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Measurement of Cosmic-Ray Contribution in the Tunnel Proposed for Construction

of Underground Laboratory ¢ iDummed from Entruies ().
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Evaluation of Cosmic-ray Dose of Passenger
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BHEAEREFZBORIBO3A) L T23man - Sv £ WEIGIhE., Zhbaabu5 EHNSRAMIZ LS5
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IIRETH DM, FMREHDEBEFIZ0005 A (19904F) 5 Z 2R, AERI T E  RiTmEnimns &
Iz THUESHRRIE DN T — AME N Z L S ENROAELL & PREXR S,

150 ‘ Table 1. Examples of the estimation of cosmic-
Total Time (min) ray dose for the flight between Tokyo-
/ y=35.2121 + 1.8887e-2x Osaka and Tokyo-Sapporo.
/n/ Tokyo -  Tokyo-
g . g ] High Alt. Time (min) Passenger (man) 3 635 ::; 5 2::2052
=.5. ; -2 el Ll
= g/ / 3% $3RBE R e Distance (km ) 530 897
G ﬁ/ Total Time (min) 0 7
> o Up/Down Time (min) i5 2
50 J 3 Up}DﬂWﬂ Time (min) High Alt. Time (min) 25 45
(o o}
= - 2.6256e-2 + 7.5078e-2
as © — 7 ¢ X Tonizing Comp. (nSv/Flight) 320 962
o P o o
00 W}"“"ﬂﬂ Neutron (nSv/Flight) 191 506
jﬁ, PPN ey + Height (km) Total Dose (nSv/Flight) 520 1,478
T M y= -14.189 + 8.1696*LOG(x) Annual Dose (manSv) 1.88 8.81

0
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Fig. 3 Least squares fitted parameters used in the calculation.

Table 2. Annual cosmic-ray dose estimated by
present study.

Unit Value

Passenger (man) 52,415,393

Mean Dose (nSv/Flight) 1,295
Annual Dose (manSv) 67.9
Air Crew (manSv) 23
Population Dose (manSv) 70.2
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Uranium and Thorium Isotopes in the Precipitation
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BRSO TR o BIc L AR bEEhSE, Z0k5i, K& - BFkOU ThEBBIUEAL D
[FRIA L DRI, M FRSRAEFOHE, & SITRAITLE S R D22 & OBREBURED T2 & DFH 72
B, AR L T OWEL R & ORERLENIZER 2 S bRFERD D,

= Z TR, 1986 4 1H v 1989 4E12H T b e v Y WFZEHiR% 2 L | 12 m) T EHR(EZ KR0S m) Liz1h A
5 OBEKIZONT, U, Th & EB X TER S ORNEAZHIE Lickif ez ®iEd 5.

15 A5 Dk k(20~200 V%, £3°045 um IV RT 74 VM E —2HAWTHEBIREERTTO, WD & RER
Sr& 43 Lic. Bi#iE Fe(OH), fkik%, ##&1E HNO,- HF - HCIO, Z W TRMEZIT, ZThENIZ O Tk
A VBB MR ES LT aiARY ba 2 Y —izX v U U, *U) &Th **Th, ®Th, ®Th) #&Ei L. 1h
H o4k ML, ik & Ak o U, Th bk z2 &5 LTk,

Table 14z U, Th [dl S kD4 ke F & R LTz, U, *’Th oMo FitiZ, #h£h043~0.57 Bq (35~46
1 g)m’ 0.50~0.65 Bq(124-162 u g)/m* T » oo U 20U gk L TROoRMENIZ, £ 72 Z°Th ix *’Th iz LT
1.2- 15 (B EITAAET . FigliZ”9 X 51T, Table1  Yearly deposition of U and Th isotopes and rainfall during

U L Th O F R, RFEE T &5 LB % the period from 1986 through 1989 at Tatsunokuchi.
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Estimation of Daily Dietary Intake of **°Ra in Japanese

JEA IR OHEIRIZ & S 7220, R FAL B & 5120300 L~V U PR BESE Y O MLEBEAL 53 1 0 5 D O 0E < B
BREl AN E T ETEERMERE L R -Tn3B, Lubit, afitlfboT 75 7 4 FERicA L TIE, Nk
< SBRE 7 VT 3% ICRP Publication 30 D UGB L CHMETEEF L O O Z VRO EoDKE 2
HETHD. TRETIZ, Pu ittt En s *RaT,,=1600y ) iIZ2WT, H LWFik [LLRL-AR-13,p.10] %
Y AN A2 0 - a AR b A MY —i2 XD HEZBETEL, B dho ®Ra b, X bzt
AANT—ZHBALIRADOEMMICHT D a OFEREY R ¥ 228G LT& /2 [LLRL-AR-14,p.9] . 44 i
12, HAAND *Ra OFENERIRZ M5 Z & &2 HINZ *Ra Mk oMt 24175 & & biz, 3RE oWEEIC X
Y e Rk O P Ra 25047 Lz,

