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a)FFEDORHEN S



WA NBYF T L2153 FBLTILORETY S A a2 AN, KICEM L TER
EFTHRTD, EHALERMIIT.3 1 LFAKRTHLZOEERENX u1,=0.0173g Th
5, o> T, MEOHEMIZERZE (ups) 1T
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QEEHME: (1) OLFARICAML S &

u (temp.) :200X3X2.1X107*/ 1.96=0.064 mL

> T, 200mL DFR—AVEXy FEAVIBROSBOEERENS (u,) FZLTFDOX

I B,

u,=+/(0.041% +0.10% +0.064%) =0. 125 uL

EoT. 200mL DAR—AENy hEAVWHIBRBEOSBROHEMEBEREN S (ugg) X
Uypsp=0. 125/200 X 100=0. 0625 %

R, 2LOEZETFAT T ANERICELEIEOARENS () 1 (1) b) EFAEI
L7, T2bb, RRFBEOAHENIIE., WEARNFRLTWNWDH0.50L b, 2D
BREAMENSI120.5nL /¥ 6=0.20mL & L7, £, ERAEDOEOEIIHITHEE) HEYR
m7Z=0.14nL, F7=. BEDHREIZ



u (temp.) :2000X3X2.1X107%/ 1.96=0.643 mL
EREL o, o T

us=/0.20% +0.14% + 0.643% =0. 688mL

%@*aj“j‘&gﬁm%ﬁ)é (U5Rs[)) ng
Uggsp=0. 688/2000 X 100=0. 034 %
WRIZ, ¥¥ U THEROERE. 10mg/mL DFESIEBERHEN S (ugs) 1T

Uggsp= \}um; F gy +Filspg,’ = /0.0367 +0.0625 +0.034 =0. 0797 %

7.3.3 Sr¥x x U T HEOEM

5SmL DFR—AEXRy PEAWTXF YV THRO—ERBEZMVABICIHRNT S, Z0OKES
7.3.2 L ABRICA— N EXRy NORKENSEZRD D, Tobb, BEXDOELRE0.015nL H»
b, EERENSIX 0.015mL /V 6=0.0061 mL, ZERE O OEE DIEAEFZE=0.0013mL,
BEOREDHEND, St ¥4 U TEBROBMICH A 5 EERFEH |

1,=/0.0061% + 0.0013% +0.00322 =0. 0070 mL

NRELONE, TOMMMEEREN S (uns) 1T
Upsp=0. 0070/5 X 100=0. 14 %
Wz, SrF ¥ U TEHRIME., 50mg O XHAZLEERBE D S X,

Ussaso= \Ugnsp” + sy’ =V0.0797% +0.14% = 0.161%

7.3.4 LFREIRPEDRHEN S
FMELERABIIBRENA M LBE LR, x0TI REZRBRTCA M rFvUvLas
HEgEL, BEAFEL. Scr ImMAToRE T D Sr &% ICP-AES THIEL T, SrikMEN»S %
OLZEIRFEZ KD D, ZHITIEFTEEERE KRB &2 Az, 50 3K ok EI R
DEHE L EEREITIFN TN 9L 6B LV 2.57T%ThHhoe, ZOEHEFZEIT, ALFLET
BELEDESc OWNMBEDEEARAENI LRRTILENTEDS, ->T, SraHHED
FARTEEYERTE D & (ugpsp) 1
Uggsp =2. 57/91.6X100=2. 81 %
7.3.5 St BEOHIE
ICFEINERAEHRTAEDCRABITDOR e v F UL ELEBETRKDEN, BN b
EIXZFY VT ELTHEMLEA MR Y FULARBLYEGLORABPICEEND A b F U
LABEDODEETHDED, REBICEEThIA v FoLBRijlakdsd, ZOFHFLIEDL
REDOY L FY T bSMR, Wb, FRELVCEOERT v 7 3d 55, FrNELER
BErAWTELNEREREOIEL S ENOEEREIIEZRD T,
ICP-AES TEE LEFTWEERE (n=50) DA Py FULEEBLOCEEREITZN
ZFh 0.7Tmg/g JKRE L 0.023mg/g JKR Th » 7=,
=B (7.01g) WCMZ 7S X v U 7 BIZ 50mg 22 DT, ZHICH T HHEIMEEREN X
R D L
Uggsp=0. 023/ (50/7.01) X 100=0.32 %



UEDRHENPSZEM LT, ROLONDIEFERRNEOAENPSZATL D &

Ureso= A Ugmsp” +Ugnsp” +Uogsp’ =V0.161° +2.81° +032% =283 %

1.3.6 Ry 7 7o 0 FRARAUEEBIC LM E
HERBHIBEANY 7 V70 FRRUELEBZHVCWTHET S, SEIOFEMET 99 &
7 M THVEHERZE (o) Z3ZOEFRDIII T NTHD, T, Nv I T F0
ROFHBMEIZ2L AT P THYHEEZE (1) TZFOEFRDL6 IV FTHD
BECBTAEERE»E (uy,) 1T

Upe,=V9.92 +4.6% =10.92 Z 7 > K

o T, BWIE. Npoem99-21=78 7 U b DA BERHED X (uyersy) 1
Uyerrsp=10. 92/78 X 100=14. 0%
7.3.7 G EHEH °Sr EEEK

REOBFNEREZRDL7EHDICIE, HESNWEZRBOI Y U N E T OB OF D
RTHRLUTHNERELREHTIOLERD D, - T, BERFELZHVW T RAEERD
HESHEARELRTNE ROV, ZOBICAVWLR A EERFOMEMITHEO RN X
B ENDRBE,IORD LN, |

BEALZZBRIROIRARA D) I 1T 2.5% (k=2 L N 95%) L RREINTW5BH, #IZ,
BB E R Sy IREBB O AZERHEDN X (ujpsp) 1T

Uyorsp =2. 5/2=1. 25%

BEBRII SN OFR—NLVEXRy hEAWTE—D—IZHoBRT5, 2hd 7.3.2 LRI
F—NAEXy NORENIEZRDS, Thbb, METORRE0.015mL 75, EHERGE
DX 4% 0.015mL /¥ 6=0.0061 mL, ZEREOEOEEH OEAER7=0.0013nL, I L OB ER
EnS, BEBKODBIZHNDEERENE (u,) 1

u;,=/0.0061% +0.0013% +0.00322 =0. 0070 L

DEEBLLONTE, TOMEMBEERE X (ups) X
U 1rsp=0. 0070/5 X 100=0. 14 %
UEORENZEZEHR LT, RJEH Sr ZHBBOMSIZERERHEN S (u,zsp) TR
b Dk '

U, k0= Vthorsy” + sy’ = V1.25% +0.147 =1.26%

7.4 RTv74: FHLESODER
UEDBEERENSEZELDDLER2ODEIIRD, BAT vy TORENIORSLT, R
K, FHSEBLEERAHENEER LRBRICERAENIEZ R LE, R2OZEROMH
MBERENEND, RERNPMITHL L LTEMBEERAENIEHET S L,
2

WeRSD= Uy’ + Upsy’ Flhamsp” +Uogsp” = VO.2477 +2.817 +14.07 +1267 =14.34%
IRAENSITEEFHE. k=2 AW\ T,




E~-> T,

Ucrsp=14 X 2=28%
INEBHERBEICBRET S L
U=0.043X0.28=0.012 Bq/& #}

EBE

Csample=0.043i0.012 Bq/ﬁ*ﬂ'

®2 FEHISOFEER—ER

FEREANHE /> | FH o HE HE R B 2>
ERRs 8 \
7 ‘JE )Ej 1ﬁ é (U) é (URSD) (%) ;ky)jj
M HE O E 7.01g 0.0173g 0.247 e L Pt
¥ E
Y NA=AC &S 91.6% 2.57% 2. 81 ENFHBE
1E Bk & BUE 10.92 H 7
Nyo: ) 18k 14.0 4R
(60 43 7 0) 7 >k e
e 0.00812 i
3 HEE 0.649 cps/Bq 1.26 fRIEE
cps/Bq
HE o 0.00617
Csample 90;?%;ﬁ¥ 0.043 Bq/3Et Ba/ St 14.34 AHE

