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In relation to the planning and implementation of the decommissioning
programs of nuclear facilities, field work programs and treatment/disposal
programs of the radiocactive wastes for the establishment of the reactor
decommissioning technology, it is essentially important to obtain the
basic data for estimating the radionuclide inventory of nuclear facilities.
For the estimation of radionuclide inventory, it is necessary to determine

especialiy the long-lived nuclides, such as 14C, 3H, 6000, 134C 1370

152Eu 154Eu and 239

3

b b

Pu, among the radiconuclides generated in the reactor
material during reactor operation. Among these nuclides, y-ray emitting
nuclides can be measured by the nondestructive analyses, and on the other
hand, o- and B-ray emitting ones are necessary to be measured by the
destructive analyses including individually chemical separaticn.

At the Decommissioning Waste Managing Division, Department of JPDR,
the destructive analyses for y-ray emitting nuclides have been carried out
for the samples taken out from the reactor materials of JPDR, but the

analyses for o- and B-ray emitting nuclides have not been done because the

+ Department of JPDR
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methods for these nuclides had not yet been developed. Since the
measurements of these o-— and B-ray emitting unclides are indispensable for
the comprehensive estimation of radionuclide Inventory, the anélyticai
methods for these nuclides were developed at the Analytical Chemistry
Laboratory, Department of Chemistry, and the methods were applied to the
analysis of the real amount of the long-lived nuclides in the biclogical
shielding concrete, the ion exchange resin for the purification of the
cooling water, and the pool water for the storage of nuclear fuel. The

procedures and the results are described in the report.

Keywords : JPDR Biological Shielding Concrete, lon Exchange Resin,
Fuel Storage Pool Water, Long-lived Nuclide, Analytical

Methods, Decommissioning
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EEERKRT 2 ) - FPEBD -Micon T, BAIEARBEZ2E 2, ghFh 3@
DETEBEIANE L TEEREEZ RO, £ % Table 3R RT . HRBHA MBI KR E OO THE
b, YColgaicd, ETEZH HE L, FoC BRERABICTL L,
TOMHWEEREZE2DZ G0,

32 ¥'PuOEE
HEEERKR 2 ) bR T v b =y aid, oy ) - FOEE (B, B, €42 %)

hic FETHMMEBORAY Z V&8, dEFHEEIC L350 (n, 1P URIGTHER LA U»
ILICOHEBELTETEPuTHL, T 7L =9 AENEDCHFEIBETE 5,
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321 TEEBAHE

(1} Hogs

Pl =g ELTHE P AAES A ME - S o UKEBTHEBL, RTr@EsRELcH &
oA 4 Y RBBRBELAH ST T v 20 o208 L, a@z~<7 bod ) -tk THIEST B,
2) @ H

HRER 7 b Pu RECERTE A, BE TERIE, 0.005Bg (1x1077#
CiyTdh b,

B) FURE BERUEE

1) A A4 Y QWK BELE S 4 v RZBBIES 4 744 S A% 100, 100~200 #

v ¥ 2. 4 MBEERT 6 MERAACT2ZYyFraz vy gy,

2y A A VB A A I HEENSRR, 46 X80mm , <y FEEI1.0ml,

3) vy oo BEEERIER, ME%. 24¢ X 0.lmm ,

1) BHids 0 v o v EREmESEARMEE, ORTEC, 13-100-100,

5) Wmaitds . 4000 F v ¥ A0 WESHEE, ORTEC— 7030 .

@) FEERE

FEBAS Figl2it 7o — v~ FTmrRd,

3.22 EBRUHSA

(1) BREOLE :

FEPu ML AERET 2 ) - P EB g AROBBEAHC TRy P L - b B, 305/
WK TR L,

1) 14AMuiEE 6ml — 7 » {b/k & B 6 m)
1) 12M#E 6ml— 7 » {bk EE 6 m]
My 12MEEf Iml— 14 MBE 3ml (E&K)

