ethanediyl) *6,
Ethoxylate™?, Butoxy Diethylene Glycol
Ethanol*? Monobutyl Ether*#5°
(Al 7> b LDF—% (Al 7> b (o]l 7 b
T LD50 > 1500 mg/kg L 1, 2, 4-Trimethylbenzene 1,2, 4—trimethylbenzene
LD50 = 5000 mg/kg LD50 = 5000 mg/kg
___ Hydrofluor | : Monol*lu'or >:<1 PXE
B (BA%R) Solvent Naphtha, Light Aromatic : SN
EEE R (C) 0 °C 0°C Hs
A1 (C) 182.2 C 182.2 C CHs
515 (C) 31 C 50 C
KA (C) 463 C 463 C
iﬁg(hpe" o 2.7 hPa 2.7 hPa Hs
# % (hPa, at 20 C) 0.92 0.92
P I NARFR R ~33 % ~33 %
=] ) - >
o S WO %9 PC
CAH ) =2~ % KT LT R CH,
-~ 15% &M o L—Dh 5~10 %
o 15~25%:jﬁ cTAXNT =) —)b <:>—CH
95 ~ 50 % S | T hR¥FLL—k 30 (I:Ha
(AR E 1= ) ~40 % Hs
s TH )= 1~5 %
Solvent Naphtha, Light Solvent Naphtha, Light
Aromatic™, Methanol™® Aromatic™, Primary
. o
i L
ethoxylates™,
Butoxy Ethanol™®
% D7 —# 7 L D7 —# 7L

%3 GHS (Globally Harmonized System of Classification and Labelling of Chemicals) DfEff EMEX I EENDWE

¥4 TR e (R REGEY)
X5 T AL EInT R E A EY)

% By

% By

X6 (LEW B IR B R (e e Ry
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) MERAALY T L—& OVEREFEEIZEI T D FrEt

MR LY v FL—% (11 B 2 W TER L7z N U F 7 SRR L U

v 7 770y REQUERZT 20 mL 7 ANA TV EMEH) 2, & F L—
(RIS D ME SR Z 15, 2. 1 PEREFEE (FOM) (255 < ME SR DORIE | 12 -

TRELTRIK v FL—a oo 22 AW THGE L, PERBFEE A bl L7z,
. EARRIIEAIS0 % GREH10 mLAF by FL—H 10 mL) & L7, 4
Za J7ET 50 BIffilzieny v F L —H I o TR, Al TFL—H D
NERTEEBEZEC L TEKEEZREL, b FL—F2M2T20nl & L
7

FERAEFRD. 2 18T, MEREFEEIE 50 %D E KD Tid Ecoscint Ultra 3%
HiE <. WWT Ultima Gold uLLT Th -7,

=D. 2 HFEAAS v F L —HIZ L AMHREFREK

s | g | GAR | EEDE B0 | i
(mL) (%) (cpm) (FOM)

Ultima Gold LLT DIN 12 26. 1 8. 98 7.59X%10°
Ultima Gold uLLT DIN 12 27.7 9.97 7.70X10°
Ultima Gold XR DIN 10 23.7 9.25 6. 06X 10°
Ecoscint Ultra DIN 10 28.9 9.78 8.54X%10°
Aqualight+ Ultra
Low Level DIN 12 26. 6 9.34 7.57X10°
Ecoscint XR PXE 10 17.8 6. 88 4. 60X 10°
Ecoscint A PXE 4 45.9 12. 31 4.27X10°
Insta Gel Plus PC 10 25.3 8. 64 7.41X10°
Pico-Fluor Plus PC 4 33.9 8. 46 3.40x10°
Hydrofluor SN 5 38.7 10. 94 3.42X10°
MonoFluor SN 5 35.0 11. 41 2.69X%10°

L REFE S= (K & (L) X FHEeh=R (%) ) */BG (cpm)

95



Py s A S

(3) HERL

(2B D M
MEDEZ 6 FEEEOM|

Ao o

EAran

£V TIEILLTZ R Y F 0 LR R O

o7 7Ty REEHS v F L—& T Ultima Gold LLT ZffifH) % Fid & [REEIC
HIE L, = OMRefas s el L=,

PEREFEHIZ AT A
DEVMERNICH - T2,

FHEREZERD. SR T, N7 T T REHEERIIT T A
MEREFEHIT 145 mL AR Y =F L S E 100 ml. 7 v ERIE

BRI 10° A —F —ThoDIZXF L, 20 nl RY =F L UFHN 1004 —4

—. 20 mL BT AREGEN10° A —X —Th o7,

#D.3 FHHERTHT L HMERERE
& | G/KE REZCIES BG PEREFR S "
ME (=
(mL) (mL) (%) (cpm) (FOM)
20 10 26. 1 8.98 | 7.50x10° | BV ULRUTAR
H S A
H T A
o ) @ bk A
#5 A
20 10 94.3 9.82 | 6.02X10° | wimms =00 %
JEX 0.9 mm
MZEGEEE 100 °C
R Y 2T L
20 10 94. 2 1.27 | 4.63X10" | == tm
BRI 80 °C
RATNVOWNAIE 7 v
BRAE o —
KyzFLr | 20 10 98.0 1,10 | 7.13x 10t | FHR==T 17
JE2X 1mm
MHEVEE 80 °C
145 70 20. 1 3.14 | 6.20%x10° | 7 rORET
Sl a—F
R X L ClLE
w e X 10°
7 v FAefhE 100 50 23.7 4.59 | 3.39X10° | Tl

*PEREFE $= (33 K & (mL) X 555280 =8 (%) ) */BG (cpm)
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fRILE T —% OFEHKRETIE

E.1 Grubbs ORE

ZOFEFE, EFSMICHE D LD AT —ZIZ o T, BFEEOFRERET DB
ICHOBND, 22TV RFEEEIE, H T THLHAMARBKRCTORTEM, +72bb
AP O L TV DIEDEKRTH 2, B E 7T EICRE R H o7 L) 2 &
EUTLLERL TOARWRICERET I LERD D,

T =B %Cy, Co, Cp & T D, T — X OYFIEEC, 53V 2 FH THRKRAAC 0 F 72135071
M Copin ZHRET 2

F. EIECE BV ARSI L kD B,

C=(C,+Co++Cy)/n

V=) (0% 01
2

B RNEC e DIRENT I
T=(C, —O)A[V

RS,

E7 . B/MBEC ., DRI

T=(C—C)NV

ZHWD, ZOT%2FKE 1 DIEG(n; a) & LT, T>6G(n; )72 5 IXfER = a TR E &

Il 5,

(B 1) P2 10 IR L7558, DR O S,

i 1 2 3 4 5 6 7 8 9 10

X; 193 227 239 226 254 217 208 204 209 182

B RAME254 R EHAEDE D RET D,

VEIMEC = 2159, 7BV = 459.66, H KMECpay = 25477 5T = 1.777, G(10,0.05) =
2176 THH 05, fElRER0.05(5 %) TIXA & LW c& 22wy,

B/ ME182R EFAE D E 5 I RET D,

FEIEC = 215.9, 3 EV = 459.66, F/IMECpyy = 18270 5T = 1.581, G(10,0.05) =
21176 TH H 15, fEREF0.05(5 %) TIEAE & HIBr T 220,
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FE. 1 GrubbsD FIEDOFEHIREIUEG (1; a)

T—5H LS ) T—5H LS )
n 0.05 0.01 n 0.05 0.01
3 1.153 1.155 31 2.759 3.119
4 1.463 1.492 32 2.773 3.135
5 1.672 1.749 33 2.786 3.150

34 2.799 3.164
6 1.822 1.944 35 2.811 3.178
7 1.938 2.097
8 2.032 2.221 36 2.823 3.191
9 2.110 2.323 37 2.835 3.204
10 2.176 2.410 38 2.846 3.216
39 2.857 3.228
11 2.234 2.485 40 2.866 3.240
12 2.285 2.550
13 2.331 2.607 41 2.877 3.251
14 2.371 2.659 42 2.887 3.261
15 2.409 2.705 43 2.896 3.271
44 2.905 3.282
16 2.443 2.747 45 2914 3.292
17 2.475 2.785
18 2.504 2.821 46 2.923 3.302
19 2.532 2.854 47 2.931 3.310
20 2.557 2.884 48 2.940 3.319
49 2.948 3.329
21 2.580 2.912 50 2.956 3.336
22 2.603 2.939
23 2.624 2.963 60 3.025 3.411
24 2.644 2.987 70 3.082 3.471
25 2.663 3.009 80 3.130 3.521
90 3.171 3.563
26 2.681 3.029 100 3.207 3.600
27 2.698 3.049
28 2.714 3.068
29 2.730 3.085
30 2.745 3.103
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E.2 HIAF’HRE
—DODT —HZ DN D DHHITH S TWDENE S D faetT 272010, TR TES
THYPLE W) BEHET S,

n

x? :Z(Ci —c‘)z /C (E.1)

i=1

ZIT, G R ORI T, WIEEnE#YELZET 5, CIIFERHEIET,

:Z Ci/n (E.2)

ThHEx b D,

F E2 20Ol ERT, HHEW) =n—1TdH 5, REOET(P)I)2OMENFE
DR ORAEZBZ HHeREFET, BlZIE, P=0.050809 2 &3, FE Sl
ROFOBEEZ B X DWHERNPS % THHZ EERLTWD,

DFED, RE 2 OELEI LRSI, MEFFITEZ VI, (E.DHND
B O 27 X 91c, FHEAFRFHREC L 0 bR &E TP & i, 2R REL R
Do X2OMEPFHFFHNITR Z D IZWE D BRRERHEIC/RD Z L1, 0T —HICH
B & LRt 2R LT 5,

T, XERHEVITNSWEHIE, T—HDIERY BN RTELOT, ZOHAEDL
TR ERS CHDLULERD D,

(51 2) I & 10 [\l 0 IR L7 AE R, LLF O3HIEA R b7,

i 1 2 3 4 5 6 7 8 9 10

C; 193 227 239 226 254 217 208 204 209 182

(E.1). (E.2)R kv
C =215.9
x4 =19.16 >x% 45(9) =16.92
705 AR OB 2 72 D T OFIE & UL D A DML HER —F K& VN 1254)
ZERNT, HEFHET D L,
C=2117
x% =11.93 <x%45(8) =15.50
LD, o T, ZOWPERETIXSEB OME (254 NEHIND,
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F7o. xLEITIP = 097508 A LR THRENVDT, T—XITHRIENY ZR->T
W5 EHETTE S,

FKE2 y*ofil

P 0.995 0.975 0.050 0.025 0.010 0.005

v
1 0.043927 0.039821 3.84146 5.02389 6.63490 7.87944
2 0.010025 0.050636 5.99147 7.37776 9.21034 10.5966
3 0.071721 0.215795 7.81473 9.34840 11.3449 12.8381
4 0.206990 0.484419 9.48773 11.1433 13.2767 14.8602
5 0.411740 0.831211 11.0705 12.8325 15.0863 16.7496
6 0.675727 1.237347 12.5916 14.4494 16.8119 18.5476
7 0.989265 1.68987 14.0671 16.0128 18.4753 20.2777
8 1.344419 2.17973 15.5073 17.5346 20.0902 21.9550
9 1.734926 2.70039 16.9190 19.0228 21.6660 23.5893
10 2.15585 3.24697 18.3070 20.4831 23.2093 25.1882
11 2.60321 3.81575 19.6751 21.9200 24.7250 26.7569
12 3.07382 4.40379 21.0261 23.3367 26.2170 28.2995
13 3.56503 5.00874 22.3621 24.7356 27.6883 29.8194
14 4.07468 5.62872 23.6848 26.1190 29.1413 31.3193
15 4.60094 6.26214 24.9958 27.4884 30.5779 32.8013
16 5.14224 6.90766 26.2962 28.8454 31.9999 34.2672
17 5.69724 7.56418 27.5871 30.1910 33.4087 35.7185
18 6.26481 8.23075 28.8693 31.5264 34.8053 37.1564
19 6.84398 8.90655 30.1435 32.8523 36.1908 38.5822
20 7.43386 9.59083 31.4104 34.1696 37.5662 39.9968
21 8.03366 10.28293 32.6705 35.4789 38.9321 41.4010
22 8.64272 10.9823 33.9244 36.7807 40.2894 42.7956
23 9.26042 11.6885 35.1725 38.0757 41.6384 44.1813
24 9.88623 12.4001 36.4151 39.3641 42.9798 45.5585
25 10.5197 13.1197 37.6525 40.6465 44.3141 46.9278
26 11.1603 13.8439 38.8852 41.9232 45.6417 48.2899
27 11.8076 14.5733 40.1133 43.1944 46.9630 49.6449
28 12.4613 15.3079 41.3372 44.4607 48.2782 50.9933
29 13.1211 16.0471 42.5569 45.7222 49.5879 52.3356
30 13.7867 16.7908 43.7729 46.9792 50.8922 53.6720
40 20.7065 24.4331 55.7585 59.3417 63.6907 66.7659
50 27.9907 32.3574 67.5048 71.4202 76.1539 79.4900
60 35.5346 40.4817 79.0819 83.2976 88.3794 91.9517
70 43.2752 48.7576 90.5312 95.0231 100.425 104.215
80 51.1720 57.1532 101.879 106.629 112.329 116.321
90 59.1963 65.6466 113.145 118.136 124.116 128.299
100 67.3276 74.2219 124.342 129.561 135.807 140.169
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E.3 KV 7 ~WiE

