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Reaction Effective thresh- Cross-section Half-1life Detected y ray
old energy (MeV) (mbarn) and intensity
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59¢o(n,p) >’Fe 5.4 1.4240.14 44.6 A 1292 kev(44%)
55Mn (n, 2n) >*un 10.41 0.25840.013  312.2 4 835 kev(99.98%)
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Table 1 FCY({ Fractional cumulative yield) of the thermal neutron fission of 235 obtained

by the prompt separation of rare gases in the reactor.

Xe Kr

Mass 138 140 141 142 91 92

Half Tife

of Xe,Kr 14.1m 13.5s 1.79s 1.24s 58.s 1.84s
Half 1ife
of precursoﬁ"ass 2.3s 0.87s 0.45s 8.6s 4.5s

FCY exp. 0.92£0.01 0.4910.01 0.14£0.01 0.038+0.008 0.53£0.01 0.19£0.01

-‘3 *
FCy 0.95 0.60 0.20 0.11 0.52 0.20
* Reference , S.Amiel and Feldstein, Phys.Rev. C11 845 {1975)
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Fig.l. Charge dispersion curve from Fig.2. Total isobaric cross sections as

bombardment of vanadium with 0.87 GeV-TL .
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Table 1. Number of product at end of bombardment

(and ratio of production cross section).

Detector 14QBa . 140La
(8.6 + 0.9)x10° (3.4 + 0.4)x10°
Ba (1.0) (0.8 £ 0.1)
(5.6 + 0.8)x10° (3.9 % 0.6)x10°
Ba+6mmPb (0.7 + 0.1) (1.1 + 0.3)
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Fig. 1 Mass spectrum of Uranium
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tTble l R, Allende W20 BE, £ % 1 min

o 6NHAL =&Y A%y n 23R T R RS

51238 %l e, = By <o Allende 6N HC1 insoluble fraction

7 @ i v B Q?a) BLEH3EENRYE 0B filament current = 3.90 A

BRI HTh. adFBhHrBLE v
W) EM Lt 12T ¢

.. Table 1 Peak height ratio
Eioniwdac, o8 g

AMfHgL HA THE LT # 236y ; 233y 238y , 235y
V94 FEEAHE L o TR

N 1.183 13509
Foo o nu BLBAE S Allende bulk £ 13 £ 1.7
ARV @A 21 " , e , 3¢
Ernony e, puka T 1.206 -137:4
?‘t’?’ﬂ e 7;%’?4?1@‘#4« 6N HC1 soluble + €0 + 2.7
g '? T o0 H33o 2 " insoluble 1‘1;7_3 + 133:9,
Urd B2 n3ro>n ¥ . _136.5
t%""“)ﬁ /{&. L TJ S h\ *D\‘\A f‘i Uraninite + 0‘9

A A% 0 X6 =15, » 204 ) Exn TeRE MR CEE, BEQ o,
LN TH B, (zasU/ 23 21491 ) :
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G o prowduve 0 KoEB THC 7Y BIT S 3. AHeim Ak LFEU 27
Pt > 5 SAM-N 0 (20-28)em section , SAM-S o (0-%0)em sechion (-1 “Be 3811 A
VT2 10om sedion @ Ma fracion LA LTed ), & F U7 B g z\_?_;? o SR VETE Amo\q,e,—',:iaf&r
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o 1 A
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heck e (ho et o VEIL L BT MU T H B A M (nan)
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o T ewE LS v Vi 1 T TioR
Hna,, oY B IM1T 12 FRH TAPA 65 & Vo
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ong, a few months) T 13 La Jolla (11 70=27%) T well tyhe Ge
EL-3 weactor (L3) — NaX avﬁriquqva\ oIS FH (bg=0017
B REESR Y o PMe R R cpm) ’C‘\‘ dred}e%{ﬁli S2nT B Hulke

WEDSHDBE , WS A ThAE EELTR . PEFTLedAN EILITH
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NI HFEREILO 78 AT Ge (LD) — Nal andi quard puyatom
835 KeT PMa- T, full peak ) TAT W o B RIZE 41T 9 T
Heto prelimimony dada U BEREEH R 7 W 2. SAN-

F1. 37 A0 R PMa SIAHHT (Preliminary )
(RS : 7322 EL-3 %f , nvt ~ 1.05% 10" fom? )

(bg-=0.022, e=z,5yov Yot

3. FE LW SAM-5, SAM-N

N (26-28) & FER LD 3 el
O PHEBAT VB LBD
n3, dredge FR¥ro R
Zraw T SRl TR
1,0 1N AE N0

PRI, oo

Sample(pep‘rh,w) Mn Enriched Mn-53 Sample

(%) Fs Mn55 Mn-5¢  Mn-53
(M§)  Cepmimgha) (10 %pm)

2R (prelimineny) ¥ 18

SAM-N (20-28) 0.70 324 100 O0.164119 3.2%(.8

SAM-§ (0 -40) 0.30 416 112 O.4lE23 14123
Blank - - 299 o0.a31113
Reagent HMn (duplicate ,av.) 0.126% g

fBon s dade B o
FuTz,

AE LS NIz A B n
o doko r AL FE LI
TN DA,

* Q1% % well+ype Gelli)+ Nal ambiquard countor systeme”

HBETR s o BEY

175.(€ =46 % for full peak of 835 K&V ™ Mn ¥-emission) 5485 n b F5/& 1 M3 3

dato 1= 1878, 201 BE novmalize . YOV 1% | & 4Z RS+

W o AERII oW T b

3%ANCTAMARE LD, 2Fe (np)™Hn 15 0%G R i .
1 negigible TH12. BT PFeln, p) PMunie o Z51E
0.030x0.002 "P"‘/"‘}Fe Cho . BE PR

DS BMa 075 T Mu A ‘;QLM\'—‘»?‘? 1% 128 cpms*ﬂn/APm‘Mn
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¥ LB BRI T 0 PH R 0 £S5 3k e (B0 b0