BBET) ~0) DEBERTE - LEEHEELAEL, ZOEREELH - ERITALTH
72, 175 MU 254 mg TH -7,

REET) TERLZEEOANEHEEYR, o UMBBEEmI~ 7 v hkZEBE6mIZ ML
T304 MMk, ROTRMEBESnlZHEMNL THOMEMEAT L BEFERCIEETEL, L0
LEOBERE, BREBHREIEELTVANR T TH >/, ELHE (2500rpm) L 7o BEH
#ﬁ#bj@-%\’i'fﬁeiﬁimmg’c%@ IN%Ey Y7 MRICKEOH TED a FETEEZAE L HE,
HEEEY DO PulBENED 3L T TH AL &840 - 1,

BELD OofREVEEYIEBORNTER T 20, HESBORNFSELL L DEEEBES
R4OU 2, M) &I, 7 0 {bkFBROBERCL > TRBHEEDERB TS 20, U0
REBHIECLHBELEET L, @UDLCT7 v bREBERAVE AL, T D, il
-7 v AbKBER -BROBRICIISE (05g) RN T4 LEMMRELT R EBH LN
TODY, CoFEFHEBLTLECHMESIBE Lr, £/, COBEE,PSIEL 4 w28 Hh
BMLTHNET V2T L7577 v yORBRRERECH 2mg ORISENHBEEL, Thsa
AN P DS RETENIES
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=, TR VBB - Tha o ) - ABETE, KO2ETHREL 1,
) el b7 nggt
) miE+ b o sbg —13H 8 5 .

LA L) D403 950°C TRIE T &7z, ARAME 6 MIEE 100mUC 5B 4 5, BilPic ik
RIS EFBZ ONLERYPELET 25, hoRGicBBED A LL -, 1) DEAICE
850°C TRIME T &, RUERMNIT 2 MIEER200mlic B 4 2 7%, B HBBEERS By VIR TELE
Lice I NDBEGLLTORDIUENEETFOLHITE, EEHNOSHELE &b RABBHL
VEEGSL, otcd, MFEL, BEEEELE L TERABESEL LS,

U EOBREHERE» S, 270 - b ORBICE, BQUHTHE -7 v (WKZEBEEHO, K0T
HEE2RN T oREREPRLBELTVLET 2D,

20 7ob = adE R

WMo 7 - b lg ZFRigl2in LAEEREMECK > TOUE LLBER, 7V =v 40
WEEB L THETh-t. TERBFOPTHOTO 3 BEFHAEE L, FHESKEDD 7L b
ST LDRMTEHLTWEEETHEEY, 2y ) —rEREOLSCEEOT VL =7 4,
Ay DL, BRELEETI2RABTO/RBE 7V v 2 LT ORATEE & HDD -
Al

(3] #HIRA

AR g, WERRE 200ksec , FEHIFE S &, LFEB%, °PPut L —v—RNE
CIBgR U~ 7 77 v FESUHET ¥ 70 PuddlBdzt#E204 v v » 0 & T,
CPUDOKRHIEREBE 3 0005Bg g TH~7o

b TEEHEE

fEERT 7 ) - FPEELg Py b~ — 0l BgAEBEMUAASA 7B B rJE R
SNAZEB0Sg O2EMEERBACK -, THIF L. Bohmaff@axy b LD —Fi%
Fig.13, MitmRd, 24 78 BOESCE, ®WPufiicoar - 72k 5, —H, P
HE O MER Yy 2 77 v FCHE LI Pu CEFEREDONLL o7 TOFRL G, &
FREfF=z 2 —brho 7 vt ald, avs ) - rEEETRTVAD KRR 7 yorhig £
HTHERT A Pu K3 THLL EWbhs,

COXIIT, *FPuBHFAELTVEBOES, BILAPu EHMICHEN L - - L L
THEHTEIELREDT, PuBERBANSA 7ERBFTOHETEENL S, AT L - Tk
LT EMTED,

C:S * NmB/Nms/G

fefZl, C O RRERT v 7 - Mo Pu ERE (Bg g)
S pPuilEing (Bg)
Nupo ! A4 7B O a Gy bvicBd 2 Pu O EE (A7 v 1)
Nme ! A4 2EHD aEA T it B 2 Ppu 8RO EEB (79 v 1)