KITEHERAOIRZ R L, 2 F721E3 £ 322 LRZV, —HOFHEIEO T T, Hidt
P b ELLEDOZEE 2R LRI 2 BES 2 TETH D, 84 OFHEENZ DD
PIE & bl U C, BEHEREDKGEU EOENH 572 H1X, Z OFEBUEIT B LS D75
ST VA ZFHA LT n m e UCERIT S (K E. 1, B~ OFH 5l & F4E & o
ZZDHERHMEN Ko £V REWHERP (Ko) Z, AERNZRK DEIZK L TR E. 3 1R T,

K =2& Uizt FHEED DEYfE420) 283 (E721% E¥fi-20) DL &725)
FESEIT5 %LU T & 72 ) REFHEENC K 0 DEYE+20 1 LA E L 72 5 (F 721X TERIfE—-20 )
LT &2 %) fESRIIMD T/hSWZ &2 %, WIZE 2T, MEthe b T X D5
EDOZEEIT, 95+ 20 UNIZAD Z L2725,

CLiTE HOFHKMET, WEZnERV IR LT 5, 20L&, GBS 555
A2 BRI ARUE LTz & &1 SERIEHEUE (C) M O R 7 (o) 1Zk A TE A b D,

ikl (E.3)

i=1

SIP—‘

n

DXCEIADICERY E4)

i=1
2 DFHEABIZH LT ¢ > C+KoFET2I3C < C— KoDT — X T RFME L CIHEH
L. WO CORYFEIEC & 7R T 5,
KV 7 ~REDOEE, b LAFEEZR> TVD EREDENRKEL D, 2D,
K 7 <RBREDHNZH I CO A ZRIREZITIIEIDLEE LV,

UERSACIRAR LS RT Y U EAUE LT2E . FHIFHEIE (Cpisson) M OB 2E (0poisson) IF KT
FEzbhs,

1 n
Cpoisson = %z Ci

i=1

Opoisson — Cpoisson

TIT WYY UAMRITRATEENAMEINT S & & BIZIERSMORIT 725, BATEEA 10 L Eo
Be. SHBEOSHEERSAEIIRT Vo 3HmELLTIRELTH, REOHERNELND, HKEIZ
BUCIEERDA L0 RT Y oo Bn L, iz, ERMMAERE LA, BIEKEE 36 L 0 ik
STV EANNIEEZFEE T E RV S 272, JIERH & AR R ZE OIR 2 Y5 E T 2 N
H5,
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(511 3)
E.2(H12) ] OREREEZZ D,
Z 2T, b & E O 254 132 E CEA SN,

i 1 2 3 4 5 6 7 8 9 10

C; 193 227 239 226 (254) 217 208 204 209 182

I DT =206 PE R EEFRAEAZHE T L, ROKL DT D,

C =212 o=17.76
K=2LFt, C+20=2475. C—-20=1765L72V)  FEHINDEEAEIL 20,

FE3 —EDRAZBEZ DR

K 1. 00 1. 64 1.96 2.00 3.00

P (Ko) 0. 317 0. 100 0.05 0. 046 0. 0026

& 1 Y 72 90 %rr7E 95 %7

R
REWE LTED
\.
®
° L J
[} [ ]
/ "A
e . 7
7' EREEOKE (Ko)
FHR
#BUERLEK

XE. 1 JHIEMDOIXS>E
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fROLF  HRRIREE DR R B

F.1 &8 82 W2 EBMIRNE ISR T 5 b Y F U LR OFHHH
JE G 2 W EARRAEE SR 2 B U F U AREOREF Z LR (X 2.7
N U F U LB ERE OB 2 S M)

(1) 70 BRI, BRI L O Y

O ERfMFE=A77 232t M U L% 253 g D,

@  ZHUCEREHOREIKZ N2 T 505 ¢ OEMIRZ T 5,
505.00 g (Na,0,+3EK)

® HIAMELOBEEEZWEL, W1kT 5,
W1 = 505.07 g

@ H7 AT, PRI EARE A 500 g X, TOMOEREZW2LT 5,
W2 = W1+ 500.00 g = 1005.07 g

® ZhicE&REmZFEALCT, BEZMEL, W3kT5,
W3 =W2+397.83g = 140290 g

© EEEOEERE (U7 AR/ )V +ERE - CREMR 2D, WL T 5,
W4 =962.69 g

@ }YF T BREBEREHT ST bR OBERT ).

(2) TEMFIAEE DR

® EEATOREVKOERVIZFHET 5,
Vi= (W2 —W1) x 0.995 = (1005.07 — 505.07) x 0.995 = 497.5 g

© EBRREOBENAKOERVfE2HET 5,
Vf=Vi— (W3 —W4) = 497.5 — (1402.90 — 962.69) = 57.29 g

K1 g Z iR 2 DI ERFERENEIL 2. 98 Ah TH DD T, ERITHL

ToRER R LV FHR S5 FERE (B S D KO E RO FRRE) 25 E T
=R

Sm

FERHE = 1296.82 Ah

%
PEm{E = 1296.82/2.98 = 435.17 g

19 Sk & ki 500. 00g, HIEHEEAR 50. 00 g & LI AT W TR Lz, ek, miededa, =)
. BEEEREIC W TREMIOE CClEE Ea“é

120 SEER LT B U U A 2,53 g IEUEIK &2 N2 T 505. 00 g DEMIEZ R LI, BRIETOREKD T
#13(505.00 — 2.53)/505.00 = 0.995 L 72 5,
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O BRRESHNIZKOEEGERE: Vi-Vf) LPRELOEZFEL, BUc kb
RREBAREEZET D, @5 g BREOKEBEANALND,
FHE — PRERME = (Vi — Vf) — 435.17
= (497.5 — 57.29) — 435.17 = 5.04 g
@ RGN ZFET 5,
N =Vi/Vf = 497.5/57.29 = 8.68
@ U FTLREBEFFEHI DWW T O [EERIC Vi, VER NN ZEH T 5,
STD—1 Vi=4975g Vf=5803g N =857
STD — 2 Vi=4975g Vf=5749g N =8.65
BRERTO U F 7 LJREEBEREE O 2 i RE R & RIS T RIS L T
BEEAHIE L7 b D ATix Vi LTEHET 5, STD — LW DWW TLL FIZEH A &
Y,
SYELTE N Y F U AMEREEIRVa gt O b Y F U LR
Ti x Va = 10.750 Bq/g x 9.9790 g = 107.27 Bq
T NV OEMEVD g o b U F o L
Ti X Vb = 107.27 Bq x (W2 — W1)/(Na,0, + #EK)
= 107.27 X (1005.07 — 505.07)/505.00 = 106.21 Bq
B IE AR 2L DF = 0.91098
Tix Vi =TixTh x DF = 106.21 x 0.91098 = 96.755 Bq (STD — 1)
Ti x Vi = 96.136 Bq (STD — 2)
® FEREATO YT AREBEMREO N ) F U ARETIZ R TS,
Ti = (Ti x Vi)/Vi = 96.755/497.5 x 1000 = 194.48 Bq/kg (STD — 1)
Ti = 193.24 Bq/kg (STD — 2)
® Wk Fr—rarhvr2ERCCEMEO N T 7 AR EREmE
TR F U LRET 1222 FE T D,
Tf = 1224 Bq/L (STD — 1)
Tf = 1244 Bq/L (STD —2)
@ RUTFULNRMERTf/Tiz 5T D,
Tf/Ti=1224/194.48 = 6.29 (STD — 1)

PURN Y F T AN A 12,32 2L LCEMAT 2,
2B N Y F U AREREAGUR L IR E R A 2R H D7), BT HICHERMIET 2,
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Tf/Ti = 6.44 (STD — 2)

NUF U LFREER = (Tf x V) /(Ti x Vi) Z7HHE T 5,

R = (Tf xVf)/(Ti x Vi) = 1224 + 1000 x 58.03/96.755
= 0.7341 (STD — 1)
R = 0.7439 (STD — 2)

ROSEHEZ KD, BEDKD U F U ARMEE FAFHET 5,
R = (0.7341 + 0.7439)/2 = 0.7390
F=NXR=497.5+57.29 X 0.7390 = 6.42

(3) MUFULREDHHE
@ EfFEOREIO M) F U NREAFRT D,
BAEZ O M) F 7 AJRE = (1.6318 + 0.20096) Bq/L
@ U F U AR FTHRLUY, BEMIET 5,
DF = 0.976557
IHTEEIKRD N U F 7 AR = (1.6318 + 0.20096)/F /DF
= (1.6318 + 0.20096)/6.42/0.976557

= (0.26028 + 0.03205) Bq/L

PN Y T AR RSB O W R T A < | RUBIK O KBRS L VI TEARAT & BRGSO R Y F T A
B EEBERNGRRL O T HE (Ba) HEAP BRDTZ b U F 7 DR ERZFT U TR L2 b U F 7 LR F 24f
M9 %,
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F.2  [EHAE 2 FEBME 2 W ERIRMEEIC T D b Y F 0 ARE O R
(1) #EEREM (F9 10 Ba/L) D b U F o Ak EHT 5,

fEft i &7z v U 97 47K10.750 Bq/g at 2020/5/9% 6.6413 g/ Bud %,

RN FOULKREMZT, SBRLZ N FULKERHRL, 621148127 5,

L7 N F U LKD) FULRETIZLLTO X D IZFHHET 5,

©® ®

13
62114 x 1000 = 11.494 Bq/L at 2020/5/9

@ bUFTLKEVI=1000 gFFER Y . FEMEGET 5,
(2) FEMRIEMEHRO N F U NREZRD D,
® W rFLr—ra BRIV ELN BEKOHERIY Ny 7T
Uy REEEREEE L& EREHEEREE KD D,
EHME K DOF R = (69.27 + 0.3722) cpm

Ti =10.750 X

Ny 7 7T REHER = (3.958 + 0.06291) cpm
TEBEEHR = (65.31 + 0.3775) cpm

©® IERREHER, PSR K OWIE AR R L 0 IR O N U U ARE AR TS,
A= = 25.60 %
I E fERE = 50.00 mL
BRELR O R Y F T LR
= (65.31 + 0.3775)/25.60 x 100/60/50.00 x 1000

= (85.04 + 0.4915) Bq/L

@ BONTRMEARD b U F U NRET 4 FEUER (AN B IZBERMIE" T 5,
I E = 2022/1/13
R H A = 614 H
PO IEFRHDF = 0.9098
Tf = (85.04 + 0.4915)/0.9098 = (93.47 + 0.540) Bq/L