TR, BEHRD 90Sr OBEERSEBMBEDO AENLIZI SISV E LTER
L, MHBEL_IAREL ., BERAERITZAD2HEAICRIBERTILELRD S S,

BZARENESDERDI) bFEEORKEVWAT vy 72 RBTEDICR . R2ESLIZEFT
ZONRERTHD, ZOHTIE, HEEOELOXTILLIARAEN IR ETORI‘LSZ LD,
TR LEBERBO LD ICED TERFAEBRBE L XLV TIEAENS DT L A EMRE
BEOKFNFEBECLDIZENDND,

9. {tPOEEHICETIIL—HEYT4T

S EOEEMEZ. TOEMEEN TIERFOZEICKE RS b= U T 1 BHER
ENTVWAILERTILICE-THHHTES, b —HE Y T 1 (Traceability)ix. [ H
LAWBZENTEDZE CRIFEM)] EWVI2ERTH LM, THEMBRIFEEMEL, &
NS E2FT T, IR BORVWEHBEOHEFHZ? B L CTERZEIEREZEEICEHEST O
BAHZL] LEBESNTVWS, Thbb, EER FELIEEROES, LOBREOKE
TEHEH»AWEREFREELOORN YV E2F - TWVENLENWI I LE2HABICTLIEREZ W
D

THhESHALZEOSBFICEY AhiE, LESNEIZOVWTHEEMEZR TS X R
5.7 DO ALEOLBHTIE KNI RT LI AFEOELEL 2D DITE L (mol)
g Sl ML ThHhY, REEZHIPELES 2 ED08ICRbo TEEWHE D LB



BELTHELND, DPEO - REBEIMITREAEERNTREMAATOHBEERR A
& — (NMIJ) THEMITENDHN, TRICESOE ZREEDEIT., KEEHEICEL T
BHEBEABERT A Y b—=7HBanbRfffsh T3, ‘

RO IE - REBEEDETOENR D BEL ZESTIE TR, ZoXHEFEEZ L LT, H
SR BEZZRAONBECL VRO T REFEEDEEMTEITD., ST, DWFTORE
I HFIEERNTZ

SIEifL ()

RIZEYEOMHEL b - ‘
B L. BB 47 8 T ethod)
efinitive Metho
ERETDH, Tb y N N
b . — % — KRBT PE R LN B T BT
*ﬁ%@%g */k;f% (Primary Reference Material) GrEE®REE ¥ —)
WEENLT S| K Sk
M OELIC b L — v (Reference Method)
TNERBDODTHD, TWREHEYE . F)YBAERTA Y b—THE
(Secondary Reference Material) | (gy) {25 19y TR ST A B 9 K 2
8. EHEMEDOSHS L | owEmm e
EREXBBHIZITY DO F — &
TV TRR®
¥ B3 {EEEDFL—HEYTa

FHTRE D T O
MEEZRRELTWRWHEE, PARICOAMFENRLS TYH, PARICEBEION 1T - 7=
ELTH, MELESOHEREZ TOMEOEDHEICHEOMNITAZ LIZARAETHD., BK
ERIT. M FHECLEAINRDIN, B, FrF UV I Fuv R Kk&KkGET S, &
W2, I FEREREIN, SVDVEBORBOBATOMNTEL ISR BICLENS T,
VTV TIESCRBRENKREL LD DO EEDO RN SBEKRT 5,

TGN EL YT U T7ICEELRVWEE R A2ZUTR -2 F0EE2 DM LS.
REEORICRBT D, SVFAY L 7Y L 72 EM L, UTEBLESBAE. S
FridfE A LAFIEZRE L., ZOBRERCLIDIZETHBCRIETTMOLOBAN LT,
FRIZOWTHRET 5,

AEBOWEEF, BBRVOLDICHERTIAEMEOBERLKEBIT. RABicEMmT 2 H
CWOLREANAEETHLILDERET D, RT3 ZToRMORBICERT I LR T
BRI L 2RBOBELROAESRICH L TRENCEERILI L, 2. KRB0 T
AL, ARICERNT DD DEERLED 1 S2THDH, > T. F_AFHEHITL o »
DERVAHT, ABERDELEY, 707N L0, FRERRBRERLE-EAIC.
REOT7 NN NFAECEHESERAD I ENFETH S, /-, IF, BE, 4— k
JU—T7HEBE, ABPELIREOZIFTh, BERBIVCEEOREBREICHHZEBSL LD
ET D, TN, REBOBEBREROSOME2ELEE LEZ2TOHEYELRITE S
LOYERINBZERD B,



10. BV

S EOEFEEMEICOVWTIE, #lx., ZESFWEETAVWDIRE, SWERRVWI LEITT
BoNn3bDOTIEARWVW,GLP R ISO/MEC 17025 P ERFHEAWHEIEHZ LTI LB A A,
FRULEIZ, DATENE —A— AN, TOERBIKEBEEZ»TTHABKEL, ¥l EBHICH
WHhITDERBTEBZEZEITLT, IDTHEREINDIBOTHD, ZO0ZLiX, #FONE
ED T, 2CREETHD, B, LERHE~RVAL MV AT LAORTEEA
NMEWCEDBEIOERMLEZL) L, KOULTEEEEELAEELEVWLDOTH S,

25 IR
1) The OECD Principles of Good Laboratory Practice; Environment Monograph No.
45, (1992), OECD
2) ISO/IEC 17025: 1999 “General requirements for the competence of testing and
calibration laboratories” ; JIS Q 17025: 2000 IRABRFT R O EZB o IcBET

D —RERFIH]
3 ) EURACHEM Guide “The Fitness for Purpose of Analytical Methods. A laboratory

guide to method validation and related topics”

4 ) Guide to the Expression of Uncertainty in Measurement. ISO. Geneva,
Switzerland 1993. ISBN 92-67-10188-9); fhiEZ =&, T#HHICB T2 ENLS D
RBEOHA F) (1996). A AHBHS

5 ) “Quantifying Uncertainty in Analytical Measurement” 2rd Ed. (2000) .
Eurachem/CITAC

6) ERATH, SHFEE (DN ORENIELEZDOER) FIIhn -z V=%V 7,
47. (6). 413(2002)

7) AMRBEERAR: EEHE oW - FHOEEMERROZDIC—] (1998), {LFETLE
H 4t



B R 8 i T 1 GLE AR AT B B L E S

EEFOT NI =0 LOBELIHT

e v, VeRERME, ILARLEE S, hEpsRg
VHORESIIMER R, P RORE R R AR AT, CIEERRT, R T R

1 IC®IZ

Hxld, b MEBRER DL TESIEZ BEND, Z OB 21TV, (S8 - BUE - FERkEEE: -
L RFRE T2 EIEN TR S EHT (INAA) R2@EA L TE72Y, Lo, INAA
EOBRINIIRR T REMEREFT IR LD D, TO—PUITNAI= Y LBET D, BFHO
AERBHIIE Y T D BT ppm FIE L TR Y, 20U U bIidp iR OB P12 &
% (no) FISICE D PALBAER S, TAI=UAOGHOBEE D, ZABICOWTE, KEDL
2) %o Speziali 52 ORRFMINH D03, EFEREA~OISHLREFFIZ RO B2, F72, BHERE
D—RREIR M TH IR Y =F Lo — ML, @F, 7=/ —FR - VR - A F T ROBERES
ERIDEMENTEY, ZOFRMIFOY U eihEL 72D, SbiZ, VY~ MNOBEEHLETLZDO
TrFTay ElE LTRRIEY Y a U B EELOET ppm TMEN2BE5bHD . 2O A RIZKD
(np) FIGH Vv ERBERDIHERIG & 725, ARE T, I oORMERIZOWTERMICKRET LT
DTEDREREZIBAD,