G HEEHE (g)
R ER 7 ) P 3EEOTEEREE Table 40T, A LOERE, SHiEmER
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BARZOEHEOHFEMEO18Bg om® (ABEES 23g,cm® & ¢ 54 0088Bg gy &idiE
—ﬁzb T éo

3‘3 GGCO,”TCS,MZEU%@%E

3231 WEHE
(1) Hiko R ,
FDZF Ly RUIEANCBRLGREREA™” TS 0T, WEu RO Cs ZREEEL L, 1
MARIT baiA ) -TEET D,
2) @ A
EEER D7) - PEEP DO Co, M Cs, PR, U EuRE ED r SINEE ORFEC E
TE A,
(31 FuEE
1) Ge(Li) HEE  ORTECH, #MIETE #H18%, 1
2) ¥EESHE  SEIKO EG&GH 7800 &, 4096 F v+ v 7
3) By 7 77 v kK ETERSRS, R
(4} HIE AT
1) RRKR2v 270 - EABO3~0T7gx kD ED, £ FL V8 (15X30mm) &
HAT L, FOEEBBEE, BLF45em® Th 2,
2) v HOoBARRENECT Y, MEABI TR0 TR LTHET — 7T
2mm 77 U EERICETT 2, SO0ELEBIEEECE®III00mm &9 5,
3) PERBRIMALELT, BEBEBEROMIC 3mm DT 7 ) ABEREE
4) FTEERR G 1SR &0 70,000 ~ 80,000 B & T B,

3.3.2 ERKRUHER

(1) EHEHFEO[E

BHEMIE L LT, O T SAF 4w 740 VARBEEHALTHL 7S A LMR IO
PPEu 37 x10°Bq(1u#Ci) RV Cs 3.7 x10°(0.1uCi) #HG A, BEGEROEEFEKS
mWEEANE LoESEAMBIEOB S @B L THEL 2, "“*Eu R Cs DF L7 R
FOVFE TS UG r BRI ES & Table 5 R T, _

BE, REMFRERDL-HO Ea OAERBE, MO 28HRSHFEOLEEE (5
EOE&E10°0—-1) ZRAE -7 PBEBLZGOBREANTRACERTT 5, SEOHE I, 20,000
HicssEL o, £/, Y¥Cs oB4a R, 10,000 & L1,

2) r#z~7rr0E -2 AiBOMHE

7800 A 4096 F o YA NHEENNEOB Yy 7 PCEBAENETH (N2 77 v FORE
fRILfE) ZHOT, -7 EE (A7 Y PO &L UL, #9y bEDBDs0IBEGTE,
WHRE -7 DY F - v A BB B0 220 Y v PSS, BIBETF v R LDNy 7T 5
YEDOAD Y NEBLHELALE - HYF v v A ABAND Ny 2 STy FOh T A

_8.._
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ZLSIwEE L,

B v BRI ERE

SRICEECERL -7 GHRINBEHREAE Figlbiwmd, r 81 2 v F —(1OBHUHEELD
i, RATHBZ LN,

Ei:Ni/Aj * P

Fid ol D
Ny 1w o735y FEHELLyBLEIOA Y v P (eps)
Ay BRG] DBER TS o 2 EEE (Bg)
P,  #&Ejlor Bl 1| B4 ol #
(41 EEECREET ZRET
AR LG SOOI o> X, Ao r BHEBRNSMERCEEELE 2 5, B & MmN
HEOREIOmcH L TOSmm LNKT 20 EMBTEEOT, BEO 2T A4 248
EHGEOREORC O IL™MER, 1BLUTEELZLNE, £, ABFEES 1g LU
FTRMEASMES 4oem*DiFEEd, 27 ) - FRABOBENEESY Y OEEE 0.2¢g. cm?
Ph sy, TZITHOVA600keV Sl r OB IR, 1 HBRT &4 5,
(b EEFER
HRERK2 7 ) - rEABOEEREEA Table 6iC3d, CClpAmLEER, AlEL oA
VY NBDBHERE (1o) LERFFEORIEMBEDME (uncertainty ) D& TH 5,
SISt U BB 7 ) ~ F3EE 0SB, D-T6RMEE A I BEERAIE R THlE
LB EREy FOb0TED, F72, D - TAEEIEAERI L Ao fohiE@—ry FO
EENES O, &0, BEEROEEIICT - T, FiIEEELAD —T36HEL
TH -7
A OERBREERKRS 5709, SOCHENRE L > alED - T68 D —TMDAITEH
BAFNFNANDBNMENDTAE L, EAGIEAELAEBD 76, D-T4RUD—-T30HF
FEXZNFNDI, DMURUDIIEL, caiss#HEc >0 THMEL 2.
B OEBFRRCCOXBMHEEBEZICSEOERRKRE Table THEAT . WIHOHE
Bz THHERRBIC—BLTVWE, 2oz &, AopFttBicsd 528 —fticob
Th, TLHELCHEMBRAAPL > T EERL T 5,
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1 WHUKKEBA A A o Bl T O REGRHMOE R