(3) EEESZ =Tf/TixRDD,

B UETIR ORI ENTF LV EEERZZ RO D,

Z =Tf/Ti=93.47/11.494 = 8.132

120 Sl 2L B 1000 g & LB EIc oW TRtdk L7-, e, RIS, BEERMIC VLTSI
ISCCHEEEET S,
125 KU F o AOEFH A 12.32 E& LTEHET S,

106



© BAEZEKRD D —HEOBMEEF 5 BTV, ZOFEHEZEEER & LTl
Do
(4) HHREIKF O R Y F U AREFE
B B DBV = 1000 g2 R LY | FEEEAET 5,
@ WET o FL—va AU ZEFNT, BREGOREIKD N F U LRE %
R 5,
RAEZ O MU F U ARE = (0.6172 £ 0.1523) Bq/L
@ e ) FUANRERZEEERZ CHRL T, SREKO U T U AREE R
32,
SIHTRREIKD N Y F U AR = (0.6172 £+ 0.1523)/8.414
= (0.0734 + 0.0181) Bq/L
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G NUTF U LSBT DA & OFEAH

rUF U LRIES & 2 BRI ORE O FE 13, JUE G2 R E R o0 BAL AR
e (EE, KR E) Y720 OFRE. DEV BURRBIRE TH S, Z ORBURREIREIZE
BERIZFTREEZETHROW ET TRERICERT 2 2 LIFHEFICRETH L, ZDERIC
BOTHAEREOCEOMEEZD Z IXEERATEETH Y | H 5N HER R, —F
DREDFET ED X5 IR ICHECHT A FEm L7 L LT, — AL, <&
TIRSFHERE OB OB HEEE T LR, £/, TORBESITE Y RKNIC
BONLMEMRITHLEHELF> THLND Z &ITRD,

U F U LNRE TIXBERRRIRE 2 EHE L T DO TIEZR < IEDRG & 72 D
WM ORINT 2 BN v FL—2 EMAEFEMAEZREZ L, Sy v Fr—%
SR BE LA LT D, £ LT, JIEDRR TH 2R EIX, M
HER2 5 OFEUE T Tl /e < . HEREIOMGE, RN OERR, WERKB LD
Z OMOMIESRE L Vo Te AN EOREE LTRSS Z &2k D,

A= f(xy, X2, %3, %) = f(N,m t,6,,+) 6. 1)
ZZ T,

A ;AT RER

fQx1, X2, %3, -+, %)+ BOHTREIREE 238 9~ 2 5HA 2 KRBT 5 BI%

N,m,t, ey, : PO BEIR S &5k D B 7o DI B e N )

R D~ EJTRER E OFRVEAHED ST, BUHREIRE O BB 52 TO A BED
RHENS Z AR LTE TR SN 5, £ ATEPE TS (B2 5
B ENEND AT EO AN SITROXIZE> TEKR SN D,

n 2

u(A) = Z {s—)];u(xi)} (. 2)

i=1
ZZ T,
u(A) : MBUHRERREE D& FAEERHED &
u(xy) : AJIExy, Xp, X3, DAFHERFED S
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X G 2DITBN T BRI /ox; ITREERE L PR IXL, I EAB AT &
X1, X2, X3, , Xy DENZNDEDZEAGIT S TED K I T D %5k T 5, #ilz
X, AT Eox OBUNEAbAX (2 &> THE L DT EADERIZ(AA); = (0f/9x;)(Ax;) TH-
bbb, ZOEMNAT) B DIFEARTENSIZ L > TEL L DO THIUE, ST 5
I RADZEAIZ(Of /0x)ux) & 72D,

Flo, HTBEAN AT Bixy, %0, %3, , Xy DEFRD H TR DO SN D5E . HATEDH R
R SITTNEND ATTEOMAEAERHENS O 2 FFOFIFIRTRD H Z LA
T&E 5, o T, RG22 IFIEDOKE 725,

n

2
EZ{Egﬁz} x 100 (%) (6. 3)

L

u(A)/A : R RETE FE DA %A AEVE AR )
u(xy)/x; + ANJTExy, x5, X3, , 2 DFAHFEREAHED S

A ciE, K. 3) &AW TR S OFFMZETT 5,

G. 1 AfEH S OFAMFIE
HIE DR S OFHIT I T O X 9 RFIETIThbh 5,
O WEMRICHEELZRITTERE Y Yy 77 v 7 LAEOET VR E L TR
T 5,
@ ETNAUESE RS OBER ZHEHT D,
® fHx ORHED S DERIZHSOWDTAFEN X 22T 5,
@ B x ORHENS 22 TER L, EDOHIRDOAHENS 23RD 5,

5 U 72D S DR O FNAIHE > TLL T IS 27" 9,
O WEBRICEELZRIFTEREZE Yy 77 v 7 LRAIEDET Ve L TR
ERAE
HTE D FNE R O B BRI 5 AP LT T &7 B I iR 20 U E A8 2R 522
ZRIET XD RERZWRERIRY E Yy 7T v T L MEDET VAL LT
ERAE
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Q@ ETTFTNRUESE AR NS OERZEHRT 5,

R U T DRENCLE D I REIR L O &I O RN S OFERNITRE <K
O 3FEHIZH T BN D,

- RELOOHTITHR D AR S
© BIE R OIEICFR D A HlED S
- EORIE AR D A HEN S

FNENOHBITITE HICFEMRERNZ 2 515, MG 1 ITRENS DE
K 2557895 T2 DISHERL L2 AR S O BRI OB % 74, X 6. 1 ISR STz
FRPIAMT b | JIE ORI L RIETERDFET D ERSH 5 Z LI
BEENLETHD,

@ & DARHENES DBERNICHOWTARHE) S Z2 3l %,

e X & f M9 2 HiEIE, X4 7 AFHI & 2 A 7 B Al 2 D2 kEE R
Do

Z A7 AR, —EOBURIE OFEE HIFRITIC X 2 R S OFHE G IETH
V. TNEROBERIZOWNT, M0 LHRIED b FEBRIEAE(R 72 4 3R oD TIEHER
s &35,

A 7B A, —E OBURIE OFEE IR LSO FBET K D R S DFE
MHETHY . TNEFNOERICONT, BZVHLIEIONTAFTTED
B TOHFRITIES S BERHIBNC & > CREliT 25, AT TR ST kD
o bondH 5,

- RUESEE Ok

- BIEZ OMOFEHFICRH SN T — ¥

N RT I BEIHLIERE T —ZIZEID Y TR NS

o YRERABE R ONAIE 25 O 5B K VRIS DU T O— AR 72 3B

ZNENDOARMED S OBERE AT, M3~ & JE DR RO AHEN SITH L
THREDREWVERTIER, ZNEND AN S OFHI 21TV, RN EE
L CRARD RN SITXT 2T H 2RO AT EA EFHORVIEHAIZOWNT
IS HOME T L2 THELX R,

@ fHx ORfENSERTHER L, JEOERDORMHENZZRD D,

OIZ Lo TH B H % D RN S &2 THR L THBIEERTED S %K

DD,
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DIT L > TH LD A AIEREARTED S 1L, RIERERITHE O b REE £ L
TW5, MEMREEELEH/FTEIXMART Z ENRERGAITIE, BEREkE
B A EARFE N ST U THRBRAHED S &5, kIXMEHEOKIEL t =534 HIRE S,
—MRIZ2~3DMTRITND Z L2V, EREIRERIE TiX. HER RO SMITIER >
MEHBBRTZENTELD, BEHOKENRK 5 $D L&k =2&75, HEHROMR
HOBIE, BIEMEICHRR LERENS B ED L S RMETH D00 (ARIEERHNE T
B D DJLEAFEIS (k = 2~3) THLHO0) ZTHRT 5,
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G.2 AN S OFETFIE

G.2.1 FUBDOITITHR D NHED S

n & (uy)
BOEFEFICREH SN TV D ARHEN S (RS TREA) 2HVWD, st Ty
D ARHN S DIFHRHE TRWG AT, RO KV MHEERE S 2 FH T 5,

U = % (G. 4)

22T, uw) : FEMEOAHENS () w: FFEE (g)

BAEGEMFIZ R 2 WG G, LT 2B IEHIER OFRMED ILDRAZEIC X 5
e S &R0 IR LINEDKEEIZ L5 NS z 2N ZiHli L. £ b 26 L TF
BEORENS T 5,

O HEREOIDFEEIT LD RS
BT ROAVOBEIRR (BB 2135 & FERLAOBEMOZTNIZB
T, 2122 ETRET DM ERD, Zb 2 DOOMMERKT 5 & THD
o, & ETFRET D =AM OIHEERNEN S 2RO D,

l
Uyg = \/TW
ZIZTC, L EHRA (2) w FREAE (9)

(6. 5)

@ BV IRLUNEDORHEIZ LD R NS
M0 R LREIS & DR, RERUR OB B 2 i@ & ORIER: & [F] C2E6ET 10 [AIFE
FE#R 0 I LIE 21TV, £ ORI N OREHER A2 L U AR EAR D S TR D
ERV LD,

WstD 6. 6)

w
ST, W R LIED T () wepp ¢ Y 3K UIE OFEHERE (o)
FEREOEIH T B PEICIO T, nE O 0K LOTEEE AT 258, + Ok
YR S TR TEZ BN S,

X — 6. 7)
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@ HBEORMEISDAEK
Uqq L Uqp é"/ﬁbjz L/\ *ﬁ%@*ﬁiﬁ"ﬁ%ﬁﬁiﬁﬁﬂl é e ‘a—éo

U = \/(um)z + (uqp)?

[FH5H51]
FEIURA0.01 gD T RKUNATI3.81 gDOFF&EAED & =

0.01

=— %100 = 0.0044 %
V6 x 93.81

U1q

«

MO LAEIZEL ST, #G61DOFREG L X,
#6.1 BHEOMBED K UHIEORE S

(G. 8)

(S5 1 2 3

o~

5 6 7

10

REfe

(o) 93.78 93. 81 93.82 93.8 93. 81 93.8 93. 81
g

93. 81

93. 82

93. 81

BB DY) - 93.807 g
FEYE(R 2= :0.0116 g

0.0116

— 0
93.807 X 100 = 0.012 %

B O ETITHEF L 1 BOREMEZEAT 5720

_ o116 x 100 x L 0.012 %
¥ = 53807 e

o T, MEDHENSI

u; = +/0.00442 4+ 0.0122 = 0.013 %

G.2.2 MIE K OHHIEIZFR D AN S

FUF T AREIZBN T, BIERE D 7 = F o 7 K 2R OEEB[E L7 <
TERBRW, €2 T, BEO N F U DEERIEZ W T 7 = F o 7 HiE i 2 18
R DMERD D, 7 =T T HIEMBR BRI IS BT D N S &2 TR D K O ISR

g5,
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(2) BEYERIRO RS (u,)
FIE RO EICEH I N TV D RN S ZHWD,

(3) FEERIEOE (us)

[FHE 5]
FEHLR S 0.0001 gD FE T RKOA T 2.0012 gOFFEED & &
0.0001 x 100 = 0.0020 %
Ugy = ————— = 0.
347 6 x 2.0012 °

«

BOIRLAEIZEL ST, RGC2DMEEGE L X,
7 G.2 HEOM K URIE DR R

[EIF- 1 2 3 4 5 6 7 8 9

10

&
2.0011 | 2.0013 | 2. 0009 | 2. 0013 | 2. 0010 | 2. 0012 | 2. 0012 | 2. 0014 | 2. 0009

(g)

2.0012

BB DY - 2.0012 g
R : 0.000172 g

0.000172

— 0
20012 X 100 = 0.0086 %

AUBFORF R TITEF 13 1 M OREME LR 5720

0.000172 1
Usp = ———— X 100 X

_ — 0
20012 NGl 0.0086 %

o T, MEDORHEISIE

Uz = 1/0.00202 + 0.00862 = 0.0088 %

(4) REFRDOLEH)

FEIER ORIE IR I 1T 2 ME R OEENER T 2 AN SId/h & < oHER &

i L THEHTE 5 L E2 600D THIKT 2,
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(5) FHEDOHEHNT XD ARHENS (uy)