2 B _

RYVZFLUFORMY E L TCORMDOBTHIt LR ) =mF Lo v— FofEfiL, £1 0%
IORLZIED Th D, b MEBIIRE, O, A, R, TR, IR ORE, MR, SRR LR
E LY, £, HEROZUMEEEZRFT A1 OICHWEERE IR 3 ORBRIORLZ 11 ETH
3, TnHDE Mk - EEMEORAKE L TIEIRMIOBDODIRNE 1 OODOKR Y =F L 8%
A, e OREHZ DWW TERP L DEFEDHEBIT o7, HEFREHT, KRS THAT A I =T A
B (BIHLFEE - 1000 ppm) ZIEAKIZ 30mlE T L, FHEOR Y =F L AR THEA L=, BEHT,
AGREICEVFEEZRT T Y o LR D DA B L2 ZE L, FERFE
FIFERATOBEFL Pn-1 T 40 #To72, RED y A7 bu A MY —F, BlEDO 2Al DR
LN EZE L, BRET LR G 100 BOREN i & )k L7z,

3 MRBIUVEZL

Pn- LIZRIT 2EPEFIC L 2 Y VB XU A FBh b OIHEREL, £4 1.0X10°, 3.1X10° TH
Y, BT OPERBOEIL 3%LUNTH -7, FEORBEAMEH O HH ORRITR 112
RUTz, ZOBEIRT VI =0 AOFEETIIRLS, PAlOE—2 2T A=y AfREBELT L
I=VLABERLIELOTHS, EoT, WERBBEOMR CHECHE bnEE, ROER
WS LTCIDTAI =T LAOJBPIMEIND Z L2725, Fx ol T, OFHAWTER 50mg DR
EL & BRE L7254, AREE AR 1 BOEREN 55mg, $72b5 055ug DT /LI =0 MY T 5 ZAl
DE—7 ZMELTHEST D L2 D, THUTABOT VI =7 ARE 11 pgg (SIS 2 2 &ic



725, BEOEFRBFPOTNI = LABEELEZEZD EHARNPOOT LI =y AIRERELGTH
D, RBHZ L > TIIEBE%ICRDERE L H D, BAl OIS, AIEROROZHITERAITRL,
ROV IRNROFEH, FXENLIITIMENLETH D, ZOHEL—IBRY =FL v
FDY EFEFTARBLAIVIAKDOT NI =7 AOWTIUIERT 2 OIHRERHAT, X628
MR A NEL 7508, KERCHER LR8N LOREIL25%UT CER T 28 TH -7,

BFEEEYEFOT IV I = LADFEEEZR 2 IR UL, YA BOEERITY B U THRE
T3 L REWVD, EMFIEEMET O A BOFERIIET ppm &SV TeDIZEALERTE D
BANE, EROMELR LOMIL, BIEPD PAl OFEMHERBIOY U1 b0HFSOMIENTEN
TWRWEDOT, fEMIZXT2 ) v oFsE . (ER L —#EHE  MEfEZERORLE, U
DEIZDNWT, RIMEDOR SN TWDOIMEIZZDEL, RSN TWRWPEIZOWTIE PIXE 5TV
YOfEERDT, fEE{ToT7, T/ I=U LOFRIHED R INW=WEITD20 0, RIEHE & O—E
IXIEFICEBY, FRZ, Dogfish OBEIE, UV OFEERERWZDRERTERLRLZ L, 727
NI = ADFEEL/NIWI EEZET UL, BORIENR 2 Z TV 5 &Il ©& 5, Whey Powder
TIEHBEMH L DOBEVIIRINEZD, ZOBEMED IZOWTEEMICRETT 2 &, Whey Powder 1220 T
I NAA RIZ L AR ERASNTEY, ZOSZMIIAERTOMER LOME (571£29) & X
—HLTEY, BEHEOBERICIZ OBEDOEEN 2 IN T Rho = Bbnd, B[O
fi 27~ L 7= Mussel Tissue CIXFBRA 2 < BT E RV, THUHDOFRERND, AIEZBTHMEZY &
DEVMFHEETHOT A =y ABBEWFEEORE Cho THbMATERYRFIETH DL LEZD,
VU DOFEEEMIET DICH> IR OEHKLR Y LV OBREEZRDLZ ENROOLND, Faid,
BRIFEE UCBRER PIXE EE2FEH LTV AR, SH%ITPHETHRIICE D (ny) KIGERBERET
HDIP DIRIEY v FL—aAETO B BRAIBIZES Y VOERS PIXERIZHA LIZWEEZT
W5,

b hERE (8 ) ~DOAEOEARREEYE 3R T, FRC, PIXE B X 25M8H 0 v ol
EOYEHER L OFEHED ) OMIEDEHFEERL /R Lz, L, iz SRR ICSWTET v
SoULDEFEED 10 ppm BEL/NEL, VUOFESFIRESEEL, 21 THLY VOBFEENK
VPRI Z BV TIFS RN 100 % T FEREFNEB LTV D, RIRITIE, NAAKBILEST
VI = ADICHMED &R LT, B EDRE RN Z S DRENSR SN2 b D0 E 5 DNIFRHATH 528,
e L CTA B & 2L HREDHERVALDICEWVEEZ R LTV D,

INLORRERETDE, TAI=ULORBRELRSINES L TEASH TEZINAAKETHED
NEGERDORER, BT A I =0 AOFEEDERWVAFREORERICK LTI, RELAKELEX
LD,

SCHR
1) Katoh Y, Sato T and Yamamoto, Biol Trace Element 90, 57-70, 2002.

2) KARE, AHERR, i, Radioisotopes 33, 10-16, 1984,

3) Speziali M, Casa MD, Orvini E, Biol Trace Element 17, 271-284, 1988.
4) Zeiller E, Strachnov V, Dekner R, IEA/AL/034, 1990.

5) Nishiyama K, Miki T, et al., Co-operative Research (A) 5730014, 1985.



1 FERN)FLRPOTLI =y LHYE (ug/g)

RYxzFLori—F AlEE Ry=FLoo—*h Al JBE
OFRKFEHAPNE 100 @AHRY) =FL R 0.33

OEKIEENME (H) 45.8 DAHRY =FL 82 555
Q@R KfEEMNE (1B) 183 @AHARY =FL W3 639
@ A AIFafHE N LR 019 QA#HRYIZFL R4 404
OB ARPHERTIRE 116 OB #ARY =F L ¥ 0.23

X2 BEFEMEDOT VI =0 LMFEE (ng/g, i)

REMEA. AlRE (F5%) P Al

- Animal Bone 7.57£3.91 (1350) 102000”
Bovine Liver 227%0.8 (48.8) 11100° (11000%)
Bowen’s Kale 39.5+2.5(11.3) 48807 39.99
Dogfish 102+ 1.1 (93.4) 9490 10.9”
Lobster(TORT-1) 40.7+6.8 (14.7) 8790
Lobster(TORT-2) 414+838(21.6) 6100 (10200%)
Mussel Tissue 9.09+1.88 (66.8) 6070 (6740%) 4.8
Orchard Leaves 408+9(5.2) 2100”
Pig Kidney 7.98+1.82 (143) 11400 (11800%)
Pine Needle 587+13 1070 5879
Whey Powder 40.9%2.9 (39.6) 162107 539

a) (RAEE, b) 2EMH, o) PIXEEIZ X 5MH, d BHARMOT B ¥ - X 5MH

#£3 KM MUBREOT LI =0 MFEE (ugs EH)
Ws  MEZL  WEE H#EE D (mgp) CRRIE

Brain 21716 115+1.1 88.7 102001700 291154
Heart 189+19 128+15 477 6110880 2541283
Kidney 15.7£3.1 9.1%x3.1 725 6600100 18.0+13.3
Liver 159+20 104=%=17 52.9 5400450 32.8£304
Lung 55.8+£403 50.1+41.1 11.4 57001100 186+239
Muscle 9042 59%3.1 525 3120+1410

Pancreas  15.5+35.7 8§5+38 82.3 696012330 31.1+£322
Spleen 16.6+22 75*15 121.3 912011840 215+21.7




Aluminum Analysis in Living Matter by Neutron Activation Analysis

Katoh Y., Sato T.?, Yamamoto Y.> and Nakano Y.¥
1) Tokyo Metropolitan University of Health Sciences
2) Tokyo Metropolitan Institute Neuroscience
3) Shiga University of Medical Science
4) Research Reactor Institute, Kyoto University

The determination of Al by INAA in living matter contains some problems; 1) the enclosing bag by made
polyethylene include phosphorus and silicon as an additions. 2) The living matter includes the abundant of
phosphorus and silicon in matter. These elements interfere the Al determination by P(n,a) and *Si(n,P)
reactions: the interference factors from each elements were 1 10® and 3 X 107, respectively. The enclosing bags
used in conventional experiments include the impurities equivalent to Al value from 0.2 to 116 pg/g. The
corrections for biological standard materials were very excellent within the factor 10® of the contribution rate
from interference elements. In the case of practical human tissues, though the contributions from silicon were
negligible, the interference from phosphorus was over 50 % except for lung. The correction for interference

reaction for Al determination in living matter is indispensable.