B °Ra DHEDORE

WEH D °Ra & TG T 24, BEEES Y 7 AORIENSREZ H WIZRSE N ) U A (BB VIZE) Sk ik
HTHDH, HEO™RaZERT BT, Bast#EPITEA LTS *Ra OAFENS LG & -FEH I
HD, HiFOF FOMB Ra 3 TIZ, ZOEEZEBUT, Badfifk® 72 0.5 MHNO, -90% A% /) — Vil
BVBWD B DA & 2 W4 M1k 2 DA% L7e [LLRL-AR-13,p.10] . LA L, ks 2~3g &R 0WEAIZ
L TWDA, 5~10g HDEIWIRFNL LICRbEHh T AR KRELLTHLERL > THHETH B, F2 T4
iE, BafHEZHNSZ LI LT, &9, BRYNCTE D700 2 Ra & RO TR Ba i3 0HEA % ATz,

Table 1 {2, TIRENTWVD N DN D Ba ifFKIZOWT, (LP0lf-afiiA~<7 ha 2 F) —B L OJEmMEEy i
ARZ b AR —TERLE " RailfE %277, XDSHHND X 5240 *Ra &t 0D THR U Ba it
(Ba(NO,),) ZRWIHT Z L3 TE, iM% Y 20mg ® Ba ZHlk L LTHRMULIBEDNR Y 7 752 Kid, 1t
FULE A 70 %, a SHIEDFHE 30 % L KET D L, 0.001cpm (1.5 B> MH) /25, Figl icfrdidkic
L7z BaSO, 3tk - CyDTA - Mo A > 25#8 (Bak RaD7 ) - a R AZ b 2 N Y — iz X 55007 - ik % 5
Lice WEGMEHD bL —H—izix, RaZHlViz,

Sample (5- 10 gash) [
Th-229 - Ra-225 tracer spike Dry-up
Wet-ashing (HNO3-H202-HCIOy4) Dissolve in 0.05M
Dissolve in 1-2M HNO; CyDIA (pH 3) 10 ml
Add Ba carrier (20 mg) Cation exchange (6 mm x 10 mm)
Add (NHy)»S0y (Dowex S50W X8,100-200 mesh)
. Wasks wiith H; BOy(pH 8.5), 10 ml
BaSlO4 co-precipitation Wash with 0.05M CyDTA (o 8.5).25
Filtration Wasks with 0.5M HCL 40 ml
I——J—l %
sup. ppt. Elute with M HNO, 30 ml
l [ NayCO3+KCO3(1:1)
ToUTh Fusion (Ptcrucible) Dry-up
analysis  Cooling
Diissolve in distilled water Electrodeposition
Filtration (Ag plate or Stainless steel)
|
sup. ppt. Stand for 1-2 weeks
]
| Dissolve in 4M HCI Alpha-ray spectrometry

Fig. 1 Analytical flowsheet of **’Ra in a daily dietary sample.

IAEA AW 7 8 RF = v 7 OIedIc B ICR AR “TABA-30S" ZIHNT, AHRIOHIE % B
U, EREHC NI TR B 2 LA HEE L,
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Fig. 2 Daily intakes of ***Ra,**Th,and ***U for adult males
in 6 areas of Japan.Map numbers refer sites in the 31
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Table 1. ***Ra contents in Ba chemical reagents.

Reagent Grade Ra-226 (dpm/g- Ba) Remarks

BaCO3 1st.G*1 153 = 022 Ishizu Pharmaceutical Co.Ltd. No.82721

BaCO3 Pr.G*2 176 = 0.15 Wako Pure Chem. In. Ltd. 027-00115 Lot No. TLES018
BaCO3 Pr.G 19.1 = 02 Wako Pure Chem. In. Ltd. 024-00125 Lot No. SAP2067
BaCl,-2H,0 G*3 8.21 = 0.07 Ishizu Pharmaceutical Co.Ltd.

BaCly-2Hp0 G 155 £ 13 Wako Pure Chem. In. Ltd. 029-00175 Lot No. SAP2309
BaCl, G 263 + 14  WakoPure Chem. In. Ltd.

BaCly EFP*4 182 £ 12 Wako Pure Chem. In. Ltd.

Ba(NO3)2 1st.G 132 = 02 Katayama Chemical Lot No. 1207623

Ba(NO3 )2 EP 037 + 003*  Kojima Kagaku Co. Ltd.