IR 2 E L TR D D EHEIE € OFHEDOREHT & 2 AN S 0 DA AR EAR
NI ERHNT 5, LT, &4 OFJRIZOW TR L2 HIMEERfEN S O 9 Bk
i % € DA IE IR O AR EAR A S & LTHERT 2,

Gsource
"= Noguree (.9
Z 2T, Nspurce : BRIRIC X DEH Ogource @ eHERDFEFHT X B AN &
|G X1
AR OWUEIZ L > T, G 3OMREEHL X,
# 6.3 RIERBIEORERE
EiR IR D
7 T T DOFRIEAE FRHARAE AT S (%)
(count) FEEAEATE )N S
5.08 149213 386. 28 0. 2589
4.57 150506 387. 95 0. 2578
4. 06 148835 385. 79 0. 2592
3. 57 142810 377.90 0. 2646
3. 30 137865 371. 30 0. 2693
3.03 131359 362. 43 0. 2759
3. 00 131814 363. 06 0. 2754
2.90 129017 359. 19 0.2784
2.91 129063 359. 25 0.2784
2.73 104546 323. 34 0. 3093
Uy =031%

T KRIEICEROBRIEZ AW 5E81E. 2T 7 = F 0 ZHEEO M HEYER T >
SORKIEE WS,

6) RIEXDT 4 v T 47 (us)

& 2o F o 7 IBERIRORET —2 X0 BT 288K 2HHL, £
DIBRRDObDZ, WIERXDT 4 v T 4 > 7 OIHEERHENS LT,
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Us =fmax (G. 10)
Z 2T\ fnax : [FERNCHRT 2 28] O H K E

[F+Ep1]
BERBIRZ AW TR IEZ TV, £G4 OFERES & &
#£6.4 KT TEBOKRIET—%

7 LT THERE T4 T4V SFEHAE FEHNZHT 2 EH R (%)
5.08 30. 90993 30. 88683 -0. 0748
4.57 31. 13880 31. 19801 0. 1898
4. 06 30. 74496 30. 70236 -0. 1388
3.57 29. 43643 29. 46615 0. 1009
3.30 28. 45430 28. 46671 0. 0436
3.03 27. 27467 27. 24113 -0. 1231
3.00 27. 14267 27.09100 -0. 1907
2.90 26. 55155 26. 57039 0.0709
2.91 26.62126 26. 62385 0. 0097
2.73 25. 57643 25.61416 0.1473

us-0.19 %

(7) WEEAHIE (ug)

FEATICHER L TV DT — 2 2R U T, R, AN SO T
1E H R BAIE B I T ORI R T OWBEEM IR ECE T U € O 22O E 2 A8t
FERHENS &5,

t
1\T
DF, = (_) (G.11)
2
1 t
T+
DF, = (_) o (6. 12)
2
DF, — DF.
s = I 2 1| (G 13)
DF,

ZIZT T CEE THo PR AR S o BRERRR
DF; : TIZBIT 2WEM LIRS  DF, : T + olZ B 2 IEAM EA %5
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[FH561]

FUF U LRI OZE DS, REAND 60 ABRIZHAIE L EIELZ &
XDODF L DF, %% 6.5 2”3, i U727 — &% ENSDF (Evaluated Nuclear
Structure Data File) T % (2022 49 HFFAD),

#G.5 NUTFT LN L OE DA S

\ I D FH R e
P () DF,; DF,
RS (4F) R & (%)
12.32 0. 02 0. 990800 0. 990815 0.0015

ug = 0.0015 %

G. 2. 3 BB ORE IR D AN &

FUF T AMEICEN T MERBHC X D3R E NNy 7 7T 0 FRHIERTEL
SN2 EMGFHECRIC Y = U F o FHIE R ORI E 21TV, BURRRE 2 BT 5,
HIEIZIBWTERET DA HEN ST FRRO & 0 IRl 2,

(8) FHEHOFRHNC L DML S (uy)

G.2.2 MIEK OMIEIZSR D ARHEN ST 25O L D R NS (uy) & A
e CTH D, 7272 L. AHEN S OFFREICIIRAREI O IEREHRZ2 5,
Osample

= (. 14)

Nsample

DICy Noample | AHBEIOERIIE  oyampre | FHEEROGEHT L 5 RN &

9) HEROZEE) (ug)
RS R BIIC L 0 B ST B ETIEOFFA LS (G % kTR & 55 M4
L35,
Ac
Uug = ﬁ (G. 15)

Z I T, Ac : EEMEDOFFAIEMED LR
Fo. HMEEH (FLYy FF¥Y—R) X THIERDOEBE NG LI TV DGAE T,
TOEE R HENS LT D,
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[F5 1]
FEMERIFONTIZ L » THEEMAZ L, FREMEAZ4+03%E LTS L X,

0.3
Ug = — = 0.17 %
V3

(10)  PBEEMIE (uo)
G.2.2 MIEMROMHIEIZER D2 AN SITHRT DIMBRMIED NN S (ug) LFERTH

%, BlE LT, BREAMND 60 ARIZHIE LTz SIGET D,

ug = 0.0015 %
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#G6.6 ALYy h—Fh

R & OEK] FRHEEAE AT 7> &
B DTSR D D S
M E Uy
FEIE K O IE L2 AR % AR &
RS IR O AR 7> & U,
BEUERIR O FF & Uus
A OFEHT X D AR & Uy
RIEXDT 4 T 47 Ug
JBCEAH IE Ug
B ORE AR D A S
FHROREHT L D R & Uy
HIE R D) Ug
JRCEAH IE Ug
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#F6.7

FEG AN EAVzy FY—L

HED S DEIA]

FRRAEYEARTE DN S (%)

DT LR D A &

FEE (uy) 0.013
T IE R OB IEICAR D ARl &

FEHEIR DO AN S (uy) 2.85
BRYERIR O & (ug) 0. 00088
FHELDOFEHNT L DR HEN S (uy) 0. 31
REXD7 4 vT 47 (ug) 0.19
JBEMIE (ug) 0.0015

AUBFORE SR D A &

I DBMEHNT LD NS (uy)

AR O EGE R B3RO D

HEZDOEE) (ug) 0.17
R E (ug) 0.0015

TR B EA T )
2.88

GHEDOBEHT L DA S uy ZFR<)
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(I4) HMER ¢S QOGN T 4L 041 19X

ATRHO 3T

R UL U —,
B

AT —

«——— LAVLAY LYY

REIS Z T AN REOREE ——»

«— I Y A EWoNEE «—  E

«— = 1448 o 2

— [EZ %At

N Dt yE
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fRDLH B TIRMEOFEH

H. 1 18011929 | & A i T IR

H. 1.1 #E&

15011929 1T X DMt FIREIE NN > 7 75 U v RER OIEMEZ N ENDFHITDON
T, # 1 FEOBER, 5 2 ORI X OBEEZEA L, IE L & WEA ORI T IRIE A
ERLTWND, SHIZ, ENENDOHMOFERAEICAHENS TRV P DL DI
LD TH D, Kaiser DIFIETITIEMD 5341 OFEAERZILFHEUSR D AHEN S 2
73, 18011929 |2 K DB HI R IRIE Tl oA OFRHERZ2 1T, 150  TAEIZ I 1T 5 Ak
MESDRBDOTA R G IZHEDE, WEEDOEMAFERNHENS Z N5,

Ho1.2 IRELEWE
YRR EDFAET 2 CIRET DT, RO K I RT T 7 HED /AR LV ER
. LToXTRIND,

a* = ky_q x i(0)

Xi1(0) : & BAEEMEA0DHZE DRERDRHEN S (H. 1)

BIEDxG & 72 DA 2 EE RV ANy 7 7T 0 0 RREIZB W T, HIEE
FXH L OXI7%04 (u=0) L7325, ZOHMIBNT, FEEL-a (fERFa)
XM O EMEZ B 2WEME ., 77 v 7 SITHEBEIZHRR 0 WA BN T
% 1O O LT, RELEWMEELT D, 20L&, HHEOB\R LR
eFiZaThH D,
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RELEVME a*

— 777 k1—q11(0)
R —
Gy
1(0)

o u=0 BIE
1(0) : A BHEEMA0DGA OWE RO RN S

ki_o @ [BHEEL — a2 DGR
BIH 1 RELXVE

H. 1.3 B FIRAE
WEMEN T Z 7128260 TERSHABHIH KT 56D THDL LT 2ET, K
DEIITEFRSND,

a* =a* +ky_p x @i(a")

i(a®) : i BRHEEMEA a® DA OWE RO RN S
YT NOMEICBN T, WEREDRK BHEEMEARE L EVMEL Y REWETIEH 2
PRELEVEIZEVMETH D & &, MIEEITK L 2 DX 5 20 Mme 70, 77 71|
EDFA L EIRD,

(H.2)

—_— TTy
&Ebgb\ﬂﬁ —_— “H“/7°/I/
o FEOIER
(W BRI ECEED T2 )
Lt ENnD)

S \ e

K H 2 AEEOHKBHEEHENIE L EVMEIZITVMED & & ORIEHE D55

N
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ZOLEE KN 2 DIRTRINTXEORIEMITIRGE L EVMEL Tel 0 Y EER)  28 %
FHELRWEAR SN D, 2T, Uo7 ARIEDDHICBNT, [FHHEEL - (kR
B) LA XMZHT., MH3DXHT, ZOXMO FRENRE LEVEE —ET 5

EEXDOWFEBRO K BHEEM AR TREE 35, 20L&, H FOMRR L 72 2 fRI%
BTH D,

PE L X UM

— T

NANS I

D

[
»

kl_Bﬂ(a#)
HIEAE

W TERME o B

i(a") : I RHEEM D a® D56 OWNE B DO R RN S
ki_p : fEHEEL — B & 72 D UEMREK
X H.3 FRd FRRME

R TFIRIEIL, A RT7 A Vila, & OHERIC L) HIETFIEOFMIC AL, af <
a, D& X ETFIALED) &SNS, a* > a, & 2o 256, WERRZEST5,
ATy M ERETRE B TREZES T0ENH D, 15011929-4:2022 TIX—HH
RPEICBNTIAA T4 a2 3Bq & LTWD, (RNv 27T ROoBhwr b
DD IR WNGEIZT DN TIL 0.1 Bg EED TN D,)

Z Z°C, 1S011929-1:2019 IZ XD H A KT A Mla, & ITMHEEICE L TRZFERY, &
W 72 1L OMDOBENFITHIET D2ETH Y . & BT T IRIE & o ikl & v HlE FIE
DR HE LIZEDZ & Th D,
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PR 1 Bl LTHA FI A AEIRMORAE, IO AE, FORAEIRAE . WoR AEmi A I %
FIEBRERE LTHA DN,

HE 2 BRI A4 KT A S e 2T 52 Lic kY | WEFMESHA K5
£ AT > TED BRI B 27 LTV B8 5 hadliT 5 2 LR TE, fE-C,
BIEHAICHE L CO B0 E I pBRESh D, BETFIAL, RHEBRNTA K54
i 0/ S VBRI B R i 7T

HEER 3 HA R T4 R A TR E BRI BUE S R B oM & IRA LA
91T 5.,

HoAFRELSWEERHTIREOESZ 1 SOKIZELDTLDOTH D,

RTE
D PR TR
A
kl—aﬁ(o) kl_Bﬁ(a#)
a > ¢ >
—_—TT
— T
0 a* a* T E A

H.4 1S011929 ( X 2 #aH T IRE OME &
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H.1.4 1S011929 (T J % H T R fiE e )
1S011929-4 |23 #H STV HET AN ZE HWT, IE L & WL O H T RRE %2
HHT S,

Ho 14,1 FHEAE D & U EE &2 sk D 2 — =X

a=r,w= (Iy—19)"w (H. 3)
ZZT,
a HE R (B aelesE)
Tn IEBRDFHER
1 Y TNVREDOFEER, Vo T IVIE DR En,, MER M Zt, & L
To& &\ 1y = ng [ty D3RR Y SO,
To N7 770y RUIEOREER, Ny 7 770y NIEDOHEZn,,

iﬁ”/ﬁ;ﬂ#%ﬁ%to & L/f: & %\ To = no/tozﬁﬁi D iz/)o
w FHECEED D U RE A~ D MR AR

_ 1
_sE-m-D

eg  MRIZNR
m  fECE (kg L 55)

2L, azERE L L TRO DG EIIAE
D JHEAIELREL

ZDEE R AOWDOARIENS ZZNEhu(n), uw)eE Lz s &, aD RN Su(a)lx
UTTREND,

2 2
u(a) =1n,- W-\/(ugrn)) + <$) (H. 4)

= szuz (1) + 12 u?(w) (H.5)

EHIT, WM Br =a/w kQu(n) = \r/ty+ 10/t T2 06, (H.5)
2T 5,

126 150 11929-4:2022, Determination of the characteristic limits (decision threshold, detection
limit and limits of the coverage interval) for measurements of ionizing radiation —
Fundamentals and application — Part 4: Guidelines to applications. ISO 11929-4:2022 (2022)
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u(a) = [w? rﬁ+r—0 + a? ww) (H. 6)
t, to w?