"

LE®). M9/ Bert, FMu

ol v decoy 0 HREL3E L 3ESE o 855 T Al 12 nevmalise LTz,

st Age °Be Mn/%Be  PHn Remarks
(Depth , om) (“Ge1:x3,myBP) (dpm/kg)  (activity ratio) (lo'adpm/g.Hv\)
SAM-N (20-80) <03 4732060  0.1830204162  1.1x1.3 *
> 0-163.0.09 > 1.0510.6 Preliminory.
(a2-102) 0.3 ©-29t0.04 o-b i b .23 *
(50457) £0-3 1-39t6.21 0.2 *0.4 1.2x2.3 *
SAM-g (0-#06) ~0O-1 1.200.2| - 0.13x0.21 -+ 0.3%0.% Preliminary
(130-166) ©0.-49 1.44£0.20 © t0.3% 0 1.5 *
(z50-270) 1.03 2.4210.70 0 *0.17 b .| *
(340-360) 1.35 0M2t06.22 0.2t0.9 0.4x1.9 *
(570-b00) 2-3b 0.99x0.14-  0.21x0.29 0-2x]. | *
Dredge-KH+47-5 (17) ~0 - - < 0.9%0.3 Preliminary.
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BE oK Q0 H/Ae) 772 U3 NI EMS %) 100pc B 0 R2T LHh>Tn B
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2 0B ARETL LA ET- AN ML

—h—pot. RAB. PAGA 8 ¥RXEB 293Kk b #C% 77K
% Mg, )2 Si04 # 0™, B ¢ ToB 293k 4 FEF 77k
EF% (Ca V9. FeISt A1 PALAB ZRAEOARNGT= T A= $— (BLEP)
Os $ORM k3t | 2P°Ks 4 r  H 77§ A T H

0 HEENS, £ |Fe3 038 056 067 056 068 044

77K TONSTE=9 [pe2ep 114 282 037 125 284 054

—Fh ¥ BRESA

BB W R pgr |FeZB 112 202 047 121 199 044

#E oMl /4 +EE |Fe(M) 033 002 X2 46 053 055 O 479
b3 B r#Efel B 1Bemsy k6 15ammssy (k&

HlE oMUt A b2 L B3R EB £ 0 BRI NZ , BEHNRC- e (M) 9
BHTR L3159 KBER, BARG OREAREEN TV Z 2L DA 3,
FARE T - 2N L ORI E, T FENE L <ELT L2 3R TH PN
Bl LCERSE 0 RPTOHHEBRAZELLRE L tw3 e 0 014 0. BA%
YORELERCE- T BABA N T OZ N3 41 BAHEC ) WD
LEBAB L. 273K 0T, PR TREWS e Fe M ERHT o e AN
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Josephinite ¥ 0o K& A

(RAE) ok #% Hd £ ¥« &

. Josephinife . XBOreqon MA®ZF- BB+ R-Ni 642442451 8B
W BL OWEBN, < et > TERTS tubhN 3P, Fe(0) ¥ RN # 4 38% L
PR (R—Ni 64 + andradite gamet) /4L 2306, 4 o mE v 78
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KERY0BRC-T. LEWN. ¥k A 41, 293Kk 41, 77K
BET0BRE - ) R LB ¢ #2293k o #2, 77K
Afrv ELEDT hEE 43| YHFEN EL

— 186 —



N3, B FT5H 0 Bl Josephinife o A2N'G 7= 54— 9—

w\to"?ﬂfz’\éﬁ?/ At 293 K At 77 K
N 7 e 9 - (% ‘ ) lﬂ: conponent ) AE, By Pedk ) AE w; o edx

a d 1_ _1_ (mm/s) (kG) (%) (mm/s) (kG} (%)
oandyadiTe Oa,dvrhe
( Ca:d'{_-ez‘rsisom) * 0) Jose::lnxte #1: ‘

. . . ) 0.60(

E’.B*l ),).4 W‘r 0 Fe2+ 0.35(1) 0.57(2) 15(2) 0.45(1) 0.60(2) lj:i:

Fe 1.14(1) 2.69(3) 6(1) 1.24(1) 2.93(2)

2t - » ’
F‘e n Ai_lv { ﬂ%ﬂ /ﬁ { 0.01(2) 0.09(7) 317(1) 20(8) 0.14(2) 0.12(7) 327(2) 22(7)
Fe (M)

13, AGR-IF
M) % 5 ARG 0 1
i\, JOS\?P}?;nffe‘* Iz i} Josephinite #2;

’i"zé)ﬁ xP 3 F'e""Nl Fedt 0.35(1) 0.62(1) 27(2) 0.44(1) 0.63(2) 23(2)

0.04(1) 0.14(5) 292(1) 32(10) 0.12(2) ©0.10(4) 302(1) 30(1L)
0.00(1) 0.05(2) 277(1) 27(6) 0.12(1) 0.07(2) 285(1) 29(7)

5&& fg'h ﬂ/\% o © o‘)Fe Fe2t 1.12(2) 2.70(3) 2(1) 1.23(1) 2.87(2) 1(1)

_ N“é& It ﬁ* Xﬁ( re0n) { 0.03(3) 0.00(1) 296(1) 34(8) 0.11(2) 0.11(8) 310(2) 34(7)