(FEFIFFR M E & D IEH1)



RR—AK—TE LB EPRTOT FE OBRBIEE L @R Y R 7 7

YEPVRFA
KFETEKRFE

1. IUBIZ

TEEERE, MIMESNIZERME ORI LBICRAE - REESNDT-DERMELZRD, BIEY
ST ARFICEMICE > THEL XITT, HERORE - RENIREREBICITO2BENITHLH D
78, BB L AHEENBEL LIS, HRLZTEAE BT D030 - 550 - BRBD
5,

REFIIERND BB TRBEICETIT— Y 2ERL &, ZOMKR, HRITHERLO—
BTHHTHIC BN Ty I AL T +—AT Y ML BERARO LN ELBE LT, 7o FELICE
B LBFFEZIT> C& e, 7 U FEVEBHEEENEC, 1993 FICRIEI N ABEKEELE - KER
BRI (B EHEB L L T0002mg/L &9 B LWVMENRE SHLz, £0O%, 199942 A
—BEFREHE IXHIBR X748, 2004 45 3 AIZIEHEERE L2 e SVEEHE 0.02mg/L 235%7E S 7

AWTIE, BT UFE RS TIHR 25581, 1995 £~2000 FIZRKK—K—TE~1EMRT
DT v FECFEEER LR, RO OCICHES RV CELERORERE ) R 7 3¥fh 2 3 L
T fERIZOWTEET 5,

2. BB THEIREFOT F REDHHT & FFHil
2-1 FEHMOBE

FHE T ST R B BACK BT IO (LB T 5 THEE (BR) 0RO TH D, TEXIHESRT v
FEUDDEZBET U FE L OREROL T TWER, 1981 F£2 H £ TIXHER TENRMTT
VFEVORIB LT o TV, AREIRE~DOHEIT 1967 FHEH LB LIED, HERDE
W TORKORIE, MIEHOKE, ERICKERENZET DL 5 RoTc, HERFEKENES
N—T1E, 1970 4EAs 5 1980 FERUICHNT T 2 OFEICEY $i%, EOREORE, ERBLUTSE
MEBOHERE, 725 OERNEREIC OV THMATE L £l L=,

222 REOREEB X Ot ik

1995 E~1998 A 20T T, MEHIRIZI W TLE, K, 1B, KK (REHR), EFRE 2R
WL, REFO7 o FEUVBEL2TERE L, 8ETHEBS X UOREHEIM A ORI 2K 1 1ZRT, 4
AR E LT, B THIGIV#AICEET Z2ERBIUOMAL Yy FTHOREE NS, £,
N, REREL T EEWE, £33, B, KK, N, BBOSREHIERRE 60°CDOEBIRNT
43 BEREREIR S BT DB A ) Tk THIA e L7z EHC WO T, Ptk HEHESriEc X b 7o
ETUREATEE L, PHFBERESIIE, EERFER 7P ERTE@WXEE (pn-2, PHEFEE
3.5X 10" [em’s™]) IZBWTITo 72, BREEFMIL 3600 70T, HHEERIXPHFEMEREIZ OV TIE 7~9
A, EHEMERICOVTIZ20~30 B & L7z, FHANZIX 4096 F v » R E S Praeft & Ge FE (K
B2 (EG&G #t8!, ORTEC Hp-Ge Ge COAXIAL DETECTER) # v 7=, EHRIRRRIX, " EFEmEL
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J (fgh) Om 100m 200m
[ ! J

RESH

e G'N ‘ - ,V
e | B E¥ | e
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Study on Dynamic Behavior of Antimony
in Air - Water - Soil — Plant Systems and Its Health Risks

Masato Horiuchi
Daido Institute of Technology

ABSTRACT The objectives of this study is to determine the level of environmental contamination by
antimony around a smelter at the present time through a field survey, to discuss about dynamic behaviors of
antimony in soil-plant system, and to evaluate the potential health risks of residents near the smelter which
might be induced by antimony intake based on the ficld observations and reported data with metabolic
model.
The results obtained in this study can be summarized as follows ;
(1) Antimony concentrations in farm soils around the smelter were still considerably higher than the natural
abundance. .
(2) Antimony concentrations in products were much lower than that in farm soil. Antimony fallout may
contribute the high concentration observed in leaf.
(3) Except for children, antimony concentrations in urine of residents around the smelter are larger than the
references.
(4) Antimony concentrations in a human body of the resident were estimated two to ten times larger than the
reference Japanese
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RizztBbns. LEHFRObE, BEORRD (X, 200m) EMEEROENBEHEICREL -
BB o a s RESH - BT, EENORNZMEBRHHKOBHERELZ.
s & AT

AR TRELZEAEENL, BRBREENHMBICOMT 2HEAREEAE (60-75Ma) &l BRI T
BT 2 LIkt E (72Ma) TH 2. BEAREEAEICE, MEREHICBWTEEWICIZIZHAES
FMOBE~E T A—MVCRIFNENREEL, ENECH S THRICEANRBRICEBL TV,
—k, TEEEEOR—) a7 8 7)) (500m R PICHENENREEL, EXH 200m
ETENERALCRBEOEREENERING. AT, BENCBLE T O M2ED
20~30cm @OT Oy ZRRIERRL, ENEEHICETICESIE mm~1lcm OMBTUKLE. &R
BLOERDTTRIT XRF LD, MERSTTRIT XRF & INAA LD, REE, UL ICP-MS I2&biE
Bl MRMEOBETLT O MNIDOWTIE, TROFTOENC, AEEFEERL, EPMA &
SEM-EDS Z T, M/NESICBIZ TRy BT BB 2T .

BREIEBR

BRFEODHFERN S, WEORLRS (M%E, 200m) FEEEICERLUZEBLET 7O MEUT
DREMRASND.

WEROBLTIE, ZLOERHS TR, BEHFOBRICELST, /85  BLETRREOTES
FEZRL, TROBHCEEIRO SNV, UL, —HMOTRIIEB I RN HERT.
WA S LU T, L TR WBRE 2R T LRI, RS TR T Fe,0s, total-Fe,O5, MNO
(K1), M&ETLETIL Pb, Rb, Ba, As, Cs TH5 (K3). ZFuTxl, BHTBHLTEENMEL
JLRIL, FeO, CaO TH 5. &<IiT Fe OEETIDODNTAD L, BIERFRD FeO S BIXHEE R
EITHRTH 30%E<, Fe,O0, RED 2 FREDEFAEERT. LML, Z0 Fe,0, 0#MIE FeO
OB{EDATIIFHBETER L. ZDZ &, total-Fe,O; S ENBILHICBWTRE LD D 15%RE
HWIZENLREINS. ThbE, Fe(DDEBEMRINDHETE &EBHIT, FHREITHMEHS Fe MR IN
TEEZEND. Ko, MnO BEINEIEFETRENSE S, MM OMNECEEEZLNS.