9
u?(w)/w? 1XRE OFIARD D A S BRI SR E AR D Supq (W) EFE L
TWo,
15011929 124 1T D RGE L & WME K O FIRIEZ F 92 721213, HIEE DK R
EEazZ8 e LIEMERDORHEN S OB a(a) NuELR5, U306, ik ERHEE
fHaz VT ToAREREND,

a
1y = W+ To (H.7)

Zhz (H6) IR LT,

i(a) = sz ((%+ ro) /tg +:—Z> + a2 u;(r/) (1. 8)

BELND,

Ho1.4.2 RELZVME
XM ) ICHIEED K BHEEMEa = 02A L, H DIZBIF2a(0)I2fRAT 5,

Ny ng

a*=kyg w- E‘*‘E (H. 9)
ZZT,
a* RE L X WM (Bq £ 721% Bq/kg. Bq/L %%)
ki_q H 1RO (Wb DEIED T 2R & 2 SRVWEEKX
WO EREK

HoLo4.3 BRH T IRAE
B TREZa? & L&, KA 8)Za*ZMRAL, (. 2) oi(a®)IcfhAT 5,

a* T u?(w)
# _ 0 2
a =a* + kl_B\/W2<<W+ T‘0>/tg +a>+a# 7
a* 7, 2 u?(w)
a2 = k2 2 ¢ 0 #
(a a) 1-B [W ((W + T0>/g+t0 +a W2
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#
2 .2 #2 _ o ok # *2 _ 1,2 2[4 To  To
(1 ki_p urel(w))a 2a*a* +a** = ki_pw (th+tg +t0> (H. 10)
ZIZTC kig=kip=k&lLizt&, (L9 »n5
a*2=k-w<r—0+r—0>
ty  to
Bl ZoXEMH 10)ITRAT D,

2...2 #2 . # 2 k*w # 2
(1—k -urel(w))a —2a*a"+a"*= —a"+a
tg
k?w
(1 —k? -u?el(w)) at? — <2a* + t_> a*=0
g

2 WG 22XV MHTRIEZRF 6D,

. q* 2,
_2 a’+ (k= -w)/t, (i 11)

af = 1—k2-uZ,(w)
T,
a* Bt FIRME (Bq %7213 Bq/kg. Bq/L %)
k AR
k=kiog=kp
ki_g  H2HOBIR FEDBDOERNET HIER) 2 Z S/

VWMEHE X O a E AR L
—fRINZ fEBEa = B = 0.05 (5%) (BEHRE kg =ki_p =
1.645) L LTW\5,
Urer (W) AL w DFH R AE A > &
FEHAIE OFHEUCLR D R S 2 x|, WIEILED D2 TO
RN & % A pk LT AR HE AT s &
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H.2  Kaiser JEICHBIT 5 H TIRE

P TNV ORFEIZIBNT, BEDKRIG & 72 5 BUR PR 2 G EN TV L & |
Ny 7T79r ROEKREEMIIKN 6 DX 2 7enfilnd, 20L&, EWiHEE
Tos ATBOMEHC KD RS HoL TDE 1y, = koL R DML 5 2 IRFAOFHE &
LT, BHTIRMEZERT 5,

rp, = ko (H. 12)
ZZT,
o RTEICER D AR S
k WERE B LTI ENRZY)

IR EHEE

=0 ka FHEE
(B°— 7 mhif&)

X H.6 Kaiser ®FIEIC X D T IR OB X

WE, RO X HITELT D,

1 AR O 2FEE [cps]

To Ny 7 7T REHEER [cps)

ty AELORNE R [sec]

to Ny 2 77y RORERRH [sec]

ZDEE, rp AN elFULTORTREIND,

TpL =73 — To (H. 13)
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2_Tg o (H. 14)
t

(H. 13) ZTONH. 14) Z2 (H I2) IR L, rp il W T R TR E M Z &L T, L 9
LIRF OB FHN D,

k? k., 1,1
g-i-k\/(g) +4T0(§+%) (H. 15)

oL = 2

O IT R LIS 2 BRI O FHEE 2 H RE 72 1T REIR EE I HA B L. M T RAE &
T2,
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H.3 R FIREOFE G
ZIZTIE, DY TINNOHEBEREWGE, QRN ANy 7 T T T RS
EDOFNFRITBWNT, Kaiser IEHZ TN 1S011929 12 X AW FIREAZEH %,

(1) B FNLOFHEENENSE

OMIE G
SypTaEt VN
SN 1 D AREIE
e m : 50 [mL]
HEREH ¢, &% O, © 50 [4]
M= e C o 27.79 [ %]
FREIZARD RFEDN S Upey (M) :0.0058[ %]
HEZR LR D AN S Uy (cal) : 2.85[%]
AELOMIEILLR D RHED S U (mea) GREHAIE ROy 7 7 Z 0 2 RIS
D AR S 1EFR<) © 279 %]

FH1 VTNV RONRy T 7T ROFHME

N BG1 P BG2
BEREI A AN A A

1 190 65749 191

2 170 65606 181

3 163 65374 171

4 180 65701 187

5 184 65316 163

6 206 65376 164

7 197 65417 188

8 185 64994 189

9 178 65426 183

10 173 66140 182

&t 1826 655099 1799

Ny 7 777y FEHER vy [epm] KOV 2 7V OFECR 1y [epm]iZ T
NUTDE S22 %,

_(1826+1799)
= TSox10x2
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17 50x10
o T, IEEHEER, [cpm] & Z DRI Su(r)ITRD L 912785,
Ty = (g — 7o)
= 1310 — 3.625
= 1306.375

B 1310+ 3.625
~ /50x10  50x 10 x 2

= 1.620
WA HFARw, RHED S u(w) B QAR IERHED St (W) 23R D 5.

- 27.79 ., 50
100 X 1000

=71.97

u(w) = W\/ufel(m) + u2, (cal) + u?,,(mea)
107 (0.0058)2 N (2.85)2 N (2.79)2
T 100 100 100

= 2.87

Upe (W) = ?

= 0.03988
Ko T, HEREa VA EEERIHE) Su(a) RO 51D,
Ty Xw
“= 760

_ 1306.375 X 71.97
N 60

= 1567
2 2
u(a) =ax \](uirﬂ) + <u$//v)>
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1567 % ( 1.620 )2 N ( 2.87 )2
B 1306.375 71.97
= 62.52

RIZ, Kaiser {EIZ K DM TIREARD D, KDD ETHRIEL 9 DaH5R
o [ecpmiZ (H. 15) I X W& HN 5,

k? k 1 1

—+k [((5)?+4ro(—++—

tg \/(tg) O(tg tO)

oL = 2
32 3 1 1

_50><10+3\/(50><10) +4x3.625X (5ox 10t 50x 0% 2
- 2
= 0.3220

BB, B R C A O TR REIR EE I B L. R TR E
faiser [BA/L] DHFHALD,

ot _ oL
Katser ™ m x e x 60

0.3220

50 % 27.79
1000~ 100

= 0.3862
—J7, 15011929 (2 X A M FIREalko11020/F (. 9) L OVH. 11) DB IRE L & W
BEEbifEond,

X 60

X No | Mo
a*=kiqw: |[—+ =
totg  t§
= 1.645-71.97
1826 + 1799 N 1826 + 1799
(50x10x2x60)%x (50x10x%x60) (50x10x2x60)x(50x10x2x60)
= 0.2058
2,
2-a"+ k”-w
af = g
15011929 1-— kz 'ufez(W)
1.645%-71.97

_2-02058+ g qge
1— 1.6452 - 0.039882

=0.4199
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LEOREREZRN 2ICE LD, £72, BHOEA LV T ARIEICBIT 5
AR EIIAT > TV ZRuY,

KH2 HNTA=ZERFHTIEIBT 2 H T RE

G A—H Kaiser {5 | 1s011929
T RE IR a [Bq/L] 1567
B RIEHERMED X u(a) [Bq/L] 62. 52
PoE L& VM a* [Bq/L] 0. 2058
T H T FRAE a* [Bq/L] 0. 3862 0.4199
Kaiser & MDHHE [ %] 8.0

2) BT NDEEEN N 7 7T R DSGE

OMIE G

SIMTEEL VN

SNk D AREIE

AR m : 50 [mL]

HIERH t, & Ut : 50 [49]

R & : 2861 %]

FREITER D ANFED S Uy (M) © 0 0.0127 [ %]

B EFBEITAR D NN S Upg (cal) : 2,60 %]
REOMEILR D RHEN S Upey(mea) GREHIIE KONy 7 75 0 2 RIZHED
A OAR D S 1HERS) : 2.88[ %]

134



FH3 VTN RONRy T TT 0 ROFHEE

N BG1 VA% BG2
WERRE e LA

1 127 125 122

2 112 145 109

3 134 148 130

4 123 146 144

5 148 149 137

6 138 134 137

7 124 136 118

8 138 143 145

9 125 142 103

10 125 125 133

aRt 1294 1393 1278

Ny 7 770 REHER ry [cpm] L OH » F A DFHEER 1y [epm]idZnZ
NELTFD X 912725,
(1294 +1278)

= = 2.572
0% T50%x 10 x 2

_ 1393
T 50x10 ~

Ko T, IEBEFHEGER, [cpm] & Z DRI Su(r))ITLL T & 72D,
T, = (ry —19) = 2.572—-2.786 = 0.214

g To
u(ry) = |[—+—
() ™
_ | 2786 N 2.572
T .50%x10 50x 10 X2
= 0.09024
WA BB T w, AED Su(w) o OFRAHERERHED Suq (W) E R D 5,
1
w =
EE'm
-t = 69.91
W_28.61x 50 7
100 ~ 1000

u(w) = w\/ufel(m) + u?,,(cal) + u2,;(mea)
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6991 (0.0127>2 N (2.60)2 N (2.88)2
B 100 100 100
=271

Upe (W) = ?