Ba(NO3), G 0.25 + 0.02*  Wako Pure Chem. In. Ltd. 029-00295 Lot. No. SAP2067
BaS0O4 1st.G 027 + 0.02* ‘Wako Pure Chem. In. Ltd. 022-00425 Lot No. SAQ3715
Ba(OH)2'8HO G 645 + 038 Kanto Chemical Co. INC. Lot No.911R1161
Ba(OH)>*8H20 G 4.14 + 041 Wako Pure Chem. In. Ltd. 024-00245 Lot No. SAN2488
BaO Pr.G 040 + 0.02* Kishida Chemical Co. Ltd. Lot No. 17435

BaO Pr.G 0.67 + 003*  Wako Pure Chem. In. Ltd. 020-00345 Lot No. ECN4204
Ba(CH3C00)2 G 388 + 037 ‘Wako Pure Chem. In. Ltd. 026-00065

Ba(CH3C00)2 G 240 + 035 ‘Wako Pure Chem. In. Ltd. 026-00065 Lot No. SAN2426
Ba(HCOO)2 Pr.G 388 + 035 ‘Wako Pure Chem. In. Ltd. 023-00232 Lot No. CTN0378
BaCq04+ H2O Pr.G 145 = 0.14 ‘Wako Pure Chem. In. Ltd. 029-00315 Lot No. CTL3327
Bal3-2H,0 Pr.G 761 = 075 Wako Pure Chem. In. Ltd. 024-00262 Lot No. AWH4939

*1: st grade reagent, *2: Practical grade reagent, *3: Guaranied reagent, *4: Extra Pure reagent.
*: By gamma-spectrometry.
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Cm Isotopes in Coastal Sediments in the Irish Sea
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VSR EDEIONWTOMAZRDIHKIFOT71 —NV FTHD, EHBLIL, ZTHETlrishiFOXGHRY B
ka7 #Rh o T'Np & Pu A6, Am &ZHlE L, FNp ORI ~OURET 2k LTk,

ZlaNE, Zhs @k b o Cmia fifk [ *Cm (T, = 18.1y, @), **Cm (T,, = 28.5y, a, EC), *°Cm (T,, = 162.8d,
)] PYIEZ KA Tc. Cm [FIAARIE, AR O B HAZ IR O P10 L BB P Iz 38T, A2 a iU REDH
ThbEWEHETEENTRY, RfRa B2 SR ITRER DD A THERHASATHS, £k, *Cmic
DNTIE, ZOMWEZBYT S Z LIz X0 B[ *"Am(T,, = 141y, IT) = **Am (T,, = 16h, ) = **Cm | T
5D P AMDIFER MR TE e OTHETHET S,

HEHBLCEE

AENE, 1988427 H T rish i JH32 ¥} R0 11 D24 /5 T BRI U7z & HERY (E X1 em) B X Esk) I 11 @
W CERIR U2 X 25em @ 2 7 308 (E0F% 8.2em, TemfiHiz YINT) Z2JH 2 (Fig.1). *'Np, Pu [Alfiifk, *'Am 72 &1
HEHFATHH. Cm ORHIE, BB 1~810g 2RV, ZOGEREEDBE - K55, 5, Am LR UAbS 2%
BERD KMLOHE EEE- A% ) —-FF T oA 4 ) 2 nWTito e, aft A2 oA kY
—iz &V *Cm/ M Am (aEARY ba A KD =Tk *Cm & Cm D a =2 VX —DBESE L TWB e
Aulfig) & *°Cm/*" Am BUHBEH 20 Lic, #Huhitid *Am % b L —H & LTRIZ kD2 P Am 2% Fido ik
HREHIC R L TR,

HREER
(1) Fig.2(ANT KPR DORE A 5 43 - H B L 72 Cm

(Am) KD a - A~2 K ABIZ7RT. PCn 52 [V %
HRGR 10 BENTHIE T B diciE, *'Amad B4
Al Bl 28 S0~1000 A 7 > Mizi#ET B, Fig2 (B) Sellgfield Loooe! et
IZARTPCmE MCm%Z GEeBENETRIE O a fit A2
P EOLBMRD, BREHZE Cm AFEA LA \é e~ il !
EFNTWRNZ & bh 5% ***Cm% *'Cm N v soKm— Juivi
& ) T)o + Irish Sea ook

(2) IrishifJ0 DR FERM] 11 D240 450 & Ok h L Nor T b sy
*Cm &**Cm iz DWW TiX, Esk)II#f 1 Tl b » N
7.1Bg/kg & 1.2BakegDffi &2 ZhZ i L, B % 20 g
I & ORMESIE S 725 KON TRESHIML T L o o "

W5, Cm/"Am B X O Cm/ M Am Fe il E
H GREHEHRD? B 12~15H0 Hi%#) Toffi < Fig. 1 Sampling locations of ( ® ) surface sediment and
(0.28~0.39) % 3 L1 (0.025~0.058) % Th - 7=, ( A\ ) sediment core.

(3) *Cm Iz 2WTiE, Unsupported *’Cm & **Am #> &k ik & 415 Supported **Cm A3 {7{E LT W5 iR 3 5
DT, Esk)I] 1 OHEREH) 20g% W TCm (Am) % 208 - B8 L, F24ERE iz flEA2 B VIR L TR
7eo Fig3 (IZZ O RAERTAS, Supported**Cm, 372 b H B F4FED ¥ Am A3 * Am/ ' Am HUEH T (0.033
+0.001) % fEAELT WS Z L hshi - 7z,