—7, WF 200m TH, ZSOERSTRIZ, BE - BEFTHEEOSEFREERL, TROBEH
PREERO RN, UL, Fe,0u1%, FEFRREAEND SR LU T, BLH TRWBE %R, FeO,
CaO, MgO 1%, B(tHTEVWBEERT (K2). MELFEKIC Fe,0, BEIL, BEEICHNBLETE



<, FeO IMEWBEZTT. LAL, total-Fe,Oz BE, FINENSREETEE-ETHD, MnO

LENENSBRERTREN—ETH 5.
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X 2. ZlH B a5 DRI B T-Fe,03, Fe,0s,
FeO, MnO, Ca0 OBE7T a7 7 A/ (H#ITF

LED#RMNS, BBy 02 MERIC
BB R R S TR O K ERENZ, Fe,
Mn ORMRMAMEEZS5NS. £z, HE
TLREDOEENL, Fe, Mn OURMIRATID - BE
CEEBINZZENbho . TOTRMIR
fHMMNEZBZNENE, # KO pH & Eh @
Blhicko TECHRER EBbONDS. &I,
HWRAKODELHFMADBREZICHED pH O LF
BFET Fe, Mn OILBAAET, EEHICETK
Rz fmhnkERneEEZ NS, Fe, Mn @
00 - BEOFMEES Fe, Mn 025D
WTIERNNENCOODITHE I N TN S.

— e, BALER OBEERIZT A
AMABRNHEIN, BRI HEITELT
% (Middelburg et al., 1988; Mongelli,
1993). —F, BErX 702 MEREINS
BEAE, FERBEEBECOTERLTL
Bz, TORETEFCHOHORLEED



HEEATNDEEALNS. LENST, BEETIOY MERICHED 205 0BRRIE, EiBEE
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Allende R SR OA Y OB ITRHLR & T OFEIR

A BRPREZERIMIRBRIER 2GR R0 A B HARET
Brwic

WA TS N2 HEREEAEY (Ca-Alrich Inclusion=CAD) 3. spinel ® melilite % Ca % Al iZ
BUBBRSEMLEY OEGHKRTH S[1]. CAL 3. MERAETRCEDHETCEARERL. EHAKBREENT
BB ALDBREINIZEZEZLSNTNS[1], £/2£< @ CALIZ. ~ﬂ§é@7;k&%¥é%gab;’cﬁmé [E] LA HEL AR
TROERMAREZRT, CORMERREITIE, BERBCEEL TWZEFEABHEEEEOBERICLS D
D[2], BEUKEEGRERD b ORBINFELET S, > T, CAl \ZKBRWBRLAGT O/FEH - FALAKE R E
REFELTNDEEZLNTWS, —H T, RHETH W Allende BBEICE £ 5 CALIZ. nepheline %@ Na
H5W0E Fe KEDEMZHELZRBREASTIVN]. ZNSREBEBEEY THD ., CAI BB IS ELYHIMRRAT X
ERINTBHHICEDBREINZEEZLLNS, KIRTOREEAOBRICERBEITROBANEL, CAI OWE
TR E L TS RTREENH 5, .

FHFEDOBRMNRENIL, CAI TEENSTHAS5. KBERERUMOFERBTROKETSH S, BELHET
IZZORTEMEE LT, BENEGDO—DTHS Allende [BA (CV3) IZFENS CAI % 120 ABHIH L TH
BUUHEARERD, Hax O CAl ORI OLX « BEIUZREBBERAOESWEHRTET H2E T, KERBEL
RIORMAEREREL TNWS EBEZBLSHBOEEZITo .

4 F ik

Allende A @ CAI 90 ##t. chondrule 28 i3 L X matrix 2 #EHIX U THEFHEMES 4T (INAA)
EfTol., BREHE. BEXSTRECEHL TWARAEYNLEBMEF Y O EOE Yy hEAVENTR
EwvFk ko THEEL, SHBA—RBCH U TRMEMTEITSEEEZRL. S CAL O Z<—E
5 (100~200png) DAHEFER LU, ARHISMEARE-RON 7V ZRBICEH U, HAETHFER JRR-3
BT 30 B oPSETRAZT o2, ¥ 5 HHOBAEK, AHBKR%E R 225 —TrRAEE 2~3 EfTH
7o XVEMRBREEZHEL. KES2OrBRE—VOBITIZBERICEKSFIHE (OAN)WE) Tr-o k. HER
BHcid, JB-la (Na, K, Ca, Sc, Cr, Fe, Co, Ni, Zn, As, Sb, Cs, REE, Hf, Ta, W, Th) 33X 0\#% (REE, Ru,
Re, Os, Ir, Au) ZHWiz,

MR -ER

S LT CALIE. BERMTRTH AT IETHE (REE) N — &> T3/ —THELE,

(1) GrouplI (29 #EH

Group I @ CAI . KBNS RDH] (flat) 72 REE Ny — 2 TH#DOWTHNS (fig. 1). REE BEX
CILAYRSA D 10-50 ERETH S, ASBETREOHHERM TROFARICREL TS, Fe, Na H0H
HEMETERBENBEVRENE ., RNBEERA X EBE CROMMBDBRWEEZ NS, ZDTI)V—
713 Martin and Mason [4]\2 &%, group L I, V LU VI IKHY T 5,



(2) GroupII (36 %} _

Group Il @ CAIW. F+EmHD> 5HEEHERMETRTSS Gd, Tb, Dy, Ho, Er, Lu & BN O
W Eu, Yb iZZLWEWSHEEEICKE LA/ LETRMNERT (fig. 2). ZOXIILESFNEL. BRK
BBAELER AT A0 5 D BIEMREIC K> TOAEULHES 5], ZOMETIIREY AT X0 5L NMTED R
DENDHB7Y. group I & group II LIZRIZDHYHEABREO N THRINLFINRREINS, £, £<
OFEEHI, BV Na BEZRTTZOHMBKNBWEBEAZZTTVWS EEZENS, 20 J)L—71d Martin and
Mason [4]ic k5. group II IZHHMT %,

(3)  Zoft 25K

INod CAL, flat 7208 CT a2 RS h@ 1-10 {FRE &KRER REE R THREO T 515, FH8Y
7% Fe, Na JREEd group I @ 10 f52E. CalBEIX 1/10BETH D, € ORI chondrule EFEBIL TV 3,
AR OEEFEMTRALT. RBEOFEBRGREZEN A LOM TRV REEER EZ I ERIDNZ &
EZoN5%, #to T, BEEORMAERD KON THSABEENE W,

Group I @ 1 &%t (Fig. 1) LW group II @ 5 ik (Fig. 2) 1. AD Ce B¥EERT, Ceid. BLH
REGETTIRAMERDEREORB VBRI ERRT 220, A0 Ce REIL BANRRETITRTLEF -
BHRSUNIC Ko TR E NG5, FHRABREZZI -BRNICETHREFICHD, 1ZEAED CALIZ Ce BE
EREIBV, o T, INSORBIIFBRABREZCBIZRINERBRENRECEEERBRLTNWS &5
ZbN%,

[1] Grossman L. (1980) Ann. Rev. Earth Planet. Sci. 8, 559-608.

[2] Wasserburg G. J., Lee T. and Papanastassiou D. A. (1977) Geophys. Res. Lett. 4, 299-302.
[3] McCulloch M. T. and Wasserburg G. J. (1987) Astrophys. J. 220, 1.15-L19.

[4] Martin P. M. and Mason B. (1974) Nature 249, 333-334.