= 0.03876
Ko T, BHBERE ok VA RIEERE) Su(a) RO B,
Ty Xw
“= 760

0214 % 69.91
B 60

= 0.2493

2 2
M@=ijc?nﬁ(%?>

n
02493 x (0.09024)2 N ( 271 )2
e 0.214 69.91

= 0.1056
KIZ, Kaiser {EICK DM TIRIEZ RO D, KDDL ETHRIBLI S

At ECR

rpr [cpm]iX(H. 15)IC XV EHI D,

tg
oL = 2

2
L kj(tﬁ)z (= + )
g g 0

32 3 1 1
_50><10+3\/(50><10) +4X2572X (5ox 10t 50x 0% 2
- 2

= 0.2727
R HER R FHEGh R & a IV TR REIR BT U W FRRME A iser

PO D,
# _ TpL

a . e —
Kaiser m X SE X 60

0.2727

50 % 28.61 % 60
1000~ 100

= 0.3177
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—J7, 15011929 (T X DM FIREal)110200% (. 9) OV, 11) DB IRE L& W
fHL EBITHELND,

. Mo No
a*=kiqw: |[—+ =
totg  t

= 1.645-69.91

1294 + 1278 . 1294 + 1278
(50 X 10 X 2 X 60) X (50 X 10 X 60) ' (50 X 10 X 2 X 60) X (50 X 10 X 2 X 60)

= 0.1684

k?-w
ty

# —
As011929 = T 12 uZ,(w)
re

1.645% - 69.91
_ 201684+ 5550

1—1.6452-0.038762
= 0.3445

PLEDORERZELEN 4IZFE LD, o, BEHOEE BV 7 VRIEICET 5
AR EITZAT - T ey,

2-a" +

KH 4 HNTA=Z ERFHTIEICBT DM FIRE

KT A—H Kaiser ik | 15011929
T RER a [Bq/L] 0. 2493
ERAEAEARMED S u(a) [Bq/L] 0. 1056
RTE L& VME a* [Bq/L] 0. 1683
F HH R FRAE a* [Bq/L] 0.3177 0. 3445
Kaiser & MR [ %] 7.8

ZOA . Kaiser R ONIS011929 6 5 0BEATH AR L7 5,
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BE AN AT UTHBIRIC X D KREORREE DR

(1) By

A T ARG (B A A WG & B A A R BRIRE 2 1RA LT b D) 2 v Tk
REHZ B EN D A2 R < B, ZRBETHWD X5 0l 7 23R BB KSR %
IMAETH L LICERFH TORPLENFEETH 550 b, BREFFIZBW T REDORE
Bz AT L 72 < THE7R B 72 WKL RE SRR S O MED R D b 2R BUZ BV TR
REEONRBEL LTHOTH D, AREFKEKA, FJIK, HAD I 5 ICHEENMK
WEBHTIZE LT D 23, MK D K 5 ICHEIRE DY @ O BB CII R TR A v B R B L X
NWRWGER, BT LDGEED AR H LD ARETH D, £ 2T, KRB A A
W5 2 & TARIEIZEIS fTRED T LTz,

(2) ik

O AFBHKTaLT 4 a=r T (E—D—IZANTA T SRR A A58
BoKZMZ CTREREG, Th T — a > LI%R CBMEE FER Y KT) LZfaA 4
SRR & B A A SN O 7813 60 Mesh, K5 %% 1:1 TRA L., A%
JE 165mL RV =F L oA T ACFE LT,

@ KIEK, MK (5HE, 20 f5Ar R, 100 FEAR) 12 b U F 0 MMEHERE 2N A T, 100
Ba/LITFHEE L, KEEE LTz,

@ KEEF9OML & A AL AHMNE A T Hcim L, FHKE 15 mL T LT,

@ #7727 var (15 nl) OBRUSER (mS/m) M OSRERE 2 ]E LT,

(3) A

BRURERORERRE SR A1 IR T, WK CIERUEREAE %2> b IR MY
M LA 7 DNICRIAN S E LTz, £l RYWIOT T 27 a3 (0 mL~15 nl) (FEXUR
RN nS/mUL FTHoT, IRDT7 T 7 v a (16 mb~30 mL) TIHERIEEREN
KigIZ L7 L, BEOA A BRERENZBZIZbD LB bR, EBICKRDT T
T ar (30 mL~45 mL) TIXZBEICA T LANEEE D | KA ERIIFLE Lz, YLEo
ZEDD, RETHAKIFEIROREIIEGE S 720 2 E AR S, HEKEIRLAS DK
REHIZ TORBIRICBW TERBEEN 0L LT 1 nS/mn L FTH Y, ABEF O
BAFA A2 BRI TN D FRREB S T3, MK % 20 (AR L7oiBHT B\ T
IE, 75 mL~90 mL D7 7 7 ¥ 3 VY BRIFICRIEAN AL, BRASERNMLO 7 T 7 >
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I NHERE DT T D, BIROA A UBRERNEB AT RN ST, Ko
T, 20 AR L7 WK OFEHRIN &R K TH 90 mL A (M= 6 ) & L7=J7
NEWEEZZDND, BIREREDNER RESHE A2 ITRT, DT T 7 a v

(0 mL~15 mL) OFUFRER TR OPEE (100 Ba/L) D7 %~19 $FRETH Y |
B DRERRIZIE 2 1T IS EN TV 8 HPL B 5D T, BIETHEE
& (156 mL) O 2 f5REEE (30 mL) O/KGEEF i L 72 ICHIE R 2 3 iUd™ 2 B A 8
EEBEZOND, TNOEBSFEXTZ, o7 —%SK A 1R T, 20 f5HR L 723K
TIIMIEE (156 mL) @ 4 fEREORE (60 mL) 24252 LA TE, 100 nL /31
TAEFNT 100 HREEITH L. BEA3ITET LB BRHATREL~ULIE 20 Ba/L

REEICRD EEZADBND,

ZF A 1 ERAEE R ER R AT : mS/m
750 ayv VSTV MK MK MK
(100 {4 HR) (20 {5 A7) (JFL i)

Fo AUl 23 64 280 4400
0 mL~15 L 0.0 0.0 0.0 0.3
15 mL~30 L 0.0 0.0 0.0 6700
30 mL~45 mL 0.0 0.0 0.0 T LEEED
45 mL~60 mL 0.0 0.0 0.0 7T LFEEY
60 mL~75 mL 0.0 0.0 0.0 7T LFEEY
75 mL~90 mL 0.0 0.0 0.4 T LEEED
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B3R A 2 U RE R I E A AR H7 1 Bg/L
7TV av 7KIEAK i@jk @?k
(100 {5 A HR) (20 fE5ATHR)
0 mL~15 mL 7.3%3.7 19.0+3.7 11.9+3.2
15 mL~30 mL 104+4.5 97.8+4.4 97.2+3.8
30 mL~45 mL 97.4+4. 4 108+4. 5 10243.9
45 mL~60 mL 104+4. 5 106+4. 4 105+3.9
60 mL~75 mL 101+4.5 112+4.5 107+3.9
75 mL~90 mL 97.7+4.5 98.6+4. 4 99.6+3. 8

KPDO T+ | 1 THEBURDIFEERENS k=1 2K L T\ D,

ZFE N3 WAKGEO U F U LB ARE L ~L (f A SHRIEIC K DR

\ MR ATRE L~L (Ba/L) #1°
WER %S RERER (93) : — »
WK (20 f5AR) 100 fAifR
100 200 1000
20 mL 77 AL TV 500 100 500
1000 60 300
100 20 100
100 ml 7 v FRAARRLS
500 10 50
AT I
1000 6 30

1 KRB AL FL—EZORAEIT1 1 T 5,

X2 Wk UFL—varhmL D

HHGhFRIT 25 %L T D,

X3 BEMONY T 7Ty REHEERIZ, 20 mL T A/34 TILH3 20 cpm,
100 mL 7 v TR A T LA 4 cpm & T 5,
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Bt o SHG & 1A o o AR HHIE T 2 E A s el A 2 T
- e (Lmz
Bt o SIS & 1A o o AR HRBHIE T 2 E A o s ek A 2 T
— B (L)
1 o S & 1A L SRS 1 1 TR

A F U AZHRNE A T S FEE (15 mL)
20 fEF IR UT-ME K A2 A A a3k Z o (BHIEE 156 ml) (ZHsN
—>  BEEE (K 0 mL~30 mL)
Sy (B HK 30 mL~# K 90 mL £ T)

BRI E

i)

BB

ZH A1 o7 e —
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BEB N7 ) TERUHAEREEZ RV RET ) FU L8RI5

FLFXaT7——THHNDLHE, VI BFLERND A, BRIBEE WS TE, Sy
CTEUSNORGHF Y F U LAOEREE L TCENOGHHHEE CHEAZEOH 37 7
1M O ENGEER 1 % AR CRET 9 %,

B. 1 N7 Y 7R

NT N o TEFRKEANATANO b7y TERIRICER S, A7 Y 702 80 KSR
FUF UL, TR S NIKET AR N F UL ROHEEEIR Y F UL (CHT 72 L5)
AT D HETH D, AR TIEAN M LR OAFEFT AR ) FEERTE L OF AT L
T AEE 2 PRI T D, HEME A LTI, EEMIKK A S B 112577,

(=]

O A7 (WHh7) TREILEERKUZT 4 02— (H 1) ZiE L, RRUZE C A%
DR IREBRE S D,

@ Sl snioR&UTER (XF2) 2@ L., i EERESFRRIND

© ViEAZER Lo KRKUI AN TV 2 RBRESNCER SN2 =y b (KH 3) @
N7y TR (Y F LK LARRERDOK) (IT V73, Iy
TR ARSI N ) F U ABRHES S D,

kIR EBE T2 T C~15 CORBIRTHED (XF 4)

@ KKK U T U AEER O KRKULEZUWF TIIEL (450 ‘C~500 C) Shl-Ad-7
U TS T AN (K 5) ITEAE L, KEH AN FULROHEDIR Y F
L (CHT 72 &) VKKK MU F U LB S 5,

® il A T @i L KK S TV 2 RN ESNCEE Sz = N (KF 6)
D LTy TERICANT Y 7Sk, KEARARNY FULROHEDIR Y F 0 4
(CHT 72 &) 28 OKEAXIK MU F UL L LT) HEIND,

2Ty, Thu Bac et al. : STUDY TO BUILD UP METHOD FOR DETERMINING RADIOACTIVITY OF H-3 IN ATMOSPHERE,
Annual Report for 2014 (VINATOM-AR 14-11), 109-117(2015).

IS0 20041-1:2022, Tritium and carbon—14 activity in gaseous effluents and gas discharges of nuclear
installations — Part 1: Sampling of tritium and carbon-14. IS0 20041-1:2022(2022)

29 FREENERIL 99 %7 % (A—H—AWFuJEH) Thd,

10 JEghEe (HT=HT0) 1% 98 %+11 % (A—H—A X v /fl) TH2D,
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BB, M7y TEIRITRR 160 nL ANDMLERH D 2, 180 mL LA LTSS TLDRE
ZEEBL, RONSAL TN T LE I 2D, M TEHKDEIT 1L AT AH720 20 nl
EFTERYD IMFLUERNINTLED 2000, MU F U AREDORWVEREREOGAILE
FRIEME NS MLEL L T2 D, Flo, NA T NAHROKGEEET=F—FT HHERT 7 — MERIEW
7o, EMICHHE TR BEEZERT 20 EN S 5, Ko EITEEETHE L, BER
LR R ONRE & AR TREP N F U AREFHEICHN S,

1. 7 4 v — 2. 0i&Edt 3.5 7L (HTO fi4EH) 4. %HhHI==> b
5. 4—7y (Ml H T L) 6. 34 7 HTHER) 7. K~

ZB. 1 N7V 7k HOTZRET B Y F 0 Sl E AN X
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B. 2 i HIEESE IR

MHBHEIEIIR AT ORIRR L IME T THEEE L, KRZIK MY F U L2 flET 57071k
T D, AFaTIE BAREFAWFTEPHZEMRS SR LB R 2RV T PR B U F 0 AR
HEICHN SN TWDIEEZ BTN D, AEEOFEM ML OPEREIC SV TR, /MNE S0
WMEENSRTE 5, HEIC K DKOGHEE TOWN L OEEEIEX 2 SX B. 2 12777,

(#E=]

O Rr7 (W 3) TRSILIERKRUT T 42— (o 1) Za@i L, KRR C A%
DRLAFIRMEDRE SN D,

@ Ty —FuliE LI RKUIEE (Jf 4) LRGHER (K 5) (ZEASH,
JET (])2.2 atm) T-32CITWANT T % Z LIZ X o TKGHIERITKZREIR MU F

U LD S D,
@ KREZIR B U F U LHERORGITES (K 7) 2@ L, i & EERENE
REND,

@ R TR BERG LK IIINENERE L T KR IR (K 6) 2Rl ES b,

B, ZBRHPOKRINVENEGITB TR 0.4 L/ C—HAMEGHHE L= 5HE OMED
FT 8 WA ETH Y, 60 g~80 g REDKNEIS L, ELF 2T ——T 25 HiE
&R DR ATRE L~ U 72 50 SRRy BIXE EE CIIE L, BRI R, 1R KON
EADETRET M) F U AREHREIZHNWS,

131150 20041-1:2022, Tritium and carbon—14 activity in gaseous effluents and gas discharges of nuclear
installations — Part 1: Sampling of tritium and carbon-14. IS0 20041-1:2022(2022).