]ﬂ?ﬁ‘t Zé (ﬂﬁ%‘f]‘i) 0.00(1) 0.06{2) 278(1) 37(7) 0.12(1) 0.17(2) 288(1) 39(7)
7 N

awarnite (FeNis)® EAENi 4E#H 608 % 0 Toenite t-(FeNi) 2 4 547 V3,
L L. RBRE 9 awovwiTe ¥ Taenite p FANH T— AN FILEAR Y ATV 00
TR OF M) BN FAR T = X244 % AZHrbRIE R-Ni &
BULBHZLARYT -S54 -4 — o 48K E3 TN W o % 04K, Hi
= 277~277 kG (293 KD o BABKS . awarnite (RNiz) tE3E0TH,
B, Hi =292~317 kG (293K) 0 BAKKS 5. faenite. $ =N 5. &N
CE3E N HBENTE, 42 FRE20 77K o ARNS T -2 87} (F 1-d)
L AR P 155 . moqueTite FeaOa xREXNIBRANBE— 1 tRHHMS .
HEo ESR . FANE T =ZNHRILoRELE 5> T, JosephiniTe ¥ aRiE. %
vl 7. aworvite . Tnemfe ¥t Fe (o) v Lz. £ &. androdite # R 2 L7
FEXNTOBT YRR P Lt £o SHEMRE VHE x4 T3 XALBH, B
HMEORF < -H L T 3,
293 KB FW 77K CTRAEINELANY 7T- AN P& L T, 287 b
VORY -y L% R BE LG LHHNIE V. ARG 0 BRE - OBEBERE 4.
293k 77K Lih L) ENEL. BFEBYE XA REY A F 0 FH 1T« A
EBR S o TNEY . BRF CEAXNB Fe-Ni SL 0B8R cHHA 2 < e
Wot s fo

T

/. HIB Dick, H.Gillete, Earth Plaret Sei. Lett:, 3/, 308C1976D

2. T.M. Bivd. M.S. Weathers, ibid., 28, £1 (1978

3. P Bochsler, A. Stetller. T-M. Bird, M.S. Wedthers, ibid., 39,67C1978)
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Mn Fe co Ni Cu Zn Pb Sc  Ti Cr La Th
% % ppm  ppm ppm ppm ppm ppm % ppm ppm ppm
Mn-deposit 16.7 3.1 23.8 340 60 189 26 7.6 .29 33 22 9.6
Sediment (G) 4.4 4.5 20.0 49 69 154 47 11.9 .40 65 32 14.1
Sediment (X} 0.9 5.2 20.4‘ 34 80 173 59 12.9 .42 63 32 14.0
P As Na K Rb Mg Ca Sr U
pPpm  ppm % % bpm % % ppm 12

P
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~95) LB S Y T EnBE. LOIGPpHBITH U — F RN T ALY
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— 210 —



ah.p.

9104 Butiunod SAL1IBI3Y
b
3
W
=
[
'>>(-
|
=
——— %
e o
'>—<__Z°"
>
e —
~3
@
=
)
*

o J

400 600 800 1000 1200 1400
y-ray energy (KeV)

Fig. Gamma-ray spectrum of the Watarase River sample (S-1)
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B L WEBRMES NTn b, 401> v T Cu Zn Hg
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1. H.Akaiwa et al. Chem. Lett. 1049 (1975)

2. H.hkaiwa et al. J. Radioanal. Chem. 36, 59 (1977)
3. H.Akaiwa et al. Talanta 24, 394 (1977)
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B) RIBBON HEATER

C) ELECTRIC FURNACE

D) ABSORPTION TUBE
E) THERMOMETER

F) DESICCANT TUBE filled with Mg(C104)2

G) QUARTZ TUBE filled with ACTIVE CARBON
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PFARINTRH LA, T BMEACRRIPII. SERAFHE o wBH AR BT
W TRIGA-LIEY (Bkn so0 kW ) T, BHEA 3R 00 - Fikfplo BHB (Bei
Sk ¢x 0" non®owec” ) PR LI, toBHBIB bSmoFE T oI D)L LY
T nws,

S R A
AKBRHEI LA LIBO o R ) I F LoBaC> (S0l §5013 /00wl ) 12
B (Mo )an. DL (Foicab Ry LT
LoBETEHL, 2ot @lokEBIho L b 1) Lo ot
JLEN)IFLoBETH L, 19 LB G )T
Blenoet o] BHARREL -2REEH LA
Sl BREN)IF LA LFAML. doe i, 4
TwbrAxHALAva RV IF LB xHL. Ge N
(L)RRBELRC. r&RoBRLEFA, 1. 29489 [ NETLARR
UHA S, B RABB I AREH  BERH | EVIFLokAen
AN TEBHTI2HBALRATEI N TAU WY T, ﬂ £
ABH - REBB LV 7557 A2 =9 L HAL. _
7797 e RHLBEL 1. ARBEHLRELS 1 || KA
BL1=. 77, 7A8=7rl7d -REofAzo 7572829
i tcbagtflwt, BHABIRE ITTRE N
e, 1=,

Cbn Lg oL
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759 TRAOKP
BAEGRROAT Ll LB BEPBRBLAMNTIREANE7 54 72
9L LTE. BEAIGTTITERYFEA . “lu, My, U THREA LI BH
oA RALALCBBEHLIzo 5, BlE LA, 1=, BESHML R A
BERY2 I IRHEL. KLBKN R Lo b T hboP gL EEEL L2ATR
HEo W UBELT, 1. 1979y 7RaEWaBI 3+ | &R T. '
FIE TI9T2 2291282 7597 o B B) o B3

FLUX RATIO

1 2 3 4 5 6 7 8 c.v.
2Tyy 844 kev 0.795 1.09 1.11 1.00 0.889 1.23 0.965 0.985 ---- *10%
2T4g 1014 0.806 1.04 1.18 0.982 0.873 1.23 0.919 0.982 ---- 111%
66cu 1039 0.861 1.09 1.20 0.975 0.928 1.12 0.894 1.03 --—— 19.4%
>6un 847 0.861 1.08 1.16 1.00 0.893 1.32 0.918 1.02 =—-—— %11%
56un 1811 0.848 1.06 1.17 1.01 0.906 1.28 0.891 1.07 --—- #*11%
(Average) 0.834 1.07 1.16 0.993 0.898 1.24 0.917 1.02 (n=43)

(24%) (2%) (%33) (%2%) (12%) (*6%) (13%) (14%)

Ro-BEMoEMMK G B30 oBHLT275, 729 8HimdbaT. BHE
(BT, B refagnNy Y Xvd 2 ko], 1=, 2o rie - 243338 L1 4,
Bropgwe-RoRiEnfBohsor BEaore-171b, 1759 IR ML
LU CT LR L b osd], fo, BIMGEBRNGHE BB AN (BH 258H) . &FH4
Mo T (BH 70 B ~ 20 %8 ) THF L wre.