[5]) Boynton W. V. (1975) Geochim. Cosmochim. Acta 39, 569-584.
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BiEtE RIEREE & Z OEIRNINC BT B b EO%E) L RESICET A2
AR T RRMEEER I &

[ B8] TEOREMBESCHE 2 2 EYEHFSICETIMEICAODND L 51, BEFTORH
E.FETREOGEERLRLWVCZOHEBIZTIELAEEV EZRETEY, RARRIZ
BENDERBENSTEEL LTRY EFonsZ b2 LRV, EEE, ERKOPIZIE
HBMEWEBETELREZELLORDHD L HLEETHS. —F, eRITAKUEEERDE
D—2THY, KIUHBIZB W TIREPICZIK BRICEFEEL Y 2R L vwr b, TR
JRIR(A, Figure 1)i3, BB RERARKUOREIZIET S pH 1 ~ 2 O KLV R
DRT, HHBHEOZWERTH 5. HREFURKANIEEITANOATREAK & RIZE
BBIN~RAT B0, BIOKTBETHD. BERIIKEZEEL, TRTHATES
T B, RKIRFIKA OBREBIRER A X B PRFENBITIX 1964 FIZBLE S,
BAERETASRENEBEL Q5. PROERET S RECBREOAKITMASY & (ENE
D) ITHREINTWA, AT AFEN oM, KIUIL, BRIBTRIAA TN S B,
FRFENOFNNC S HFITHIND, N2, N3)BFRE I N TW5DH. REFENNZT, HHRER
RA)TOBRTFERBEL, BE 10 ppm BE & HBHBWN EEZHLMMI L. KR T
1%, FREFRAQPRNADBINTEENEDO I SIZBEN L THE00, FFCHREEN
EEOEEFILEOIIREELLELTORETAIEEENE L.
[ =B8R JRE L B)IAKRONBERR % Figure 1 1Z5% L72. 2004 4B 2 A F1 A (N1~N3)
PSR DO HE TERARZTT R - 2. JRR(A, B, C, D)L O HLE(1~11) TIXEMR AMOET
RNV F w7 8 No.2) & BV ABH%EER L7z, —# O TIX, FRKBRCARORALS 3
BEOALVT IV T ANIEET KR T v JRBREEAT—XAT AT /VEL 0.10 pm, 0.45
um, 1.0 um)ZFAWVWTABL, AWK EBEM(T7 4 VE D L ﬁot%@%%h%mﬁﬁb
72. 2003 SEEICHFIMAE s : T e 3
% OWENL & 4 OF)IZE
ELFEBRERIILE. 4
IR (A~D) 72 b QN H Fo Al
FNARGHZ DWW T, EF
KEZEBELEHRAE CRE
WERAK - RELTH 88
HRIFFIZT L, ERBE %
@ﬁ%%m%%&t.gm %khﬁh"f SR,
Uikt b NGRS "q, g§“MW7ﬁ}Mﬁw
WZEENAH v BBEE TP P Figure ! AR SRTBOGR
%Wg—f,{b/\*}?{f J: D (ﬁ[ b " . AFRUESR B E2BBAR CEERAIS/ D FEHREBR,
L.

VBB R 20818 IRTH, 3 BNKRTBR,

{AUBNIREEE 5B)IS A, 6. EKY LREK, 7. BNIRBABLK,

8 RN, 9 §IRINBE IR, 10 BACREHB(KARN LR,

T / 1M KRMFERHER N BNERPHIBPHAR,

w~ N2ZBRNEBEPHISPHR N KRNFEPHIHPHR,
*10,C, DI DS (ARNIL )




[HREBL] TREFRRAICEEND EHR, &, T M) v L2OEERKR% Figure 2 |Z7R
L7z, D7 DREEGMIFERB)DOFRRZ R L. /MRS R21E, TTREFRAKA)NDE
BGHRRAKBIWIHEZ G X TCWDH I EER L. ERICEBRBTHLE, FRIEFERA)
P ORI 1980 FAEIT LY 1990 FREE T EAEFIT, 2000 FHHAICIE 1970 4
RRICHE LA 7 ~ 8 5 & 2o 7=, BHEGMIRRB)D & FRIREIX 1970 FR0> 5 1980 1L
P E THAAERIIZ 72 b ON 1980 FREKE LV BUITMZEE L TR Y, /NNEL2]O#ME X
FriaEnfGoniz. 2o RoOM, Kb TUIED. HREJRRA) & EEAT
N OMPRIR DGR L2 #R, BINKETBRRG)D & RREIZBRAERN 2ppm THY, TOR
FEERNII T RIEIRRA) E—FH L TWD., TREFRANEHBT I e £, BHE
(9,270 L/ min [3]) &, #=EE(10.9 ppm, 2004 )LV, 53.1t/year THD. ZIUIHR LT, B
BESLIRR(B)IL 0.16 t / year, HEIFIRIL 3 5 R(C) L 8 BRM)ZAF LT 0.04t/year TH
5. ZOE I HRIETRRA)DENARIZB T 2ERO ZHBIETH Y, LOJRROE
R EITZITEATE 5. HR - BFFIRRO & R EITAFHT3.69t/ year TH 5 [4]
TELEgTAE, FRERRO BHBBIIMD TRENVE VRS, BIIREHEHG)
ZEETAERREILI47t/ year TH Y, ZHIIFREFRADSHBEENDZ L FEDOK T
HTHAH. EEOED 3ENL, veENIEREYWE
ThHIZ L&, SOIZHEBEEMERBIIALND T b
U AhAF 2 OMEIEIZ LT vE L gGommE
BBNZINT END, TTREETRIR K (A)D B EE AR
RB)~Mho THTEBET /IS, R8N L
BAWE LI L HEIND. B)IIPFaENDAET
%o pH, B&, &, WU ARE% Figure 3 (2R
L7z. Figure3 £ D FFF(CaCO)BAEZ D T~
17 <IZPEVRIKIZFF I X, &BA A2 tER L
FHINOBREINTWARTFRALDN. Fice$E
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2B TEREEEUEE D 0.01 ppm RGICRB L% A FRERR B HRAMEHER
MR LT-. LIS » THRIEERA) RO b Fix 5 S SRANSOBR [l TR
ARZ L(6) &Y FHRA~TEGEL TV, TR = el
iz, A S0t UEHHE SN D E RS, RTRAS A i ——
ETIEIL- ERHSNTWS 2 & 2 F0kT 5. I, 2o0r [ S
spAn % I A SR 72 D N ITRILEE S 2 5 1 ~ E T
9 %DERNBERIN TS, LY, i w o of ro
TR O b RIRE OB > TV, " 0604
SRS B HERE O BB\ N R PR 5 B SEN L a ]
SIS TH D, [PIFHE, 2003, ZFERL, [2JNR i sjﬁﬁ v

LTIEA, 1998, IRRFFFE 50, 34-42, [31FEARIE—IEAY, 2003, Figure 3 agmq;m&m&w
% 4 EERARALOETRSBISEE, 167174, [4 e s A o

ERBIED, 2002, FER)IRIBRMZAZMFERTRE 33, 49-70.



THTA NERRIZHED 728 ) A ReROM BRI 5 ST
FERFHTEENTRMEERR BRI

[BE] TxDZNETOMIEIZL Y, ERELEY (XA13(SO4)2(0H)6 : X=K Na 0.5Ca) |25
WCEEND T F /A Rk CLT. Ln) (3HEXENZEE Lo (BT Z L6 R> T D, &K
DTl KRR & Ln 2800 U7RBRERIR & 0 &S =7 V71 b O Lo MR % HE
THZEITEY . RRFEARIZ R ONAH RS Ln féﬁﬁk%iﬁﬁ‘éﬁlﬂ%ﬁﬁ L7,

[525r] OIS IREE ORI LHR L SR L : : ‘5
7= FERIPE O DO EER /K O Lo K% %
KDTe, OWFET VI =T LED Y 7 LB
TR DLBEHLANIH Y T LAEE R
U LBEE 111 TRE LEb O & ORAKARK
FHRBEIR E L, Z3UZ Ln 2 & T oK (A,
B ; Table 1 Z88) ZHIMLEZRNLT VA B Eu 63 10.1 85.6 304 1804 1145

Gd 64 148 77.4 31.2 1902 1829

BIKEGRE LT (202~207°C, 77~78 kg / cm® Tb 65 203 783 304 1958 561

Dy 66 6.30 81.7 146 2187 1439

() £721%195~200°C, 12~14kg/cm® (& Ho 67 7.02 104 150 2479 1533

Er 68 5.85 121 188 2897 1583

), @D &Rk HFEETRZ AV N CRUGHHR Tm 69 367 192 235 2944 1351
BIL SR OIMBER (150C, KEIE) I Lo 7 1os e i s e
EDTAFA FOEHEIT o, AL, AL i ma o
T-WPERIRIE C TR TH D, @Ln ZEZThiERK (C, D, E) ZHMNL7=Q & RkROHFRIAR %
] - RKUE T CE L, ritfEma Bz, O~@OTELNI-GEI TGS, T, Bk X #E
W CTERDORIEEIT -T2t (LB E RO, £-O~@IZBWT Lo 0TI TP+
BEHESATEE I, B AR IR0 B Feam - C R R O 21 T 72,