(4) Esk/IIIW[ 5 D37 3EHZ DN TIE, HE20emE TOREHZOW T Cm, CmAshiii©&, *Cm/'Am [t
BIU*Cm A Am L TERENRD (0.17~027) %. (0.024~0.040) % TH - Te. 2Cm OEILHE 2™ Am O &t
Z il 45720, 2FEBICZ O ED a7 B OB EE B UHIE L, #7= Cm/'Am [ (0.018 ~
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0029 %28 *"Am/ *'AmHEEHELWERELT, Z0a7 RO *"AmERBEZRT S 2124+ 05
mBg/em’, *'Am ##{{it ( 47.7£0.5 Bg/em® ) DT 0.026+0.002 % & 725, 1968 44 > 1988 4EDREIZ 504 TBq &
“Am B SN TR Y, Foftiz, B Pu» b Z OBIC 356 TBq @ *Am B ELTWS, Fhik,
MAm ORI 859 TBq L 25, ZOM#E L Am D *°Cm ~0 g EZS ML 83 % X 0 2™ Am iz 027
TBq & H#E Lz,

T T T T T T T 0
10? =='I Esk Estuary 3 10
x Sediment 1
= 10t 3
O :- Esk Estuary : E
% 10 | 5 g § ‘
& &~ g ‘é‘ E Cm-244/Am-241
“‘E 102 ; 4 * { -E R B g 1 ] ] E =
5w | f b Mean=S.D. = (0.27£0.01 ) %
O E (A3 =
1 . =4
109 MMHWWWf 1 |A/l ] 1 %
1.0 5.0 6.0 7.0 ® 10 L ]
4 [ T T T T - T T T R
v E % Ccm-234,2047 £
‘v f g Standard 1 B Cm-242/Am-241
g 107 | &
o - -
i o - t e
=] I ¥ m
:‘E o EV / A2
E _ —hat At —hat
g F ’ R=Aoe™+-——=—Bo(e e
O 10! 3 { Am-242m: A1 Ao=(0.058£0.001)%
E M! (B) Cm-242 :32 Bo=(0.033£0.001)%
10° Lo 1 J L J 1 1 -;Ig 10 -2 . ; :
L = $=0 ' 0 200 400 600 800

Alpha-ray energy (MeV) ) )
Time elapsed from electrodepositon (day)

Fig. 2 Alpha-ray spectra of (A) Cm(Am) fraction from the Fig. 3 Decay of Cm-244/Am-241 and Cm-242/Am-241
sediment sample and (B) Cm-234, 244 standard. activity ratios in sediment from Esk Estuary.
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Irish;& it BRI DNp, Pu, AmREDRE ST
Depth Profiles of Np, Pu and Am Isotopes in the Coastal Sediments of the Irish Sea

WM PEIC B SN/ S v £ D EE) %
32z E2HMELT. A4FY ADIrish i
74— Rz E{ > Tna,

Zh b EOHERM~DORITE, ZDIL£DAE
KRB, HERSHIOFRME ORIk o TAREL
A&, FRENTIES DM B TIZE
DT 5 pH, B EOED) H K& { EHT 5,
Sellafield #ZHA % P AL BE T8} o> B9 10kmiz & %
Esk JIIi[ CHZ o> T 04 258 L < w4 B 1
%Np, Pu, AmDHERZEINT S5 2 THERT 4
— N RERMELTWD, W, EskJIRF & v 8
LT HERM =2 7 3Bk 0 ' Np I DWW THLE Leds

Irish Sea

L

Esk Estuary

Esk-3 Core

f\J{ Mite

1km
——

Fig.1 Sampling location of sediment core samples.

(LLRL-AR-15, p. 12-13), 4lE 5z 2 AR a7 #EHZ W T *'Np, Pu [ii#FEB L Amo i 217 -

T DTE D .’i%’&'ﬁfﬂ",

HEROHE

1990411 H iz FR- M LTz 2 A 227 ik (Esk-2 Core, Esk-3 Core) % lem i (M7 UJilie LMT B & Lz, — o
AR A B - OB AR WTIEREE y g AT ha A RY =2k "Cs UM AmAE R Lz, F 0%

100 ESKk-2 Core

10s

104
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10!

100
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10+

102 —t————t— !
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Fig.2 Concentration - depth profiles of measured nuclides

in Esk-2 Core.
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Fig. 3 Activity ratio - depth profiles of measured nuclides

in Esk-2 Core.
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2~k VR 7YY=y L%, RE05~3g XV AN =7 AR HBLT, afAZ brARY—ickb
*'Np, **Pu kU *Pu 2 ER LTc. TN T AR TS 7 30 0—F2HNT, Wik > FL—v 3
YAT BT R B BREIEIC LD PukER L,
HRoER