* N B S ABERH 2 AT
NBSasRM-16¢3 akBREFH AR LAAT o aTELAMLIH L
dz&I<RT.
2k KARERA (SRH-1643) 0 AJT &R

Element Analysis Results NBS Certified value

Mg 7.5 6.9 7.9 6.9 7 ng/g
Na 10 11 10 . 10 ng/g
c1 48 48 49 ng/g
Mn 28 28 29 31 29 + 1 ng/g
v 50 51 52 50 50 + 1 ng/g
As 55 61 62 76 + 1 ng/g
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3B12 M%—llt,ﬁ\ﬁ (&2 gV Bapd B AR M
AKIR RAT I H 6B

AKRFBFEIBR o -2 ThH > AHERBI Vb0 VY > B oMo b £ T3
AnNB b, JHOSRERFT AT INIEAA o BLb o vz, BRAHNEEXERT. L
ThHy R, B IW o EAnNE AT htwr . BE Ly ) B
FIRBE T U B R L 0BRAL TN Y, 2o b UMY, TRBERELD
Al BRONKETERRIP W -BHL. B ECEBTI s 00207,
Bt £, 1=,

BHG wrndad-G-q7 V) BT V) RIETFRLINIL 9
LT, %Qa@i (B Lo a ) 1T LB e (foud 5213 /00wl ) =
BAHPHEAMTTIT 30 Wb | PHEBRBADTTIT 0 wl | EHABRE 2 AST 12
0 W XA BCEHL, BBaKI 759 JRE=9 8 ). BDabib )iz,
SHRTo BRI o BIMAE (BFHFR 45 10" noontosec” ) vBHLT=. BHFHT
ThTh to Bl 28K, /0 BEl~ 20 8H «. BHREFH L Avaoal)zFL8
ECGHLEZTRIRBUAT, <. 77V ) 2 B b BRBEEL 7297, EBIE
HeEBRR AL R2ko bR R L. BRI /0 ZABHMF Ge(LOBRB LI LIF -
FILEBIMTE (0~ go00 Fo F 1L 0~ z000 keT )t Bnto, H 2 MR
(3. Mg, Mn,Cu, CH, 8b, Ni, Hg 147, T=. | (=0 ) = - B AATo — 4 LA,
Zo bl bt gz KA RANRRERAT %, 73,

2L wY ) Bb oM

Sample Mg Mn Cu cd Sbh Ni. Hg

L-1 4280 < 0.059 58 <4.7 <0.16 <65 <1.2
-2 <280 <0.090 <64 <15 €0.23 <56 <0.89
L-3 < 340 <0.089 77 <9.9 <0.32 <82 <1.2
L-4 < 270 <0.076 <28 <6.5 <1.3 <66 <0.92

L-5 {310 <0.092 23 <12 <0.33 <92 <1.3
G-1 _ <0.16 <94 <13  <0.11 <28 . 0.26
G-2 < 0.15 <38 < 8.6 <0.072 <14 0.29
G-~3 _ <0.077 <17 K15 <0.14 {33 0.70
G-4 _ 0.28 <70 < 17 <0.33 <30 0.35
G-5 £ 0.12 <59 <11 <0.14 <41 0.35
Unit : ppb

by Lo U
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JoBREEVTIRBLYIEMTN, 2hb. Tt o AKROATTH D, Ko R
FERLR)IFLoRECARTEHL. H L e LB LR LB, KRR )
LIFLBE AL AN N b T b, TolihKBIHL 113, BHFA
BOvHRAFIE LK AT, 31BRF 114 AT AN 08 % BEAITN VB 9T

ERBRBHTOIRIFA T IS oV TP CRB L, TR ) BAHL ), A1FE L
X5 "Hyad - 7L RAT2 Lo TIN (W, Tud, $oofBELLIER
oo A lxd D U (110 min, 1204 keV )Pl b B, BHEES, Y HORR BH
(B3, 007 ) a B A ik

Koh. 1276 keV AT ks t6o¢  H ]

Be-7e3:27hny 7752 ‘ 8

FaTllLzL 2o, BaRR: 140G /

Eclzli,zus, B/ BN & /

ABLERyLTH2EHaBAL T 120¢ ,’

AA M Y 2B R LTEB. g it

ol b BRTFANE L B L YU s 100G e’

BoAL b2, 1RBHE & _ -7

AErMLE 219, O.wAir wsOLY  o-7

Brio v EHLARLATIE. = a

“D oKL b el b0 LW Y, ?600_

My o B LB BH s /BRERS =

Ltz % o 944 ke aBEBIE = s00)

L2 S B aGkovr b . ;

Rz irBLyvwTARL £ | 0.7RER

tfebaot., Oz riBLT U ¥ & N,

BaRLTAKNLIER LR, 0 e RN,
0 10 30 70 90

50
® BRFH (co)
22 BHABRACI:BALTRELL PMTER

L-a L=-b L-c L-d G-a G-b
56yn 847 kev  0.096 <0.025 0.021 0.044
[<0.089 <0.093 <0.089 <0.56 <0.1l1 <0.094 ]
64cu 1345 19 <4.4 <26
[<33 <20 <31 54 <85  <44]
27 i
Mg 844 <170 <170 <110 <14 <60
[<280 <300 <320  <280]
S6un 847 <0.51 <0.54 <0.38 <0.44 <0.19
6604 1039 45 12 <9.6 51 <3.6
[ 1 : BEXZ:AALYWT R EZLIER Unit : ppb
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1) HES W HEoAHRAS, HULAME K S V. WEK. BN K K V)0 58 2
W 2RI, 208k TRETOBAERER wreskalo kB vz . Kilaod
AEnfuw<, o REEwFTotowd, MYRASTEwY v ) sfE M3 = X
2l W Ve vErs BREZIERR. AEERoREoR L0 E RSBk 3K H Y
Yo U, 3 n@Br<alilxisW3z8 > P<NERDS, ¥ =2, AEH,
SERIHEIH K > 2R EL KM, Na, KO3 ZFE K2 W2 245 Riaoltie 2 2d B
3 kw953 o, /éfre}rb<:f§‘%§u1<. .
2) #BEEWOEW Sk KBRER. oo KR RKRIV, -l (B