4.1 *HRUCOEE

4.1.1 ZFEBHFE
(1) FHiEDHEs

A CBAERMD CTRAMBE LR O THRES Y, "HAKDOET, £44C 2B{LEED
ETmiiL, By /-7 I VHKHET S Lo -ERBELSNL, chitzF L v iy
DB B AFNIT T ARPEE v F s E LT YTV ENA, BREY T L
—Ya ATy -THEETHEST 5.

2} & H

—OGHIKE A & YR BEBE PO B RUNC CAITICERTE 5., BIERAE, THEY
MCR2DVLWTENEN B L2 05 KRF03Bq ThHad, 5L, #aFhoBEBOBRBEAL,
Hh 5 VEYCORBICEET 5.

3} EuHE, BERUCEE

1) #RBER — F 1 9 X 12X T0mm OFRE — F .

2) MOoUmMBL [ BERTAOEE AL 1000°C L EIMBATE 3 60,
3) M RBEREEE | Figl6aH
T oft, BWE, MAEEHELEER, 3 1L208E0EDERA VS,
4y EERE

4 S4&EE % Figl6itRg .

1) 9§ A7 eE B 0 lg #dh0 &0, WHELE- AN, fREdRCEALT S,
OEFEOMEL Y ) 3y TLETHBEORE SER L, BERES 300m!l /min i HE
T 5.

2) FTHWOCIKMAL TELERMBAELRAREDTRARSL I S EE e HBE
H#, HE A0S HEmEd 5.,

3) B oOBBEORER, AL A ZBIRBENUOKREE 2 28 2 =07 3 2 10mlicICS
#, 31 ECE L TCHREELZAEST 2,

4.1 2 ERBRER

(1) MHIKHEBLE 1 v 28K s DB S
RGBSR A R L0, ERFMANTHREESN (TGCA) RUREBRS

(DTA) #iTofc. #£EZFigliitmRmd.,. TCATRLILA~ 100°COMEIZ, KO
LBEHEDTH B,

A40°CIC R o N L FE AL - o s IZ, SO "carbonization” it X 58 1
KGREIC L B 6D, Fh550~T700°C DREBAMN - mEEE, B 1 RSELESEYOBmEICL S
bDEEZONI. TI0CULETRESZ I EDLN AL 7. TOREMLS, 730°CEE
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AT S LTl D, MEEZRRTEZAL L0 -,

{2)  WMEBEZF K

AW F LA T, ZREE 100~300ml /min, MEBEE 950°C THE 0. 1 g &M
¥od, HBREOHDOKS A b 7w F7ELTHEBELTHEEHY — Ty — VIRAER 55
HTHL LMD ot. L0R®D, ¥r vy —HAEZMBERRALZ &L, X OARTLB
HEABG V72,

8) TE#EHRA Table 8 ILiRT .

4.2 TN b= LOES

—IGHIKKF R A & Va2 lmHRIED v = A3, HHEBREERICERTA L0 EES
H5NE. BT, PPullAC T =0 AORMERFD U FREBERIGTERT E2T7 2 1 ¥
Ly, Fa) UL ED a BRUABEPEET ACEAEE LT NELLT 0,

4.2.1 TEEFE

(1) 5 oHEE

SARHC PR 254 7 E LTMA DO BIK(ET . CHAERBEUEBRTERL, B4~
RBWEEZHROCTI V29 L8208 L TaflAs bna b)Y — 0L - THET S

(2) & Fi

—RGHKBEEA A A VEERBIEO Y v = A DPEREHETE 5, MBERRIE, 0005
Bq{1x107uCi) Thd,

@) FEHEBRUOAE

3.2 1 @Blic#EdT 5,

4) EEHE

SEEBIEA Figl8lk v a — v — F THRT.