BUBHRIR S5 %2 Fig. 1 1277, Bl LB OR ik L O F N & OPu-a (F*Pu, " **Pudfl) IZ63 5 kL
DYEFE 537 A Esk-2 Core 122U TldFigs. 3 IZEsk-3 Core IZ DWW TIFig4, 512 #NEha33. Esk-2 Core D DYE
JESI 1 & DR S RIS bIRIES G <, EePulAlfifk B OPY AmIZ DWW TIREEE FI16emic ¥ — 7 2 f5 o4
WG LR > TS, Pu-a 1203 2 U RELL O EERE /M X Pulil ik L OV AmTIE a7 O TOREESEMELE T
BE-ETHY, HRIPTRT AV S TARBTN =0 AL R MEHE LD LERELTNS, *'Np,
HICSIZDWTIZGEL 72 BT DN Pu-a 16T 2 BUE L 2505 < R BB R b, 7 h=T AT 2 ) U A
L DILBHEB OFENE LTS D EEbN S, — JiEsk-3 Core IZERH L723AD a7 3B 0 5 big b i
W7 Z i #EHERLTED, “'NpLA OBMIZES 10~ 15emDFfIcY —2 2 b > TWWd, ZO¥—2 il
% DSellafield k%K FEALER T 3570 & OO — 7 12 LTWA £ 2, Pu [i{iER Y Csiz o> T — 2 {if
FUZ I W Tl 2 il d 2 LB R —BLTWA Z LR TE =, Puld AR R o BUHRELL OVERE 43 4 53—
FEDHTHA LTWRNZ L5 b b Esk-3 Core A3Sellafield Bz ARKH FFLBE T332 & it £ DI HEE R FL < R AE LT
W5 Z L RHERHIN Tz, 48 £ OBUHIED 7 5 - TWR W Npiz DU TEsk-3 Core H1OPEE 53 % F W Tl
BEERHETDZ LERGLTVAS,
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. E — 10+ 00000000000000__0
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S 402 9 o= A ADADANALR, ul
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Fig.4 Concentration - depth profiles of measured nuclides Fig. 5 Activity ratio - depth profiles of measured nuclides
in Esk-3 Core. in Esk-3 Core.

[ AWFZEIT KPR - BFERATTY, BHEREITIZ A X ) AWales K% - D.J Assinder K, > Pudill 3212 346 HE 1L
B AR - PR — Kol hEERFRITVE, |

_11_



LLRL-AR-16

BAEHPO MY FYADERICRIZTEIA—RDKBEEDKROEE

Effect of OH-Hydrogens of Cellulose on Measurement of Tritium in Tree Rings

VAT BEL TR DD A r— 22 MR L, ZOHO M) FULDEREITH ZLILE>T, B
R Y AORRIEBIZE T HREES Z LRTE S, Ern—REESh AL b ) F 7 LRER,
Tl a— ZBSARE & e M DB K DR E R KM LT WA RS TH D, LiL, tar—RhokBEDOKE
O— i, AR k> TRIEANED il iR H Y, T M) F7 ARER, ARIFOREZ R
£LTWBLIBLEWV, —F4, FEtre—2ho b ) FYAOERIE, BA v — A%k - BLH LIRS
B X, Bk O N Y F o ABEARRE LTI 928, itk - BULBLBR COH — kKo —Hnkrksh,
NSRRI % JIET A RSB 5. 20X 5 BBLEANPD, A —2hOLZ iR OH—KKOHIG &
ZOBMLEMICOVTHRH L, ZhbOERSEAERHO MY F7 AOREBIZ JIETREHT OV T L2 T

L7es

Hik

(1) Era—Rho#alfEe OH —/k#OE S
KA O (92°C) T, kan—ReRBIBSRED ) Fyakic B Uiz, e —ADOH—K#K
LIRBAAR R LT R U F Y AR HIE L, A r—AhORKER ICHT 28220 H— KEDOH &
R,

(2) Wl - BULPRIT X A& o — Ath s fanlfgle O H— /K # DR LR
(1) THEUIESEAL 0 — 2% 110COH AKMP Tl - B LTtk tara—AhoEM ) Fv
LEHE L TRD .

HR

Fig. 11z, pH=62TEr o —RZBHBI T
02°CH MY FobKIZELEHE L, R)VFTA
Lasu Lzt a— R QKR T-ORE&E M
BaERT, B —2ADIMHOKER D5 3
HASOH—/k# DT, #fiho30% &5 fitid,
OH—/kEDETH M) FULLERMLIZIL%:
BT 5., Zo»s, MIFvakpbEALE
—ZH M ~D b Y F7 AD eSO X, 6 R EL
PIZHI0.5 DA A TE T D WU &,

30
25
20

15

Fraction of exchanged hydrogens in the cellulose (%)

2RED HW o < VAT BN HGBR D 2 B 10 2
BEPBR-> TS Z ER b D, BNRZHLER T

i, R XY RO ISR B, KL 2

et u—AthoKER OEEE, BTk, [

JAEMEA LTHIEE A PELETHI05%TH ° &0"'${ Ty o
BZost L, 92°CIt 5 &, 3 B2 e i)

ARIED 20 %, $720DB, OH—KROY O Fig. 1 Effects of temperature and time on the exchange
20Z|HBRETND. ZHITHL, Erue—2A reaction of tritium between cellulose and tritiated water,

BN AND R Y F 7 AOEHHEE X, IR ® :92°C. O : room temperature, pH = 6.2
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L, Eaa—2po ) FAO2TIEFREMNIIZEHE Uiz, 20X 5102, 24O Y F 9 LD EEE) A3
BB 0k, tro—2% B mRKICRTE SREOZLVWOH—KED > b0 R ZHiEZ2ZOH
— KRB EDDRDEEZ D,