[ER & B8] ORAIEL IS D Ln OTF/EEZ B ARk Lo B8 CRIBYME L 7= Ln /%
H— A%, WEREY DA TR DO/RE— R U, OO EZR-E Z A, Na, K, Sr,
Ba |3 Ln S IEOHBERH -T2, ZOZEXVE Ln 1ZT7 VA VEREOT VA Y HESRORE
WX T A FHRICERRANZED A E N D EAVRIE I N, QARRERIZEITS Ln NF—

BRI O Ln OIFFEEE HBEARP OFER CHRELT 5 = & T/~ Figure 1 [ZKEERKIC
IVHBONFERT VA RO Ln " — 2%, EORIZBWWTHAE IR Y 2 Ln NF— &7
ST, AWRIRDOFR L BIWKRDZE TITE L IZBWTETF 2 — RN 8 r o, X612 Y 7L
AR BV NZ R CI3EE Ln LB Ln OZEWVNIWVDIZRT LT, F MY 7 ABEEE V=% CiddE Lo
Z 50 B ATMEAD R HALZ, ZHUL, Na DA AL 4808 Ln DA A LR LIV =i
Na DO—ENE Ln IZEEMZ ONEOTHD B bI5, F-HZEEEIF U ChIuTat

REOEVNIED ST Ln RE—IRICTh oz, 2z L kv, KBERRIZKIT BTV
4 MERR CIHESROEEIL Ln R —NCHER RIZXT, TA0 VE&ROFEROYIN LT Ln %
G T TRIRIROFED Ln /X% — L 2B L TVD E B X BT, @Figure 2 [IZNENEFTIZ L V155
NETNVFA RO LnRNEZ—2 % d, ZZTHLn AF—AITA TV REDEIRSTD, RF—
AIDEERNAR ST —ETH Y L i ISR N TT VA MIZ L W <A E
TV, L LB IAEND Ln OWEREIZIT ERERH Y . K ZTEIFIZIE La 130N L= E &
D1 EITHY, THUIKBARIZEIT D K REFREThH o, ZOZ &iE Ln X7 v A M




FREF NI Z B D O THh A —EEMV IAEN., FO®IE Ln ZEERNTATA FOBDBERRS
A, ENH T EETRRL TS, @REMEERIZBOTELNATHPIZIE XRD 12X ViR~
258 ) A FIESEEIRER S, HREHRD pH MENRIZBNTUIDEOT VA FHidsd
B, D EIFETNTFA FNOARRGBRRIZRWT T V¥ J A FIEEEE OA R RIRRE TR A
CTWBZ &, £FOARIT pH ITEKFE L T0D 2 & &7R LT\ 5, Figure 3 [ZEIRBEFRRIZIS
WCEBLNET U F ) A RREEEED Ln % — %2071, K R, BERICBOTIKEERK & [F
FRICHIN U 7= RRBRERIR OOFREDS Ln /X5 — AR RIF L TWNB Z L0300 5%, S HIZLn N F—
N3 Dy~Er il Y ZEIANE e L 720, BE7 V¥ /A RIEROLGEEIGMES R>Tnbs e b
oty ZIUIERT LV F ) A BB ET ¥ ) A FHBEEE & OEDEWNZL S bDTE
EEZBND, FEED Ln /3% — U OHENTRIR, KEERREONIBUETRIZBWTH ALl &
kY, TAFA MIRBNRD T % ) A REODHBRBIIIARERNILT ¥ ) A FEEEED
HARENBEE L TWA EEZ BLD, ' ; 1o’
[i5m] 7 A MERBRZERIT D Ln ORFNZRWTT
NAVERE - TNAAY) THRER & A T EROFEIZLY
BEEN, TV A PRI Ln BBV AEIL TN,
¥72. TATA FOARERIZIBNTT v F ) A FiisE
WHABEETAZ LIZX D . T A MIAKEE Lo IZE A,
HIn IZZ L7725, TNHDOEEBIL Y FKRT VI A B
WRONDE TN 72 Ln 237 — AT INTND LR 0 g RaPmsn Euad o Dy e &r Tn Vb L

Y
e X7z, Figure2 MMMERIZLBBRTLFA FOFUE /A FIRE—Y
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[BR-ZR] 1. \V/HREEHERDPRAEEOILEMERL
Al > SN el
?KHF jLEii ﬁj{} Tle v ™7 Table 1. Measured contents of individual spherules.
A 0) Bkﬁl‘ﬁ:*'h ?%86@ E“ Ba5 Sample Weight Fe Co Ni Ir Sc Mn
AL AR DR ERE R 2 FFT, g (%) (pom) (%) (pom) (ppm) (ppm)
5 DOMN200445E11 FICHE L Bld7 27  860+46 5790+190 721+ 0.63 5.68+070 <548 105+7
7384 Table 112Rd, fAx @ B 32 766441 1860£100 1.15+0.35 459+064 <438 407 +23
e N Blu94 35 70.5+49 2740+ 140 244+ 055 (1.52+£0.69) <563  837%9.0
ABHORTLRICOVTRIIR 52y g7 700439 28704110 4355048 6284054 <379  456+2.5
REZEHL, Thz EES7 puspy 37 604+41 1900£100 237+040 14109 <459  799+44
TEEICBELTIREEREA. T B4 43 598+26 2720+90 598+04 545+045 <297 70.1+68
o7 b OB LTIk LBRES Blws 32 584444 38204150 11809 181+12 <550  743:81
5 Blul7 40 554+4.0 2080+100 378+ 043 7.08+0.75 <431 65477
° Blu44 102 545+21 73.0+16 <025 <055  41.1+4.5 054+001%
Blu85 25 524+32 186+42 <066 <131  267+41 053+£0.02%
2. RPOBREAMIDIL. DY B 1.5 403+54 695+123 <147 <296 (8.59+534) 0.29+0.01 %
TLOEHRRUEDHEM Blud6 59 353+23 1560480 3.55+033 1.54+037 551184 0.18=0.01%
AV AL =y F R Bu3s 24 117+16 293+40 <0.54 <107  664+197 029+0.01%
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~00lppb &, T R4 NEFREAFITH LTH 1/100000 L FTH D EEDLN TS [2], FEA UV
AR ENZ LD, £ 8RB, 39RET, TNRODOEEFEEIL031~421 ppm ThHo7, LLE
DZENnD, A YT AERHULREHIMEAREDE TH 2 EWE L, =y 7/MWMZBE LTI, K
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V. =oZ b A )Ty AEETIERVE, IBMETIZVRWERTHD, SE= Y 7 id, 46 38
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HThaHLEHETELELEEZL, LL=y I id, #ZFIZE
WTHH T UED X HIT 2460 ppm([4] & BERICEIEE D5
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DIRKIFEL, F22EIC DN T OIS sample Weight  Fe Co N Ir Sc Mn
FRORIERREB TS, 20D g (o) (ppm) (o) (ppm) _ (ppm) (%)

D 2004469 17 & L 7= Stk % FOTBNOIL 2.3 80846 1480£86 <078 <137 (50£28)0.742£0010
- . FYTBNOL7 32 766+£35 119+£34 <048 <091 <321 038740006

Table 2{C 7 Lj‘" RTOERME. £ om0 60 747224 153045 <028 <044 <183 0.348:0.004
FRAEDF ML Table 10H D & Ly7pNe3e 50 673438 155432 <046 <079 <318 001740001
FETH 5, FYTBNOI3 100 655+32 54141 <036 <055 <245 0430%0005
RMEOK HEREISBHT . 88, 2 5/L FO7BNOI0 4.5 655436 113£33 <053 <092 <354 00920002

M e U HACBI LTI, AT FTBNOI2 55 635228 22931 <034 <062 <241 04190005
DI & FEE. (EIE < Habpe FTBNOS 60 627£20 10413 <022 <038 45209 02210003
. " F97BNOM4 171 623+14 634+12 (0.08+0.04) <0.12 <055 04290004