BONEEDS cHERP N FULAE=F Y 7 FIEORGE (FRHD) & mEALSDRRS, IR A 7 L B A
BMEE AT Blrss  (JNC TNS8410 2005-004) (2005).

13 KRR OIRE N -32CORE . REUE T TIHHEDN N 90%% TIE 523, KHERMOET) % 1.5 atm Pk
W22 2 LT 90%LL EOHENRENR GO D, o, KSFETOIREN-25COGEITKSHERDE &
2.0 atm PLEIZT 5 2 & T 0% EOSHESENE LN D,
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OUT

L7 4 0%— 2R 3. K7 4 JENEH 5 KDHHES
6. ARAENL O 7. i &at

Z K B. 2 AL 2 VTR b U F 0 Sl AR LS E AN X
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2% C FERHA! 0BT O FIE

AHEEIZBIT D EWRELD N U F U L5 E LT, B2 LML 10 A% E Bk
R U F 7 A (Tissue Free Water Tritium; TFWT) & AHE#EATL kU 57 4 (Organically Bound
Tritium; OBT) (243 ) CTHMr+ 2 FIEAZHL TWD, ZDOBT 10 U F 7 AL, fEHE
RERIFTF LA L. BSIT TRNT & aZ#id 5 2248 OBT (exchangeable OBT) & fRFESH &
A L. TEWT & B ITAH L7 JEAZ A OBT (non—exchangeable OBT) (24315 Z &8 T
& %, FEAZHRY OBT | TFWT CAZ U OBT & bl LT, EM#EAR D S S 2 DI ZIRF ] 4 B2
L. MBNICE TSNS Z 800, FRICREZIMMT2 ETEETHD & LT, X
$aR OBT \ZBH T 2B < BRI T WD, F7o, HOHEEHRLE LT, & - 3 - b7
PEERTHE SN TN F U MeAREEY) PERETICEERL SN2 aiE, EBR
DAERNIZIREANCIRVIAEN T, ELW OBT BE LR A2 LZ0THARHY ., TOE=
2 v 7 OEOTIZDITITIEAZH 0BT 3  E 72D Th A D,

—J7. IEAZHIA 0BT OOHTIE S DITEMER FIENZER SN D Z &0, M F U LTEYR
B CIRAME SIS LB 210 <, A 0BT ZFRELZWVWEKKEAR N F 7 AOERTT
RE=L N T ORRENMGOND Z L EEAS 55 L LTI 0BT O4Hr FIEZ K
T %,

C. 1 ZZHH OBT DFRZE

LY FULKMZANKRFEE N FULAORNRZHIZ LY | AZH OBT DFREZAT
9o BZEHHKERLIE OFRE AT N Y F o A RS TRWT & A& Lo R Y F v LK TR
ES 5, 2K 0BT Z [AINAAZSHUZ K 0 AKICAT S 7o (RS2 (R 3720, — &
REFIACED) . M R U 50 2K TIRE S 7RRE Tt S 2, WUl L 723Uk 2 B, 22t
LRI 24T > C, K OK) Rz 5 2 L&k, KITBAT L= 2c#a OBT #FRET
%, AL OBT 2 +/3CBRET D701, 2O N U F 7 AKIC X B P2 HEIETT 0.,

PUBRMRREIC LD . P U F U AR SR o IR KR ERATE D,
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C.2 1~V F v LKIZK DG

Y F U LKICEDUEEEEIZOW TR, ERISPN T T o A THRIR S VI BRI
ZRHWTHEZ1T> T\ b, A 0BT OFREICIE, ERREMEICEY MU F U LAREENT
WRNZ EDFER SV TV DRI AR ZMH L, BRI 30 g ISk LT N F 0 LK%
250 mL AN L. 24 RpfEIRIEZIZ 60 C TR L TV LY, A2 0BT DFREZ LV FEFEIZT
LIz, BDROBEFEREZ 3 [El# 0 I L T\ 5,

R S AU AZHARY OBT B4 AR S 2 7o OIC ik 2 B L, B¥EFRICEEND ) F U
LEAT TN D, BUEHRT OZZHI BT IREDOFRER LB L C.1ITRT, KPP T+ 1FG
IR D DERERFE NS (k=1 E2KLTWVD,

27 C.1 The tritium removed from the sample by washing'®

Washing times tritium activity

(Bq/kg dry matter)

1 4.1 = 0.7

2 4.7 = 0.7

3 < 2.0
Total 8.9 = 0.9

£ C.1 LV, 3 B HOWELIETH SN BEEIR T O N U F 7 SPRE IR T RRAE AT

(<2.0 Ba/kg) Toh o7z, 3EIOHE Y F U LKIZED P LIoFER, ZHA OBT 1EFrE S
U, Vi OTREHIE £ N Y F U AFFERHA OBT ThH L L Tnb, F7,
LSC 12 X D HURHBRINE & B R&SITEDO R AT > TB Y | BESIIEC LV 15 - el
WEOFEEIZL D N FULREOEDN, EKFTO M) FULARESL IS —H LTS Z
EBHE LTS,

ZZHAR OBT ASPRE S NTENEMERT 2720120, RHFRPO N FULEZEET HZ &0
HEETIEH DD, S OITHEMREENT RS, ST ER B BIERTLE Y BER S
%o TOI=8, PEgERE LT 3 mAEYTH 50, homilkta AV CREE21T - 72,
RGREICIE, MMEDOYEEHISW T, BEREIC LY MU F U LAREEN TR & HER
MTZIRIR K % 288U OBT DY W TAT o 72, sl &7z » Tk, YEARLBEOEH D k

135 ERIFEER & 0BT Measurement of Vegetation by Mass Spectrometry and Radiometry, Fusion Science and
Technology, 60(4),1252-1255(2016).

B0 SR Tl A B LTV DS, SR oo N U F U AR OEELZIT HARMER S DT BZEHRE
HEMp CHR A AT S T2 D K,
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UF UL, 3 BEOWHLETH LN DHTREHRD F U F U L ROGEFLEZ O™ O kU F
U L T4 0BT, AZHA 0BT K OGEZZHAAR OBT & L CalfiaiT o7, %7727 a v
DRV FULDEEMRESR C.210, BRI TF U LKOWEHOHEIZELD N F 7 LDIL
XD E A B C. 1 ITRT,

5702 %777 a0 FyLAEERGE

7T vav U F U LJEEE (Ba) ik

v (LIER) 1.10 + 0.048

el (21R1H) 0.16 = 0.038 LY F o5 (A)
Ve (31EIH) < BT IRAE
Vet LR DR 1.99 + 0.013 A R Y F 7 L (B)
Vel AR AL B D Wz 3.08 = 0.017 42 0BT (C)
{ +®1/ © 1.05 + 0.021 —

KPO T+ | 1 THEIRDLIBFEERAENPS k=1 2R LTS,

=20 (B)

~ (©

w 1.0

==\

., 05
0.0

4> 0BT (C) 3F§E%&ﬁ% OBT (B)

AZHAFY 0BT (A)

ZXC.1 W) FULKOWHEOHFEZLD MY F U LORNKLDILIE

2R C.2 X0 REOEY &2 MW HEEEEROBREEIZB N TS SEWEFRT L2 &2I2XD .
Vet /Ko b U F o LI TRIERT & 7eo7c, £z, MU F T LADISITDWT, PEFIK
(ZE F 4D 2SHUR OBT (Bq) & Pt ilsifg oW & £ 5 IEHAL 0BT b Y 5 4 (Bg)
OFNE, Vel AR D4 0BT Bg) & < —HLTHY, BELIZH TS N FULOHELD
WRIN2) 0Tz, 7o, ZRCIICRTERBY | FAUMRGEEZGFH 3 EIFEMmL TBY, Wi
NOFERE MU F U LOINIT LS —EL T\,
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2HKC.3 NI TFULKOWHOHEIZLD MY F U LD

U F T BN D
FRFE 1 [ H 1.05 *+ 0.021
FRFE 2 [B1H 1.05 + 0.018
FRFE 3 [B]1H 1.04 + 0.018

MY F U ANEDO= (3#A OBT+IEAZHA7Y OBT) /4= OBT

C.3 FEAZHAAL OBT D/pHr 7 v —

C. 2 \Z/R L7 VEi RIS BT 2 BEAF S M OWGERE R A E 2 D &0 28U OBT (X, M -
UF U LKIZEDPERFNEEEZ 3 [0TH Z &I LY, +iilrETExsr B2 0nb, Zhvkx
WE 2T, B OBT O 7 m— %25 C. 2 IR,

{ WAGHE |« | BR U F U LKEM JSMﬁUET

b
e (BE3E)
NN FIE
PRL [

2

AUEHRR - RIE

£[X C. 2 FIEAZH OBT D44 7 1 —
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CCA47uaRF vl
C. 3 Do 7 a0 —|ZHE > T O FEAZ L OBT % 4573 Wik B CTobr L 7=,

(1) Ko7
K2 FLZE R U WOl (RzMRs%5) 85.9 %) Z+miRE Lickk., 7V 7858
RITEE L otralkt & U, E72. a0t X a2 e IT & 2 BB MHERER (n=6,
5 [E1E DI-LIE) % Fihe Uiz, BEMERBROFRE S EK C. 4 17T, FIoiROLEIR
BITATSH 2 WRETH -T2,

252 C. 4 S7Hradkt o BB MRS 2R HAL  HEEH0H
Mg p S K Ca
kK 1 0.118 0.217 0. 104 0. 100 0. 0066
K 2 0.122 0.218 0. 105 0. 0098 0. 0064
K3 0.122 0.225 0. 108 0. 100 0. 0066
Tk 4 0.118 0.218 0. 108 0. 101 0. 0067
K5 0. 121 0.221 0. 104 0. 100 0. 0065
7k 6 0.121 0.221 0. 107 0. 099 0. 0064
S 0. 120 0. 220 0.106 0. 0994 0. 0065
TR YE R 2 0.0018 0. 0030 0.0018 0. 00098 0.00013
B R % (%) 1.5 1.3 1.7 0.98 1.9
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(2) 7 v AF = v 7 FftkE
0 AT >y 7 %5 LTI 2 LU ISR T,
RS AL AEWT
— M EVEN JUNNEBREEE B =
NERMEVEN BADHE 2 —
ENZREN SARTR

(3) H#ririk

[ MU T T LD HHEE]

O WA ORSE CLF REER &) ,) OREEETE L%k, w230k
Bl L, A ROEEZ IR LT,

@ FUEHMEERE 100 g H720 125 nL LA EOM NV F ok B6AK) ZMA, HT AHk
TRUBHER2S BG AKIZHIYTe X 5 IZH# LTz,

@ BGAKTH T ABLRBIRERBETICATWZB 23 L 72, B ARsmOE ' 2 it L
72

@ FHELTO6RMLLLE, ERTHE L7, WEE T B EmE LT,

©® HEEENIZTEE* LD FTHRREETV, WBAROEREL LT D,

RATHC (b UIEATE) FHIILZZBE&EL DN 1 g LIT

® O~@DHfEEEOIC2EMEYIE L (A3 [IE)

@ REPREZEE I - BE L, AEREEE N T U L HO0HRE (BT, T4
B Eno,) &L,

(AL EE~H) E]

O MEEOSHHRBLZEY Y, REEREZ TSR L%, X027V, e
FSK Z B L, B K 7y 8 A Fidk L7z,

@ BBEAEROKOIRAS M (RiR) % 4 FELL BT o7,

@ B LB 22 LTtk ERUSER K AW O A B4 iR (BOEENE)
L. MBS U THEG R AR E1T o 72,

@ FKELERBEEBEORERTY U FL—F LRAL, WEREE LT,

® 0.2 Bg/L (b L<IX0.08 Ba/kg Eallt (Rotfsksr 85.9 %)) FREEDFELMRH IRE
RN CHIE L, HHBEIREE (Ba/L X OBa/kg 42) & AR S 2 H M LT,

S
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(4) AR
JURAF =y DfREBEK C.5ITRT, MEMBICOWTIEL, AT Z—0
T TE RS e A FEUEA & U C | E, B % 5k U 7o, BB O E, Bud A& THEHEN (| E, [<1)
ThHY ., KO HTEOZLGENHER Sz,

BHKC.5 AT =y 7 FEfikE R

BT : Ba/kg &

Fav S
WK FEACHARY OBT E & %
ST
HERE 50 mL, 2000 433I7E .,
ARG 2 — 0.15 = 0.036 — i TERAE 0. 11 Ba/kg 4=,
KFEEHRE O CHARE
LR 65 mL, 7000 433IE .,
A 0.11 = 0.024 -0. 39 TR 0. 09 Ba/kg 4=,
KFEEHRE O CHARE
HEEE 50 mL, 2000 43 HHIE .
B 0.12 = 0.011 -0. 37 it FBRAE 0. 11 Ba/kg 4.