FHRIF 0L Ax 1 0% Jomtosec )2, Lo AWEBH LR, rfgia st vitpha 7
- 7 3%
RE22t 1% 4 |l |Wosw (2@ | g | mef W/ | SEPEE
ﬁ v, M AR %= A& 251 + TG-65 | £ & Ry
, Na, K |&X2% | o W ¥/ - TG -32 ’ 4.0 -
e 1% . 154 - TG -22 ” 5.0 -
E%%U %ﬂ]% 2 14,7 - 01‘)—5‘7 . (3.7 _
ko 3 k |REw2% o 16:6 - e | wEA 380 +
oW | B 1t A 450 + RE%5 % " 288 +
* | & m 2% ” 49.4 -+ BEZ%5 2% ’ 26.3 +
xk HVYD | ’ 48.1 + R | £ W 1o WF —
. Mn, Na |rwe& | & 2| 392 + $% 3% . Lok -
B #El B OH 1.6 + 2 %, . s -
/ K”’ﬁ XEE ” T — Ao At s 22.3 +
%ﬁt‘ z 3 3L FA] ” 20.0 + ~ @ | & & 20.8 +
ﬁv _ %A% | B 71 — #r %5 |H u (0.7 —
CT agwn 3| o % 3.9 — L g5 v (6.7 —
N, (FEFH2T ’ 4.3 - 2+ % g /i3
2% BM 23 v 4.2 - % | w 5.2
Na/ K, |35 wm9s g &7 — %2 E® | © £.9 —
M/ Na 25 3% =z X 503 — %ﬁ:km ” 3.8 —
& | 22.9 + % %5 2 9.5 —
Fowe i,z"ll ;)!; # " 21.3 + g xa| B & 256 +
ke |gv 3 . 55 - AR ’ 24.7 +
prE. |7# 13 2 (1.0 = wh | & & 23.3 +
N FaZ BINL » (0.2 — X 12 % P 305 +
el T o4 % # 216 + %% , 32.9 -+
g | A% » £.2 — Lz;z? % M 247 “+
#wg e | & & 13.8 — I ’ 29.2 4+
L H W Z.- ¥E o “ Z.4 - AN “ 341 -+
AR $1733] - 8.4 —

Ao xend, 33B KUUB by <A, Rupe &L
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6, .

OHf Myg 2 <Mz w3,

— 225 —



3B14 WH I & 3 EdEB o R 0 3 % 5B/ 0 ZRE

(BIR) oFEEH - PRER
(EZ%X) mL&x4g %

1, BERBo AR L IRHEB BRCL BBV EBRL L TEA LB E
TITEHFGU. SoLERELEL YV -BIEFOBELABET RT3 . KLICE3TH
BEOHBG. ~H-BEIITEEAUERESCH <o BBAH Y | WHHK BILES
BRGEE > AR o BBRIBEIWES. AR TI3TEFCRESH) . 3t
FRCLRMUAY 02 CHBLE 3. TOLBERBETEEENEM-L 33370 R
Bho BRTE cEDEEOEEESAR - TROENE . RUBELRT 3% Fo4B5
B-pCHoREVBINIETHES. o BMUA « ik i £ BB
3X AL, ERoZEEGCHIFTRREOFBLTS 3 BEL TSI B
B e BEOWHCITHER IR OEX . Lo BREBBIILEE > Tl & 3TX
HIEEDOT. MBORRES SEKCFER AL,

2. BRCHBERELO RSV BREEMS 2. BEEFL (HERR).
uw:;a@ooﬁa SRR, BB ORBEE R T30 HEHGMR L=t oz @

IRLERUAORBELE, GBRRCB2F v o - o0aBkeEBc &) . EA
3‘;?;77 loow? |00 waw DBEGHEBLEIALLO~| 60h T4TTHIBo
o BARLERRYTP> L YRIBIEE00°CT6 he B L. THIZ-RBRIPY
THELE.KELEIKUR. Pu-3utla4hivcoqma(dun : 2.34x 10"
N/emr Sec) o | 4BH LERHEIEESIZEO e Gelli)- | KPHA THR

L. 6ORBH I IEERIC3cc #FBGe(Li)-2KPHAY ZTATR YR IR
L. Sy nBREHBH L EERB (NBSo 1650, 16577, 1632, [633
ERE) ctBERLE.

3. BRO-PLE2ERIE. BERFEA DS THHEFIBT N33OI As . Se
THY. —FEERECLEFBROKT AL, Av . H3THIFETFOBIRSE 3.
3IECI. Cr. Br BY3EBa BB > TARVE>ERES IS, —HBRKE
RIS 2E. BBRETIICr . As. Se. 1. Av. Hg X KX O EEBRE R LTS
Cl. Cr. By BYREERLLPERBRERLE. =>onidkELTNDH /I:i'
rEbHSERFFERL. HIC
CleBrirBE->E-HOWE . BERHRosErFLTESB