BRHLTZ, LL=v b, AU Lo7eNo0y 42 619+44 807£80 <070 <118 <466 0.594+0.007
Db, AB T AERHTEZR FO7BNR24 2.5 56.1+42 568+74 <074 <145 <489 0.516+0.007
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[(RERLEBR] ERHERDE. —OORBONEH—BE 1| TR EREITIER UROEBE. moBE
T dH o 7(Table), BEHIIE. A CIRR LB LIS LB 6 F SO HEEDORRHLONH Y |
CHITAKREABBROBWIER T LD LB 205, SBEOIZITE L WAKRETHIRRATAN
720 51 THICA LB ARFEEENCIISHISH(D E LTRYAEFNA TV ADIIK L, KEHFT
A UTARFEGBE) TIEFEO—EHIIEKI L LTRY AT THE L A5, RRATT Fe2td LT
BAF L QD EgkiE, RRUCHRN, FestiZBb S hi=b D e E2 b5, —F., KD TAER LI AIKE
KRWTHTBEERREZLE L2 2 A, RBEORVEENE L EWEIA THIEAESR VAT
TWe, ZOFENL, KRR TER LZRBRECIIS—F TR CEMCHEE DL L Z 26N 5,

SIE /A TR TIXRRAKDOE U RS & i A (CONTEV CaCOs BNRBITAERT B, = DR, 81
FeCOs & LT CaCOs PUTEV iAE I, F L RFFCHTE LR LHEAENREEETICRVIAENS, —
7. RRPZH T HIRRKITHRL B EN® -< Y & CaCOs #EKT 5, Z OB, $kO—ERITEL
fbENESHL Fe(OH)s & LTRVIAEND LB, £/, @-< W& L CaCOs ERIBRRICI
THITEERTIIMHAEASENELI LD EEZLND,

Table #3060 Doy o Bt R (BkFE)

2014, = 4 2 / ppm
ﬂ Mn** SFe  Mg®  Cca” Na* K" Ce Nd Lu
AN EPS 6.06E+03 2.98E+04 4 25E+03 3.76E+05 2.09E+03 2.95E+02 6.06E+00 4.70E+00 2.31E+00
EMMER. T 3.09E+03 6.81E+03 3.42E+03 3.92E+05 3.63E+03 3.53E+02 2.51E+00 7.75E-01 114801
ER IR RD 3.52E+03 1.36E+04 2.59E+03 3.86E+05 3.47E+03 7.51E+02 3.76E+00 7.08E-01 1.98E-01
BTERIE Rc 3.71E+03 8.39E+04 2.18E+03 3.18E+05 4.80E+03 7.01E+02 1.75E+01 1.36E+01 7.88E-01
TEH—BRTER T 1.41E+03 6.24E+04 9.89E+03 5 86E+04 2 27E+04 2.47E+04 3.00E+01 1.62B+01 6.57E-01
IR RS R e 6.98E+03 6.59E+04 3.48E+03 3.20E+05 3.04E+03 4°51E+02 7.96E+00 6.55E+00 7.88E-01
IEH—BAE3 B Rb 7.91E+03 1.56E+04 4.10E+03 3.86E+05 1.48E+03 2.94E+02 4.47E+00 1.61E+00 3.28E-01
IEH—BAE3 B Re 9.24E+03 3.35E+04 3 97E+03 3.62E+05 2.21E+03 2.44E+02 6.95E+00 2.90E+00 5.51E-01
T BRI HEAHAPS 1.57E+04 2.66E+04 3.04E+03 3.62E+05 125E403 2 31E+02 2. 11TE+02 7. 836501 1865401
IEF—BAEPS T 1.48E+04 2.48E+04 2.96E+03 3.67E+05 1.24E+03 1. 22E+02 2.56E+02 T12EF02 2 82E+01
SERAPS T TN 8EH04 2.24E404 3126403 3.64E+05 1.82E+03 2.33E+07 4.73E+01 4535701 5 44E+00
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FIZEL T BREEENRITION TRY, RIRIZEABE S ITH 0.4 pm & 4 um (TR EZSDZENREHN T
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ZEMRRETHD, L, Fv¥ /4 RigAV ELFIZRVATRIZA W=D, EETX 5 EBEMN
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POWBRET > ¥ /A ROERIE, Fe, Cr, Sc 72 Y OBEMEFRNIIFE L 72 A BT B < BEN
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Ure Si0, B A DOBEC £ 0 RE | KRR, 7 o {kiik } me
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Ce 8.60 39~ 46.2 SMHCI ¥ . [,
Nd 50.8 90 36 -
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Dear Colleague,

Proposals are being solicited for the twelfth in the series of conferences on Modern Trends in Activation
Analysis, to be held in late 2007 or early 2008. As you know, this is the premier event for sharing our best
work in nuclear analytical chemistry and related fields. Earlier Conferences in this series were held in
College Station (1961 and 1965), Gaithersburg (1968), Saclay (1972), Munich (1976), Toronto (1981),
Copenhagen (1986), Vienna (1991), Seoul (1995), Bethesda (1999), and Guildford (2004). If you would
like to be considered as a host and organizer for MTAA-12, please fill in the information called for on the
attached questionnaire. If you are not a prospective host yourself but know someone who might be, please
pass on this information to him or her, or inform us so that we can approach them.

Complete and detailed formal proposals following the attached format must be sent to me by email by 1
July 2005. Any supplementary printed information, such as tourist brochures, is optional and must be
mailed to each member of the site selection committee individually. It is possible that one or more
committee members may be able to visit prospective hosts for first-hand inspection of facilities, but the
lack of a site visit will not be a handicap in the final choice. The site of MTAA-12 will be announced by 1
November 2005.

We look forward to hearing from you.
Sincerely,

Richard Lindstrom, NIST, Gaithersburg MD USA: richard.lindstrom@nist.gov
Chairman, MT AA Site Selection Committee
International Committee on Activation Analysis (ICAA)

Other Committee members:

Peter Bode, IRI, Delft, The Netherlands: p.bode@iri.tudelft.nl

A. Chatt (ex officio), Dalhousie, Halifax, NS, Canada: a.chatt@dal.ca
Susan Parry, Imperial College, Ascot, Berks, UK: s.parry@ic.ac.uk

TWELFTH INTERNATIONAL CONFERENCE
ON MODERN TRENDS IN ACTIVATION ANALYSIS (MTAA-12)

SITE PROPOSAL
1. Name, affiliation, postal address, telephone number, fax number, and e-mail address of the proposed
Conference Chair:
2. Name and address of sponsoring organization:
3. Dates proposed for Conference:

4. Location (venue, city, country) proposed:



5. Co-sponsoring organizations, institutions, or societies:
6. Composition of Conference arrangements committee and staff’
7. Lecture room accommodation (location, seating capacity, and facilities):
8. Poster room accommodation (location, poster capacity, and facilities):
9. Exhibition space (location, floor area, and facilities):
10. Residential accommodation (state whether hotel, guest house, university residence, etc.):
Distance from lecture and exhibition:
Dining facilities and room amenities;
Approximate daily cost including taxes (state whether single or double room, and whether breakfast
is included):
11. Nature and amount of possible financial assistance
Toward the direct cost of Conference activities such as facility rentals, staff salaries, postage,
publication, etc.:
Towards the cost of travel, registration fee, etc. for selected participants:
12. Local facilities for the preparation of abstract booklet and participants list:
13. Transportation facilities:
Name and location of nearest international airport:
Modes of transport, time, and approximate cost from airport to residential accommodations:
Modes and cost of transportation within the city:
14. Working language of Conference:
Conference policy regarding other languages for
abstracts:
manuscripts:
oral and poster presentations:
simultaneous translation:
15. Banking, internet, and travel planning facilities on site and nearby:
16. Approximate registration fee, items included in the fee, and whether credit cards will be accepted in
payment:
17. Plans for the publication of the Proceedings (in print or CD-ROM or both), including the name of the
journal or publisher and anticipated schedule for receipt of manuscripts, reviewing, and publication:
18. Plans for social program (e. g., welcome reception, banquet, provision for accompanying persons,
and other events during and after the Conference):

19. Other relevant information:
Richard M. (Dick) Lindstrom, Ph. D.

National Institute of Standards and Technology

richard.lindstrom@nist.gov, rmlind@nist. gov
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