Table 113, A B —2AhOZEBMEDEHNKER D5 b 110°COH ARFH P TORRE - BBz X ->ThEX
NAEEZE, Bt ra—XhoEH N F 7 LARPL ROEFHETHDL, EAe—-2hD NI FT7 AL, B#E
EORBEEE SN2 (No. 2) Tid, 1FEACRESRLZWE, FRUNOEZETIZRESR, FHiz, ks
TFETBBA (No. 1) &, BE L CuOBHIFTHHAE (No.7 £No. 10) Tix, BRERISEW. Zhid, RiZEk
DKFEIRA & OFENELR, BEEBEZECESELra—AOUKBHEEL TS EEX D,

INHOHENS, MAOEFRETI, BAREREL T — R hOLKEFFO5 LOKI0S5 %03, AEHE K
BITIK DREA & RN Lo il REtER S 508, ATt re—Aho b Y F9 AOEROEIIZIE. A
0 — A% e B AIIZ No 10D &M TR - BULEEZ 1T - T, Lidoseiiatk omvwk#R 2 BREhE, file
T RIETBE 2 BBLITE 5 L okknz .

Table 1. Extent of eliminated tritium from the cellulose labelled with tritium and fraction of remaining
labile hydrogens to total hydrogen atoms in the cellulose following heat-treatment at 110°C.

Condition of Remaining labile
Sample ) heat-treatment Eliminated tritium, hydrogens,
(%) (%)
1 wet N2, 2h 96 0.4
2 dried N2, 6h 1 11.0
3 dried N2, 2h 76 27
4 dried N2, 2h 42 6.4
with Cu20
dried Oz, 2h 41 6.5
dried O2and N2 (1:1), 2h 53 52
7 dried O2and N2 (1:1), 2h 82 2.0
with CuO
8 dried Oz2and N2 (1:1), 2h 66 3.7
with Cu20
9 dried O2 and N2 (1:1), 6h 73 3.0
10 dried O2 and N2 (1:1), 6h 99 0.1
with CuO

a): All samples were prepared by equilibration with tritiated water at room temperature for 3 years.
The value of the fraction of labile hydrogens was 11.1% for a standard sample without heat-treatment.

(ATFZE, JEBEA ALY SR B #e & L HFE Tt > 7. )
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ANEHEBEFR D *°Pb & “°Po REE( 2 ) — RATERE LIRIERF D LEE

Concentrations of >'°Pb and *'’Po in Human Tissues
- Comparison of Sudden Death and Death from Sickness -

H A0 2°Pb & 2 Podilly ARKE MHEHTIZ & b 72 5 WibHuE < MR ZHET B Z L2 A, AbflhoZh
LOMEEIIE LTWS, 20k 5 BHEICBNTIE, ERADRREOHMBMBRA N THHA, WEHBUEDH
X bHoT, ZHETHEMERRLT Z &2 ANICHRE R OMBLIE L TE 2, 40, JEid K
IZRn Lie DT, $RAERE (n =24) LERER(n=17) A TR @ P Pbas X O P Poli i M A kA Tz,
Hik

AREtENE, BKHIRS X O HHB L CREIMIC AR, N, RO AT LESOT, FEIE 19-85
¥ ChD, BARETAA CEXPAYTH S, Pbid, ik 10-50 g 127 Po b L —H — 2EM L. HERKALE 05
MHC 1 s & UCHME FIT Po RIS ®, af A2 ha A M) —ic kvl Lic, —J, °Poid, “Pobitl
BB ARGEL, 2 OBz Poas & i L7 Po BRIz 404 + HIlE$ 3 2 &1z L v BRI Uiz,
BREEZR

Fig.1 12, JWSERE & ZRARBEREIT 201 T AL 12
»*%Pb & P Poitl e A Ll Lo RS B m . Wi
OEHE PO TPo & Poll iR U - B (falk
KS%) Lietzs, “PoidiiNoAT, " Poit
A B MHTHEENRD bR, ZORK
HizonwTid, EHRNE OSSRz L 5IEE
B2 R OERKE L HHLTVEbDEE 2
%, RERELT, AR 0 Poo" Poili)is 0
TS BT SRR E Oz 0k 5 2
FEREOMEAE NS Z LR IERICIERTH S .
Table 112, Lid OFETHEEOLRWHERIZD
WTHBBA b E %, —F, filE0d 5D
HLRIZ DWW T IR BRI OB D P % AN THE
L7e"Pb & ol M A AT It & Z DEIA (%)

B Touwl Pb-210
[0 Death fromSickness

os] & Sudden Death
0.4
izl %,I A i Lm

Po-210 concentration (Bq/kg) Pb-210 concentration (Bq/kg)

(n) 3% 21 17 36 19 17 39 22 17 3522 13 24 195 207 13 2314 9

Tk tapiit R Lz, ZOF— 22 /HnE Lung Liver Kidneys Spleen Sternum  Rib Muscle
D, HANDIFIET O Polkt i #) 24 % & M ¥
DO Sk DN A DAl 4~9% & LR THHIZ K E W
iz > TW5b, Zhiz—-2lziE. #( skelton)

Fig. 1 Comparison of *'°Pb and *'°Po concentrations

(median) in two groups.