4.2.2 EBRUBE

(1) 1A v o KAt

ARE-H A FYEBBIE2g B, TV E Yy N—F —TMEATEEEE FRHICE-T
MAEAME S, - T, TOAEBKRILOPBELAEE L TFREYTH -7/, REEBLKIF2HH
TELLEERF L. L00CIKRELALBLHF~HEEAN, | BE T TI00CETHREL
REEOBKER /20 COBRBRTHIEEREL Ty - AE LN, MIBNARESC &R
Mmaotee TOXDICHILARIES, 7 v v N—F —TRIEBLITLA DS TNMET S &K
MEEEHEICE -0, BUBRETEC, 1EBBMALLECS, DOEELALLOODKRE
TRBOEALE ST, COMBEEA2>F B L, BHR/Y—F — TH 1000°C T By
Hé, BEEEELOAGREL, RABOEBEY I UMERSmIZMATHy + 7L~ b E
THEAT LS L LD BR TR CERTS 12,
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(2} EEEE

BIEEUR 2 g (RN 7 & LT™Pu 0.025; BaEMA LB E3E 251 7 BEH 4 g £ EB#
TR » TR Lo, BN a@R <20 k% Figld, 200K . SKERDY 27 ) — OB
BERTY, AL 7HBDZ R P LI PuDE - 2 BBH LN DS, BT, BEIRER
AA A4 v BT CEET A7V 2 ADRBERBE EEZZ o b, 200 &1, “Pu
@ a g korF — (5157, 5144, 5106MeV) ERIEFE L e T H s~ (5168, 5124
MeV) D*¥PupikfZFL TR EATRELT Y 3,

BRI Pu i FAETOES IR, BMT 2% PudBUERR —a@zx<s Fos k) =9
KB ERNA 2 THL, THbbE, Gal/KEEBA 4 ZBABIBEOSI Tz, 2547 KU
AN SRR DMENBE E LB, —F, 25 7 & LTEET 2Py Py + Py d
a FRIRERER, MR TEELDT, 7o b2 aBEOEHTEENEME L0, R TR 3
CEBTEL, 0B, SR IE Table 9 It R 1.

C]::S’ng/{ng_(ng'Nng/Nng)}//G
szcl'Nng/NnB

refZl, Cp EBFEO®Pur Py (Bq,g)
C, #HEFo*™Pu (Bqgg)
S I ¥PudiiEmE (Bqg)
G AN 7HAMOBENE (g)
Nus AN 7B D e B2~ P LOPPufBEE O HE (47 r)
Nag | R4 2AE D agpza<2 r vOPPutiBoigE (47 )
Nps (21 08B aflz~<s b v O™ PufEBOKE (47 v b))
Noo D RN 2 B D aiz~y P v PufBiioitE (57 v )

4.3 “Co, "Cs, "EuEHEDE=S

4.3.1 EdsHik

1) HEOHE
3321 (iS5,
(2) 14 H.

—IRGHKEEB A & v TBHIEOCCo. *Cs, ¥Cs, ®Eu, “Euf & oy BRiHEED
HECEATE %,

B8] FLEE

3.3 13icET 5,

() EIEREIE

3.3 1 dhicd#5 5,
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4.3.2 EBEUER
—RIGHIKFER 4 & v BB lE0 Co, ™Cs, ¥Cs, ¥Eu, “Fu OHTER A
Table 5,6 /g Dfhic>20CiE, 323201 ~B&BRBE. -

5. BAEBRHTEM 7 — kD EEMBEEBEO TR
5.1 HRU“COEE

5 1.1 EghAEE

(1) HEog

KPP DRBEA 4V ERBETHBLTREZEAZBARZELLTHHL, =/1245 /-7 3 v
R L, TOYCOMEREFZRE Y Y FLr—Va v Ay vy —TillET . £/, BHEIZL -
THE LIAKP O HO SRS RE Y v FLr—Yavh o vy -THIET 5.