FREBEBY - 78T 3k ] By EPE#rE| Cl|Cr|As|Se|Br| T [Au Hg|
NDESERIN, T REMETE |5 LH|KNaCa (@00 000 eadl00| 0O
NHTEEIBREAATIC Y [Nt {|Ca eelool®eoleocloojdo ®0
TBRET. 4ot v (B3 5(Ca eel00 oo 0o
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3BI15 i&ﬁ&ﬁ‘*’@t’?\ Y 7KER OV I AT
mak- % LLFel - ORBEF

i HECEYKBRLAREFSENRN, EAREY NG TR v KEBNEE
RBELATANRAENET W TV A, FRFFTIILAIAT & 4 TR 0t
KENRBEREAT W LV, RBATRREESBETH) . OB ERIBD
EnTILENLASAV LIV Aty GEHMIELRET ¢ LRHROVT ) ORIFHE
MENELTH, CRCKBORHBINEL B L, ERTHEME R TR THEA
feEE Lo, BRAGRHOR T LONERIFOR. DY) OATEEE TS, 2
NDEBRLIT. BT OB ORKRAIB LA LR EFREOBRE RETRBF ALK
HLlE. $RLCBate KEBEERL T TAT w 70 BILHENL TBH L EA.
H, 0K b L#EL TV A0 R.C McFarland 3BREBBRTBRMEIT 5 2 L 2"y
DRI T L LRE LT A, 42 TER LABRNEEERIKHV JARNRE L
716, Be RONEBREXLAC 0 ERRITH )Ly Ly M OEH LKENHH
WAMETT - .

AR (BERROWR) CtROREN]ug/100,0, Kegov1.8.4,/10000.,1,3,
6,9, 4N OHEBAERLIEY, BRI00WLERNZF L T2 - TIHALE, 2H
LE TRIGA-T 2RIWISTHEM IR 2 X|0%n/em* sec T5 5B L . BROEE
ETILI- LA, A0F A HBELRE LR, RERVZFL VEBFNEALAL.
ERLER IR, KBRITEK 2%, RA. Bl IUHBEL HE L, Bl ih LE™As
Y Hen gL R0,

(e Lkegomnth) BHLLIARRFOALLAKERTHELRTY) . AW
BNz Ly FEAVR. SGOEMEL0°C T4 AREUEL 2. Y 0B T (#]y)
TR, IMBR) T T ARR(2ml)ELHCFE LR ZF LV ORRENLE, B
15 . 2X10™ n/em® sec ?Sﬁﬁﬂﬁﬁ S B, EROBERRZL LT T IN ssRERL. K
SRIT AN PsREREH L &, .

BE  BHLRAHLIAR 2ul LEBEILON, RT7TFR IR, BRTH L. #4120
A TRARBRTABRRERL . Liv 2T R, SIITRETF R KO HBIHRIZL )
CIRTZ AL TR I ABIR A RHLEBhIL. 0T R12L ) ABSEHriE
WTIh 2 Lvhy, mos, @EERMER) T T ABREBHERIL L 0T, REIAHT
NREN—>%% 72 k)i b, Table [ GWH SO0 EtkIc, BAAr @ CEEERTIT.
“As L Hek cBERBEOOKL L, KITF L UERRBAIRY TOEAMR L. L
F LkBohthn, RanfikaoN, EAKR-EH L ekt v, Eha8) 216%)
Lttt l RBELE. Table2,3 RAMKBELRT. TH 1 0otkobhErE .
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Tal)'e | "As and mHg

induced in slandard solulions of varing ocidily

Nitric acid

"As activity

76As adsorbed in

l‘WHg activity

lqug adsorbed in

concenbralion (N) (cpm\ containers (%) (cpm) containers (%)
0.1 7276 £ 86 |.2 5408 £'74 17.3
I 7895 + 89 /.3 6961 £ &4 10.9
3 7832+ 39 0 9629+ 98 5.7
6 7751 £ 88 o) 11037 x]05 2.0
q — 12637113 2.1
|4(conc.HNO.a) - - 126371, B ’ 7
Table 2 Avsenic and mercury coritenl in short-necked clams
Sample weight * (9) As (ppm) Ha (ppm)

0.5527 8.0 0.30

0.8772 2.4 0. 29

Urayasu 0.5927 24 .3 0.6l

0.5326 9.6 0.8l

Average 18.6 0.50

1. 1273 8.3 0. 02

0.9962 /8.3 0. 19

Kisarazu |. 1812 Il .6 0. 45

0. 7948 8.1 0.13

Avarage 1.6 0. 20

Table3 Avrsenic and

mercury conlenl in Japanese cigaretles

Brand Sample weight™ (9) As (ppm) Hg (ppm)
0. 7350 0.32 0. 30
A 0. 7164 0.60 0. 35
0. 7475 0.32 0. 24
' 0.7185 0. 68 0.15
B 0. 7254 0.62 0.32
0. 7484 0. 34 —
C 0.49604 0. 149 0.17
0. 9838 0. 27 0.53
D 0.7209 0. 63 0.06
E 0. 7161 0.26 0.07
Avarage 0.42 0. 24

* Drny weigh’t
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OF & VGuLHE), W 15— (Foslean)

559 VL ORI R DY LR EITTARS > TEETEGvEE1RI, WhP%
U 9ard 77924 LRRT 2 e PRI GFHEEINTIVEG, 74 JaR{ TPy
.47“ %mz&gnrn:/ka/wahﬁéza§\ﬁm@ﬁw%@b%@%o%

EDELRE\ UEA | ERFORYMLESET A0 TH 50, ABME <L JanA
: ﬁ;‘/ 24 REMIFISoMERR (K R 6T L8 MO BBEELRET 2T,
LA H 1,

N-(2-carboxyphenyl )-4- chloroomthmmhc acid d/sod/ wm m l// | CCA LBy )

,m1r\rﬁbﬂ£% rivamT THNTTEL)