D& LT, 4 lal g4t (Parfenov 35 & UF Ladinskaya Table 1. Calculation of the total >'’Po and *'°Pb concentration
. - i e N :
BDF— 2Tk B LI o *Pb & P Polltinid of the individual organs and human body as whole.
HEP KT WiT DA OF) 1.5 fHEW) OffiZ T o ORE — Toncation B C
. . - . Man ™ Po-210 PE-210 Po-2
Bz, WA > THnH RN b 50, - (ke) (Ba/kg.wet) o ) (B) (6
Iz 1518 L itz h ol e 2 LTHIWT S Skeleton* 100 117 126 L7 495 126 6l2
S Liver 18 a1 054 560 237 097 47
#119% EBbamniiicid, ZozZ &id, H Kidneys 03 267 034 080 34 010 05
AIDPoOMEDTRNEEMEHENAEE BRT  shem 02 0» 04 006 03 0o 02
5 T Pancreas 0.1 023 0.8 002 01 002 0.1
ZRICHRL TS Z L IZBRLTHOD B LAY pggee 280 008 007 24 95 207 10
240 1 ST P A T e A £ Blood 55 010 016 056 24 087 43
B, DTAUCLTY, PRI TREERS om0 06 2% 5361
RSB Z ERGHEDOMERETH D, Total 70.0 236 100 206 100
*: Po-210 and Pb-210 contents in skeleton and others were assumed equal to
sternum and blood, respectively.

(AWIEIE. RKIAY: - B SR, SERTHERUR & DR L LTiT-oTWn3, |

_Id_



LLRL-AR-16

EEI

SRR

$rid =) CEEZER)
HEREEWR LB 28 R ERE34ESH ~FRSESH)
(B B 3 ey T A
e § # k¥ = ¥ W OAH K-  HH EC
FR#EE BAT R R FESEED o W ZREE B ER fTA
FHEE TR (HERAABE A BD) T % W ik EH—- R e
Bh B # INEE R #EEE R ORE
B F (L A Bl ok W wH &
5 PUISESS RN KW FE
YR AR
| =AF 7L 2% - L —%— TENNELEC TC-306 2#)
| H9iE8%  TENNELECTC-244 — Wk 6800 liters
| EES#H TENNELEC TC-952 [ C A® W 2221 liters
AP a—% Madntosh Power Book 170 H ‘ W K 142478 KWH
U A—=RTun—KFq A7 ¥/ BHRER ey | koGl 1948 m'

BT —F 14 AL A NANAO 9500 US
SRR E U T MPS-500NH

¥ 3

%!%J,;

<

M. Yamamoto, Y. Yamauchi, K. Chatani, S. Igarashi, K. Komura, K. Ueno and M. Sakanoue : Distnbution of Global Fallout Np-237, Pu
Isotopes and Am-241 in Lake and Sea Sediments, J. Radioanal. Nucl. Chem. Articles, 147 (1), 165-176 (1991).

H. Kawamura, M. Y amamoto, Y. Igarashi, K. Shiraishi and K. Ueno : Naturally Occuming Ra-226 Concentrations in Bone at Various Ages and
a Doses in Adults, Health Physics, 61 (5), 615-622 (1991).

L. Sha, M. Yamamoto, K. Komura and K. Ueno : Pu-239240 Am-241 and Cs-137 in Soils [rom Several Areas in China, J. Radioanal. Nudl.
Chem. , Letters, 155 (1), 45-53 (1991).

M. Yamamoto, Y. Yamauchi, K. Komura, K. Ueno and D. J. Assinder : Chemical Leaching Behavior of Np-237 from Intertidal Coastal Sediment
in the Insh Sea, J. Radioanal. Nucl. Chem. , Letters, 154 (5), 299-307 (1991).

D. ). Assinder, M. Yamamoto, C. K. Kim, R. Seki, Y. Takaku, Y. Yamauchi, K. Komura, K. Ueno and G. S. Boume : Neptunium in Intertidal
Coastal and Estuanne Sediments in the Insh Sea, J. Environ. Radioactivity, 14, 135-145 ( 1991).

M. Yamamoto, K. Kawamura, Y. Igarashi, K. Shiraishi and K. Ueno : Measurement of Low-Level Ra-226 in Human Bone by Using Ra-225
Tracer and Alpha-Spectrometry : Approach without Use of Ba Camer, Radiochimica Acta, 55, 163-166 (1991).

C. K. Kim, R. Seki, S. Monta, S. Yamasaki, A. Tsumura, Y. Takaku, Y. Igarashi and M. Yamamoto : Application of a High Resolution
Inductively Coupled Plasma Mass Spectrometer to the Measurement of Long-lived Radionuclides, J. Analytical Atomic Spectrometry,
6, 205-209 (1991).