2) % H

BEBEEA 7 - KPP O H RUMCORIEREARATE 2. BEBRIE, '"HRU“Cito
TENREFNBLZ 05XV 03BaTEE, 2L, #nFhogBomtiBEEHE S0
PCOBICHKEY 5.

(3 FauHE, ZERUESR

1) "COERICEFFigt DEBEOBRMARME L e — 5 —FWMALTHHT 5. 7, °H
DERICHE Fig2loEEA+HA VS,

2) WA A v OAMICE NEEBEIOm] £ B 5,

3) Toofy, WG, MHMHEANEEELS 1L.2@&MRAE0E2H N B,

4) EEHAE

(MC DFE)

1) 7—awkedml £2FMSBRERICENT 5. £ Figs0io ABOKDIT6 NmEE
Wml ZMMA 5.

2) BERE 100ml /minTRUGHS S, MBLZ2BEERIKHMNL, BELL _BREs
/25 T I VINGEHEL, BEY VY F L -V a v ATy - TEOHETEE
2REF B
CHOBG

1) Fig2lOREICHBKGOm] 2 EEBHICHED, BB T LETHEL, x2¥ ) v
Y- ICAEBEPIm] WMEINZETTEEERT S,

2 WEE Iml AN TARERL, s byl ikldm]l 2A, L0 E
CHObLBREY v FUv—-Yarvhvry —THREEAHED .
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4.3.2 FEREUVHEHRE
—IRGEIKIE B A 4 v ZBEHIE D Co, ™Cs, ¥ Cs, Eu, "“Eu CHEEGE%
Table 5,6 iCRnd ., £Oflico>0Cid, 33.2{(1~B)&M._ - N

B BRI T — Ak OB S A RO &
b1 *HEU"COEE | |

5.1 EEFHE

(1) ko

KPP DRBEA A 2R ToRBE L TRFEAZBALRFLLTMLL, =/ x5 /-7 3w
KHEL, TOYCORKEGEERE L v FL—-Yary AT vy —TMET L. T/, BEFEILL -
THELAAKDP O HOREESREY v F LY avho vy —THIET 5.

2) & Hl :

BEBITEA Y — v KPO*H RO HCoOREIRARATE 2. BHBESKG, *HREUE"Cico o
TENEFNEBLZ 05KV 03BATH D, 77 0L, FRAENOKBEOBRHEBAEL HE o002
MCORICHEFET 5.

3) EuE¥E, HEAUCEE

1) "COERBICHFig DEBEORIIMER Ve -7 —FMALTHEAT S, F/, °H
DEBICIE Fig2lnEE4+H 5,

2) REEA A4 v OO0 6 NIEBEI0ml & H 0 5,

30 T oM, BIHE, BEENEEEE3 L2Q@&HUL0AERAV S,

4 EEEE |

(“C DBE)

1) 7 —wRe0m] ZEMSRERBCENT 5. $/-Figb 0D ABOND T 6 NI
0ml 2MA 5. _

20 BREIO0ml /minTRLUESS, MBE28EHKHDL, BELLZBLRES
/Ty /=T I CaEEREL, BEC v F LY a vy - TE O
CHIES Do
COoES
1) Fig2l DREICHEIKAOm] 2HFERICKRD, BMETL2ELTHERL, ARV ¥
Y —ICEEERPI0m] fEINDIE TEELRT L.

C2) ERE1Iml AN T ARERIRL, Ik LTS eI E4m] FA, £ <CIRDIE

CTHhHOLBEEY Y Fl—Yavhdry - THEGEEANET 3.
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5.1.2 ERMRUER

(1) REREOSE R ORFEDORERK

K DREA 4 v ASM LT BALRES L TMB SR £ OEEER N, &
E A Figl2icRd. RES ) vLl2mg (RFEELTL 4mg) 2AKI0Om] TR A S
=iz Adl, 6 NGEEE10m] AL TREL TS 3BILREECRAESR R T E
L7z, TORER, :T—vrvUﬂ?—ﬂzﬁﬁ1OUm10D<‘:%SOﬁ%}F‘a'i'?fwz;%@}le‘ij!ﬁTL o kel
N 008%TH S EMN T, ERBOEG IR, B22RAATHEBREZOLM L
7.