BEHDH L ( UFRT 22 e BEoh R, gﬁmm?a
mﬁf}vﬂﬂ@J7f0b¢%ﬁﬁﬁﬁ®ﬁﬁ£ﬁL*téﬁ oOH
Ay B3, KEAR( X 7975 — vz ) OREFoRZE Ll F1. CCA &SR
WA T—L S KoL EHAL@ENBE | T4 ORETTLAE | 1HBS TS 3
TR RNV e, FRRETA, 719075 = 22 324 L OMEMRARE Y
DECLEMAL, L oMt ¥ ITHADMRY > TEE L, MRROEBETLNE &
CER> o baSDRoM, FEH0-2704 Db O BER £, AT T FIBRTEX
RAWE U T12.632mg /sl R7E B 3 > RHMUa 41,0 EIEAR | RAsErEL 5% b
tﬁqgﬁﬁﬂ47f®J5ﬂlzﬁﬁkﬁ,EgavLKwAzﬁU&;L,T@ﬁﬁ
AT 24 CIBRLEERNLENTHM@RERITEA £, Y LR 1ER( 4§ % v 7205
)47 e\, B, R, 0@ e e ®R £, FFRETT EH085my, TR
FTAFW0m THho 12, 3> 2- LB AP D ') REX 1 EB OB LR K
IR CRERBE 2, kOPHT, HBDRETRR T B2 0K T8 0 B
(BFM TR SXI0" Nfpecocm ) T bWFRE | Y MODBRET > TGe(Li) HBEBL
BEHHBTHLT eV 0 a0 r €82 W@1E | 7 AR
4EERVER > AYROKBELEIRVEIRES, MOKKNIHOERRETIE
FRIAAZGCHRBE OBHEOMERRTZ20TH 2, 21T T WHE
BOFRES Vﬁﬂm\?ltm’/&m@ﬁmmr;zﬁ‘» h, IxFa- "'ﬁ—tcc’ofﬁm'g/lq TR E
\ B LA TTR S 0 IR CCAB T ERR oM £ EBL TV R, Y { R TTHE 75
B MO CABTTARSE 0 | /4HB0MIRE L TEY, SofRBITra7s —
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Tissues| No. of Sumyple | CCA addedima/ks) | Au adld ed(us/%ead)| A foundmv.pg/9)| 5. d.
Spleen 2 0 0 0 0
. 4 0(H0) 25 /.49 1.5
" 4 S0 25 .92 I 16
Liver 2 0 0 0 0
u 4 0 (H20) 25 0.456 0.440
" 4 50 25 0.7117 0.403
%2 SDEF ot omBY OMEZTOCAEEE 2 S 3T 4
Sample | No. of Sample | CCA Mfa(e&{(ﬂy/kj) Aw odded (up/Lead) | A $ound (m.v. g/ ml)| s.d.
Blood K3 0 120 0.0260 0.0096
“ § 1 120 0.0383 0.016
5 10 (20 0.0628 0. 0090
5 50 120 0.0640 0. 0087

1) Y. 0RSVGI, S, HATA, ete., N-(2-

QMW

il - A chloropntirarilic aoid disediom
woll 2 o povel andi arithoilic agent jillsud ante-inflommaleony and irmurnsanppressine
polovidies, Commen, J. Pharm. Pharsmac., 1977 29, 636-7

2). Y. OHSUGI, T. NAKAND, S. HATA ste, N-(2-Carbrmyphongl )- 4-chloronntlianilei
aeid dcopddurm. ol provenlion of WWWWWW/M n NZB/NZW F,
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b LB EH o AMIUR (BF 2L, $6 ppn, ( >R EE

#)

gt A FAY N=342 B3 50TN=44 |93 AX0EN3 |43/t N=47| #3600k BBE3 i50lE AL T2
LA&| 2ot ssb | mhih | B9 | FuhiE 2394k | 300
Ag 0.278 2.1( 72) 0.230 ( 5) 0.344 ( 32) 0.234 ( 8) 0.259 (16) 0.204 (11)
Al 10.3 1.9(341) 16.2 (43) 8.52 (113) 14.6 (47) 8.95 (52) 9.36 (86)
As 0.0840 1.9(228) 0.0910(36) 0.0968( 90) 0.0753(39) 0.0585(35) 0.0847(28)
Au 0.0105 3.7(326) 0.0054(39) 0.0086(106) 0.0082(47) 0.0126(51) 0.0193(83)
Br 7.2 3.2(333) 6.18 (44) 4.58 (108) 3.68 (48) 6.67 (50) 21.2 (85)
Ca 810 2.3(341) 404 (43) 603 (113) 469 (47) 927 (52) 2050 (86)
cd 1.22 1.9(¢ 75) 1.04. (12) 0.999 ( 19) 1.15 (7 1.19 (17) 1.68 (20)
C1 310 3.2(338) 908 (44) 431 (113) 437 (47) 204 (52) 112 (82)
Co 0.0405 2.5(313) 0.0349(38) 0.0371(105) 0.0329(41) 0.0350(45) 0.0577(84)
 Cr 0.557 2.0(121) 0.507 (17) 0.671 ( 31) 0.568 (15) 0.611 (23) 0.460 (35)
Cu 11.4 1.6(318) 8.68 (36) 10.7 (102) 10.1 (45) 13.7 (52) 13.2 (83)
| ﬁu 0.0025 2.3( 64) 0.0028(11) 0.0026( 23) 0.0022(10) 0)0021(11) 0.0028( 9)
Fe 28.4 1.7(112) 29.4 (20) 29.2 ( 35) 28.1 (20) 26.2 (10) 27.7 (27)
Hg 3.78 1.6(342) 2.99 (44) 4.72 (113) 3.30 (47) 3.69 (52) 3.47 (86)
I -0.834 2.3(104) 0.937 ( 9) 0.871 ( 40) 0.801 (21) 0.711 (11) 0.830 (23)
K 12.3 2.5(296) 16.3 (44) 15.0 (105) 13.6 (47) 9.01 (44) 8.05 (56)
La 0.0230 1.9(154) . 0.0239(23) 0.0292( 53) 0.0177(27) 0.0154(18) 0.0220(33)
Mg 85.4 2;3(303) 42.6 (28) 63.5 (100) 44.3 (38) 88.9 (51) 197 (86)
Mn 0.492 2.6(327) 0.462 (40) 0.389 (107) 0.455 (43) 0.518 (52) 0.686 (85)
Na 9.36 3.5(340) 9.84 (44) 11.9 (113) 10.6 (486) 8.76 (52) 6.48 (85)
S 43500 1.1(342) 44300 (44) | 42800 (118) | 43300 (47) | 44000 (52) | 44200 (86)
Sb 0.0650 2.3(195) 0.0486(23) 0.0705( 65)- 0.0669(29) 0.0762(29) 0.0611(49)
Sc 0.0058 1.6(104) 0.0067(24) 0.0052( 25) 0.0058(23) 0.0055(11) 0.0057(21)
Se 0.700 1.9(336) 0.744 (44) 0.744 (109) 0.881 (46) 0.679 (51) 0.605 (86)
Sm 0.0044 2.0(125) 0.0036(21) 0.0046( 41) 0.0034(25) 0:0042(15) 0.0062(23)
Ti 10.1 1.8( 34) —_——— 8.0 ( 2) 8.17 ( 5) 10.4 ( 86) 10.7 (21)
v 0.0540 2.1( 68) 0.0526( 6) 0.0719( 10) 0.0631(13) 0.0462(14) 0.0488(25)
Zn 176 1.3(342) 150 (44) 170 (113) 164 47) 186 52) | 200 (86)