IR T A FO CHALRE
HEEE 50 mL, 2000 43 HHIE .
C 0.23 = 0.034 0. 87 it FBRAE 0. 11 Ba/kg 4.
IR T A FO CHALRE

) 0.15
PR e 72 0. 054
ZEREL (%) 36
i 0.11 ~ 0.23

#ZHO [+ | FERIEERHE NS (k=1 2R LTWND,

137

RRFT DR DFESTHED —>ThH 5, LLFOR TR S 4L, En BOAMEIHED 1 LT THIUTRR /837 +—~
YATHHENRD,

ﬁﬁ/lﬁlab - /\ﬁ@‘ref

/Ulab2 + Uref2

Usay + ZANGABRAT OLIR A D & (BUEFREK k=2)

En

Urer : ZIBRBRAT, 7213 B OGRRATED & (RFEFRE k=2)
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B2ZD He BEOWNIZLD N FULOEER

FUFTLADERICBWNT, K v FL—varhvrz (LSO 1I2k? B #ElEN—
RN TIES D03, BEEAFM THD He DERSITEITV, N FULEERERT LI L HA]
BECHD, Av=aT /ML, LSCIZLD MY F U LD B BIEEZEARL T 22, ZOMo »
VFULERFIEL LTERGINELZ AR TR T 2. B, KR THRNT D He EEIHT
B, AMEEN BRER AR CHE LI RE 200 THh D, BESITIC
KV NV FULEERTDIEICIE, ETHEZEARBIATEL, N FULANLAERT S
He (BIHID. 1) 2S5, IFHMBNEVITE e DAEKENHZ 5720, MIKHREED b
UF U LEREICARTH L, BRI~V D
LBFEE LIS WEMTHLT VI /U A b 3H_

HZ A (Schott 8252 : =X D. 2 &) ZHW\., &

WNDZEZHRD He (&, (T ko ZHENITHR Qp- = 18.5906
L., 7 b rERE EBID) oI HER (107Pa

LIF) LCBRET D, He ZAEMRSE DI, HE

SR OB CT 2 hAREREY S,  ZHD1 NFTAOBERN

R LT He (I ARERT 4 ANTHEAL, AW AEESHE (B D.3 BH) THIEEITH
PSSO i AEESHTTHELND He JRFE (V) 06, BEHZEEND MU F U LT
B (W) 1% (0.1) RickY., NI FULHEHHEE L) Bag) 1L 0.2) KEVRkDDZLNTE
oM,

Nhe

=m . (D.1)

No

AO =A'N0 e (D.Z)

ZIZT, AR N TFULOEEER. tIZFEYFTH 5,

B8 KiNBRH S ¢ R B EER L TORBE N F U LAE=X Y T DOER, J. Plasma Fusion Res. 89(10),
645-651 (2013).

139 1, Kakiuchi et al. : LOW-LEVEL MEASUREMENT WITH A NOBLE GAS MASS SPECTROMETER FOR ORGANICALLY BOUND
TRITIUM IN ENVIRONMENTAL SAMPLES, Fusion Science and Technology, 60(4), 1256-1259 (2011)

WOERIEER S ¢ (RS ] BEoE SN — LSC BIC X 2P OMBRE S N Y F U ARE] JUNBREE
EHE S REESH] 405, 49-53(2011).

UL P Jean-Baptiste et al. : °He mass spectrometry for very low—level measurement of organic tritium
in environmental samples, Journal of Environmental Radioactivity, 101, 185-190 (2010).
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ek, WA ABEESHFNIBT D *He WEICINT, ZZRHKDONY U LADFEEZTFAIC
fR< 2 EIFTERVOT, ZREHEL THLND *He & He Db (He/'He) 7> HHIIEZAT D
%‘gﬁgg@éo

T AEEOHIC LD He OWE T, KB HERT 2 B ECH B 0 RS DBAEZAT
I MEENRIRNTD, MBI EEE S5 2 LR HFMEETHM N TE D, —FH T, Rk
RO E TR R ERONFHBLETHHZ b, NI TV LEEET L7200 5HHE
ELTEELTHRVDONRBLRTH 5,

ZX D. 2 Wk A BN LT B BIKD. 3 7 H RGBS
(FRINAT ARG T A BPNEESHTED
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A NI FULOET—4

HS R RICE N T 27 — 2 1 XME D DT — 2 N OET — 2 2 L, iR &
EHICHERA LT — 2 2 MET D2 ENEE LY, BT —FEOF L LTIE, BETRERE
) =X T v~ = DERRIERIC L D y RAY Fa A R —] OF 6 37 5 —
2] RO L,

ASHIE 1 Tl K E NNDC (National Nuclear Data Center) 28 #E L TV % ENSDF (Evaluated
Nuclear Structure Data File) K VWHEfF L7 NV F U LADOET —# 243 1.1 IR T, (it
T, N F U LOEEMEZRME L 1ITRT,

f&1.1 N FULOET—4

] (4F) BRRERT RN F— (keV) BRZERRC (&S ()

12.32 £ 0.02 18.5906 £ 0.0032 B - (100)

X1 7T —ZOH %, ENSDF (2022 4£ 9 AMEE) Th D,
X2 CEFHI R O B R = RV — IR NS & L HICEH L,

SH

Qp- = 185906

1.1 R U F U LOBEER
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fH#% B  HFEOMER

ek

B!

g F T

AR, xR BRICE > Ty FL—2DRIEENED TS Z
LAk T s Ty BRI TS BES
CFUTND D,

A

BNZRFRI S 72 0 OFHUE, @ 1E cpm(1 4324720 OFHUE) £7-
1% cps (1 Y72V OFEE) TRT,

A

HEERC &> TANE T2 HiEd 2 & & D,

RE L& VME

1S011929 |Z X M FIREF H OB, % 1 FEolEs (Ny 7 7o v
v RHEIEICB W TR BN T S L CHIlrT %) L7250
R o LIROTIFONY 7 75 0 ROTRICEIT 55 RE,

R T BRAE

T E D/ E, M TIRMEOHE LT Kaiser 15, 15011929
(Currie ¥). Copper iENH 5,

I BLAHEEE

MRt b b RN VM 2 B A IS B L 7 HE A

U BT

TR A FBTTERESL, 22T, KEHO HI0 2 iET 57
D OYARHN T D,

U F L

BEEN 3 THHAKIZEORNMAKETHY ., ZEHAKEE HIFIND -5
12, 32 4E B RO R T R/ F— 18.6 keV DOl B B HIEETE

ey Fr—4

BARREE DR XX —Z WL LT, N ERTDH T L —
AR Z TN L2 ONHAfL v FL—H2THY, ZZTIX b
UF o LKOHEIZHND,

SRiE Y

& 5 HHE LT HRFZNC T D HSRBIC KT LT BUEED 1/2 1272 %

PRHNIEREICEAOHETH Y, HNb DT IRV,
BWH O THHEFEL ETH D, FR AT, FOBRFHE 2, FEUERF (¢ =
0) DIEREZR Ag & T % & HRItIZIIT HIETHEAIZR D L H Ik Eh
Do

4 At ¥ 7 1"
A=Aye YA EN A=A4, (_)

725.1n(2) = 0.693TdH 0 il & BEATEAORRIEZ. T = In(2)/2
Th A,

AHED S

DI PERRAFGETE LIRY 5 2 LB X BN L LEE, FHEUIHR
béﬁ%ﬂé(%@% EEHEGRZS) | IEICH W RO AR S0
%ﬁﬂﬁwt&ﬁ%%ﬂiﬁéﬁﬁﬁéﬁk\ﬂiﬁ%%ﬂﬂ%bé
RHENS BT Do L L, RHENSHIEF I/ SV, S VAN
HTHLREDHBIZED | BT LEETORENS AT DHSE
L7220,
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ik

WA

FlLHXaT—r—7

BFERT VI 2 ) A= oG KERBETH D, ZZTiE, KA
D HTO0 Z T 5 72D OWIRAITH 5,

E. 3%

BRI O REOFE S ED—2, LLFOAX TR SN D, MaxHED 1 L
TThTmER NN T +—~ L AThHdE N D,

ﬁﬁﬁﬁlab - /\/yfﬁre f

En =
,/Ulabz + Uref2

Ut © ZIMGRERFT OYEIRATE ) S (UFEFRE k=2)
Urer : ZHEABRPT, F 7213 GAEO LR & (AFEFR %K k=2)

OBT

RN G F D, AEESA Y 57 A (Organically Bound

Tritium; OBT) D Z &, EHAHzSH, MR E RKZE Ry
ETHBEL CRINEN D KIZEEND, BERTOERL T L L
fe LESITKER & AT D288 & | IRFBFHITHE S LAgH S NI
SWIERHINZ S S D,

TEWT

ERREHC G £, MEkE MK R Y F 7 4 (Tissue Free Water
Tritium; TFWT) D Z &, BZEREREEIZ LV RIS N D KICE E
5,

163




ftigC 7w —
(1) AKEE

AR
WSV
20 mL~100 mL

T ) R R R AR

Bk 600 mL

SPE EE iR I AiE 1A
kK 1000 mL

B~ Y T A
Wb v U oA

A (RE, BUE)

wEiEE L
9 2 E
(1300 AH)

KRB REL 500 mL
Bk Y T A

B F&I B 55 mL

SPE H Bhiiffe e & ARk
#93 A 1000 mL
Kprt o H—7T
A B 1k

AREL G Rk
ALy v FL—X
HERE (7 v FBEIER A 7 V5

Wik v FL— g VHIE

YR

%At

HE
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(2)  RE&EUE

@O KAEZIR U F 7L

A

ElLFHFaT——7

(% )

PIIE

B\~ Y T A

AT b U T A

A (FE. BUE)

HERg (7 v RBIERAA T VEE)

Wik vFL— a3 VHIE

@ KRFEHARFIF UL

HRER Y 1L
s FL—s

KV IRE

1k,

AIEARNT 1A~ 1 BT E

)

FlLFaT——7

(HTO W75

BENUTF D LKETA
INT DT Rk

ElLFHFaT——7
(HT We &)

JNER

k LT, @O KRR B U F 7 Lo EERIELLE & (7] T,
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(3)  AWElE

GEU7/Eaw S
RS
(AR Rz J5
2 1]

MR E K (e

HLIRY)

5 AR b (B3R A 0 H TR BE)
~700 C BhAA : BR{LSR

IABEERK (AR & To)

TRt (BRfLF

W~ W) TN

pH, UV UL (200 nm) F = » 7

RBE I Pl
Al v FL—&

HERE (7 v REIER A T V)

RV IRE

%1k

HIEZRNT 1 B ~1 B E

Wiky v FL— g VHIE
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