2) EEMRE

BEER A 7 - VK P OCH RUMCABEL LER, TR RIERLUT TS » 7.

5.2 TN PZDOLDEE

MR EEEE Y - vKkFO 7 b=y o, BAFRHBRIENTZ6DEEL N5,
BT, PPullifAO 7=y A AMARCTE TRERIETERT L7 AU ¥ 0L, a2l
T ANED e AN EENELET S EEFTELOTNARET 5T 0.

5.2.1 XEBAE

(1) ko e

SUEKTOm] W AMABEE S ml AIA CHMBEE L, «HA~y box ) LI DRES
5.

@ & M

BEETER T - vAKRO T =y LOBIEICGER TS 5. BREKA R, 0.005 Ba

(1 xX107eCi) ThHd.

3 EBHRUEE
3.2. 1 3NcH#EY 5,
4) REBRAE

FRBFEAFig8ik7a - —FTRY.

522 FEEBRUHER

1) EEHR

BRI R 7 — VKA EREFCRE - THF L. BoNjca Ba<7 b vEFig2diln
. BEHAESAA A4 v ARRBIEOIES L ERCHEPuBc -2 BRSO NA, L0« i REE
ERHEME AT EEL SNS. CREMETE, L¥EIBAT - COA L O T Pu iR
CETPuD BT 2 ¥ — (5499, 5457MeV)E BEFE L a B x AovF — (5486, 5443
MeV) DO AmM BHEAEL TGS EEZRTREL L. W-T, BELR BEHER
WPy 4 Py R U Pu 4+ MAMTHD, FAFARRCIORD L ENTE S,
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Ci=Ng./ (T+*V+E)
szNa/(T'V' E)

oL, Co D ElEKP @ Pu - #Py ( Bq,/ml)
C. @ afkho®™pPu +*Am({Bg ml)
Ns © ®PuffilROi il (2 v~ r)
Ng . D ™Pufif D5t (42~ )
T CAERM (sec)
Vo EEKERE (ml)
E AR
EEFE R A Table 100089, ik, BREBELLABIC20T, 44 v SBHMIEDESEFH
RRICZANA P ROERASNA 7 ERATE L, RMEFR - aflz <y box by —%iT211E,
PPutl i AERTE D,

6. & ¥ O

EAEERR D vy — b, BEUKEEE A 4 o RERERCBREBERA 7 - kb o EH A
mTH5H"C, *H, *Co., ™Cs, "Cs, “Eu, "EuRUPuDERLEAMHEL, +HFhO
BHEOXEBELBEL .

BFROBETET HE N VEEY OUE » 5 T, S%ERERFELE ORI
MORTPRLREELDALID, TOMEEERCHELL, SERLESIHEHsS o wHEELE
NZWE LB EEcE ., SEELLATEESREISRABI L 8B LR, E
TR EBECONTCONHONNE, T TEERABETTHS I,

NEASNORBR TR, ANIREORA*RLFMEUCAFEN L, " HEUPC OB E 4 5H
& — EKRMPIUEEZ, Pu DEEAWMBEMAL, £/2%Co ¥ Cs 1" Cs 2 Eu R Eu @
AEABAREISEL L, BIECRLOFE, EFBHT - 72,
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Ci=No (T +V«E)
C:=Ng/ (T -V +«E>

o2 l, Co DEElAKpO®EPy + %Py ( Bg, ml)
C: &K AKbPD=Pu+*Am{Bq /ml)
Ns " PufiOFEE (77 v r)
N, “*PufABOFEME (4 v 1)
T L AIERR (sec)
Vo BEKEIRE (mD)
B EEE®
EEMERE Table 10ICRd. Ak, BREBELALABICOVT, 414 v SHBBEOB S &
BRICR AN A D RUFEANA 7 EBEZHB L, FMABER - a @R <2 oo by — %02,
TPur i AERTE B

6. & +

ERERR T v — b, BEKEREA A o RERER BB T - v RO RS G
BT&5"C, *H, ®Co, "Cs. ¥(Cs, "Eu, MEuRUPUOEBEAREIEL, 0 ¥Fho
BRHEOREEZ@EL .