K. Komura, K. Uchida, M. Yamamoto and K. Ueno : Pb-210 and Po-210 from Active Volcanoes in Japan, The Third International Symposium
on Advanced Nuclear Energy Research - Global Environment and Nuclear Energy -, March 13-15 1991, Mito Ibaraki, Japan, pp. 68-75
(1991).

5. Kobayashi, K. Fujimoto, T. Iwasaki, M. Uchiyama, Y. Nakamura, M. Doi, T. Tsuchiva, S. Sawada, A. Takeda, T. Mon, T. Aoyama, H.
Yonchara, M. Sakanoue, K. Ueno, M. Yamamoto, F. Sato and H. Amano : Nation-Wide Survey of Indoor Radon Concentration in Japan,
The Third Intemnational Symposium on Advanced Nuclear Energy Research - Global Environment and Nudlear Energy-, March 13-15
1991, Mito Ibaraki, Japan, pp. 63-67 (1991).

INVETRITA ¢ JBCBHRE L ROHUR,  HIER, 13 (7), 480498 (1991).

ARl KRTARERHE BERITHE B, JFEREERL 8 Bk EWF O B EER  SNABARAO R FYAORD
LU AT OFFM, T CAEE LSRRI R L X — 5 I (ARG PR EREED TR U 52 AkofifkL ~
NMAUHEE=2Y > FiClT 50 pp. 20-25 (1990).

LSF G LA B DRSS, HHEHT o TPALEE - BEOMMEOARSE R 2R SR BRI RS RS A) RSk e
& THRERFA 2 Ay & 2y RIZBIT B IEMMEER9TF22)  pp. 42-57 (1991).

WIABUR - SRR . MIEMIEYSEY 3 -2 U — X, No. 17, HATE, WMEREE BT s ) Vo5 adnE |

TBURF R SR A WFAR AT TE T, pp. 105-116 (1991).
INEFRIAC AR L~V ORI 60 B O FHE. HASMTE > # — K 19, pp. 2-13 (1991).



LLRL-AR-16

PR BLAAORES - AR AR 5k O Rd 8%

k3. 423 HAZ L — B2 i R R BRI R T b
617 [ | LI BREL A SEE o S A ) VRIS, PR IR, PREFIR, TR bad
61720  FKHKZEEZE PR EREE D7 HKAT
6.20, 626, 830, 927, 10. 2, ¥pk4.2.10
JEBEA S O 38 S22 Bh Bk 111 B 5 SR ECHIRE O Fe 6 KT
7.5 © ERRIEESIEERERS (R BiZHK)
FE P REEE (LLRLERER) BAT KK, HRAPH2HEGE (LLRLE HEE)
FRYBEHSET bEE
716 fE LG LR AT BTG RIFET b &8
AT JeBEE h LIRBOBR, WA EHK, AHECERUZE A8
720, 912, 1128, 4.1.10
BRKFEHEES R EEERIE b a8
8.12 EORETRERHRE LHE KR AE
822 R KRR B
827 INKEBhBIR 48 I R BOE T T 2
828 FE IR 2P BOE S R 3, 4414 445238 O T2 ¥ He
9.12 B KE ToE fH E RIC, FEARIIET b &8
9.13 JEBEE TR 7 A WA R R b o
91921 BYKFRZIRKIBATE B RRAF R ICHFZEAT b AR
HERET =7 ) o F WIS, KB R R
924, 927, 928, 10. 3,10. 8
SO T R LR R, ?iz%%:ﬁﬁw?tbﬁkﬁ’
925 ANLEREE 5 GAKR, BRI b 44
10.5 LR SR TR R N EE R RIT b &
10. 8 5] 57 B s A= I SE T R A 225 Bl <P RS T B A
10.8 FH A e T A AR TS L 12 /K BF P K B ECHF 2T &
1017 — ¥k 4. 5.15
AN T KA 2 (GSF-Forschungszentrum fiir Unwelt und Gesundheit, Institiit fiir Strahlenschutz,
Neuherberg ) ~% %%
1118 JEBEE ) RN FHIK, SR EEKHE b A
11.18 B P R34 4E30 44 B
1129 BEFREA PR 222 40 4 L7
12.1 AR HRAL? 55 RIS b4
1212, 4.217
ARSI b R RHEEES, W RIS T b A
1221 A NGR4T e T KRB, 4R R b A
Frkd. 1.7 OFRRFEREERLEE BR S (R B
3.56 [ LV BB AR o & — J BCR IS ZEET B o
3.6 WHRKPETA Y b—7REE LV Z — EEEEK LY
3.9 A HEULAE R 2 S R SR P ATIRIE R 35 T 35 2 LR el
3.18 B IR D SE S B R AF IR B a8
RERET D=7 ) o/ HFHRZK, B EREY

FAX (0761) 53] b 5528
Low Level Radioactivity Laboratory, Kanazawa University, Wake, Tatsunokuchi, Ishikawa 923-12, JAPAN

._16_