3B20 ANERSER o B8 - B e & 2B EEMLZYL T

FH R, OKHEA T (HELE)
o =9p. AEXH ( BFERED

(HEY ERYOMERNIGE. AMALBETIBRETRIWS — 20l B L5, 2K
P, RHALROHENETE0ATR, 2 kBRI 2BEAEAKLLESF v T
$BHET. ERIMEAIERLISZ ISR, Inn . £8Y o MBrEn A BE Q.
BAxHgl. EABRE Mo B0l KdE-> TEND 2., TN EFHS 25 BE
4Rz, BHTHY), FAIR 7. RIME . BERoAERH< 7w 1. TRE
I ARSI DAG Y ThA AW ERY 120

(P8 AEBHL. LBWERGF N SReRE (F2T8. HI8A) 05 HRL K
kS, TerossvrEBRkiAdnw . HEAES ., For-d-¢vrMEL 7. Eik
R,

BE: RE@005 ¥ L. Pz FL =L rsnt. SHNFRF 7Aoo
TRIGA-L & BRI JPRSREMIL 7B L £, BHEIEES. 3. ELHLBEA I, LB
B E.

R Ge(Ld-PHAE An 7. SEEAHHA L. 3AMA L. 3 4MAE. EASEEI.
S508Risl bt A n k. 00 H. (BX~CIF LaBIEETE - 2,

(HEY FETEEW M, A, @, K, Ca, S, Ti. V, Cr, Mn, Fe, Co. Cu. 2n
Se. Br, In, Au, B 0Tk o> 0T, Ao, FHE, BERE Lovw Ekuh
Bl o HBEAEE Koz, @L T, ML 285 F0k WEBAcbic. BLT I 72,
BroRHELE 7O FLELOTHE, GREoBEE G Bk BLrsy)anryd
S DEERL RN, T T N, Mg A FeiraS. B~ tE e B K. In
3. Brea@urEE RLE, dic. B o THothks)EHuvod. V. &,
CRBe7Th- =, B Mgic 21 20d. ENKINS k, E23. &Mooz rIat
FLEEDTHAN. MEILI0ERIHE BT < BAL(E20). RS, 10~ 6opm
CHLPHR T OBo T L 7. THTIE. (00ppm ~600ppm 0 BEE c ZEAF LT 0B
temwhtn-E, FENE VT LERERNE S NE, dhiz. Ca(@22D)T1F. THEN
BREERENT, ABEB YT 7 0 BN, Z(B2:0% Cr(B2d) 718, B ERIH
ERATE). BTN, THE(L~T, Y BREM < Tailig ( 7k, Bl Eg
ZE NG EB k2R, B2ze kaTLoc. BEaraAl By k. 1 K.
B, VIl BHEoF NS DEWEHEER Koy, BEE <. BEFE L 2
ENh# - e

TEER L BB 2« 72v 7, EWHBELRIRF L0, £l ixdt Hhke. BTH <

— 238 —



BuwBEL AL kod. T—-A2, M-Na.

%1 TEMBEELE

M-Se, Br-GTH>FE. MDD T, Td ¥ B |tk 4% F
Bk, EaMMBE<E TH-> E. -1 Ti-AL o8l o7 |Ti-Mio 84 0.05
M- Mg’&‘t‘“‘J. TH¥RFwITE, EaflBH Ng-Na 0.57 0.93 Mh‘”g 0. 58 -0. 36
ThEN BEREWI BoMEALRL Mg—Se 0.81 0.62(B-CR 0. 1% -0.43
Ko Cu—CoW Y. Tz JHEEE <, B Br-Ca 0.54 0.63 %5 -0. 06 0. 90
REHEnT & BEEHIORTIN > TN, Cu—~Co 0.99 -0.03|% -5 012 0.7
. B-UndHie, BT IBENES S Mi—bta 0.98 0.35|Cu~ty 0. 33 0.70
MEnic, THETIRHSSR G RPbob Mp—Cu 0.97 -0.17|S%-Co-0. 05 0.6%
H->E. T —Me 0.93 -0 441 A0-G-0 11 -0 66
teco Bl PHE —8

X ——X ==z

N ag /\

100 ’\-/

\

. KA
/\ /,
; / //
/A /’
//\\\./
y v

prBSp——

Na Mg AQ CQ K Ca Slc T| V ¢ tMn te Co Cu Zn Se B In A Hy
B2 TEHNEALTTA
o] o %
20 Mg % 2b Ca % 2C Zn 2d ¥ 2€ Br
_ . E_&. 40. 40_ Cl"
B2 304
20 201 207
10 1o | 10
il 1o ,
20 40 e {00! 20 4o 600 oo N 100 200 3o 400 20 4o 60 5 o 15 2
pPm— Fpm PP ppm ppn

— 239 —