B F OB TET BE VS UERY OME « Q57 T, 415 810 R RGO R
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Table 1 Analytical results of C in biological

shielding concrete samples

(Bg.“g)
S kel v A ey il Ny R -1 i - 2v
D74 8.0 5.0 7.6
6.7
D —76 . 6.5 3.2 6.1
3.3
ZH—-2 < 2.0 1.1 1.5
1.1

e 1g
1) MARFEEMBAILIOBREAZIRT T 1600CI 6 HEME, 1ML,
Bl : Fel.2g+ Cul.6g
2) | AB0m, EHmaAic XD BBEZRFET T 200 Ci 1 ERRME, HE,
3) EOABRmI+E>FEBAL ) v L 0.3 g kMBI L DBRIA T T 20T
i1 EERA, M.

Table 2 Analytical results of 3H in bielogical

shielding concrete samples

(Bg.g)
= # EEL (e ERSH- 1Y Ry - 29
D —74 8772 300 25.5
240
D76 8392 100 46.5
40
2H -2 4160 12 44.9
110

RHE D 1g
1) REEFEZMBPICLOBEEIRES TI600 Tz 6 HMMme, 1 BRmHE,
Bl D Fel.2g+ Cu0.6g ,
20 B0 AOm], BRANAFCLOBEIAEDTI00Ciz 1 BEE, #HE.
3) BN ABMOmI+LDFEH ) VA0 IWMEMBAFCLOBESHD T 200T
W1 RN #, iR,
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Table 3 Standard deviation of analytical results of 3H and

14C in biological shielding concrete sample

Vil " : 'H “Co (Bg g)
g B L C 87716V 0.87% ) 8.0-2.0 (25%)
1 oy R 26.3+ 1.1 (4.2%) T84+ 1.6 (1.9%)
n=06

VIERERE, VHOBEERE

Table 5 Energy and emission probability of

y-ray in standard samples

W - S rmf{éi B
(keV) (1HEN o oK)

L2 Ry 121.78 0. 287
Ls2Ey 244. 70 0.0748

ER O} 344. 28 0. 2672
2Ry 443. 99 0.0314
BIREy 778.93 0.1298

52 Ey 964. 02 0. 1464
LRy 1112.12 0. 1372

SRR OB 1408.01 0. 2088

137 Cs 661. 66 0. 851
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Fig. 2 Apparatus for extracting 3H and L4 in biclogical shielding

concrete sample by the high frequency induction heating method
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Fig. 3 Amount of carbon extracted from a concrete sample by the

electric resistance heating method
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Fig. 4 Amount of carbon extracted from a concrete sample by the

high frquency induction heating method
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Fig. 5 Apparatus for extracting 3H and 14C in biological concrete

sample by the strong phosphoric acid decemposition method
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Fig. & Amount of carbon extracted from a concrete sample by the

strong phosphoric acid decomposition methed
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Fig. 7 Amount of HZO/HZ extracted from biolegical shieldiing concrete

gample
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Fig. 8 Liquid scintillation spectra of non gquenching “H and C
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Fig. 9 Liquid scintillation spectra of extracted gases from
biological shielding concrete sample by the strong

phosphoric acid decomposition methed
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¥ig. 10 Liquid Scintillation spectra of extracted gases from
biological shielding concrete sample by the high

frequency induction heating method
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Fig. 11 Liquid scintillation spectra of extracted 3H and 140 from
biological shielding concrete sample-same quenching level

of standard samples to biological shielding concrete sample
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Fig. 12 Procedure for determination of 39Pu in biological

shielding concrete sample
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Fig. 15 Relation between detection efficiency and Y—ra§ energy
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Fig. 16 Apparatus for extracting H and 14C in ion exchange resin

sample by the combustion method
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Fig. 18 Procedure for determination of 239Pu and 240Pu in ieon

exchange resin sample
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Fig. 21 Apparatus for purificating spent fuel storage pool water sample
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Fig. 23 Procedure for determination of 239Pu + 240Pu in spent fuel

storage pool water sample
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