Nagoya Uni versity

FIMRE A D% T CHEMRBIE DA

MR - dkgk?

D ZAHBRERFAGIE LA IR E B gy
2) A BRFFERAEERATL S —

1. IZC®Iz

[RAaOH Ly FEMRIT, BEIH EICE TLThASBRES TORM 24 2H5EREN
MOZEHBZ 5, FiZ, MBEEIE, EWERICE TLZD OAUKIATO R AME L, K
W THREME TERIN, BKEITHAEWSEREREL LD, KHICETFLAME
ANBIEZIZEAEZITTICHRENENS /-0, BETERDFHEL WL, BEEHE
BHEOEKE, BEOXRTU DY, A THEEORREEEEZTANS L TEETH S,
BAEISHWOEN T % TERREEIIEZC (t,,75,7304F) , *Cl (t,,=3.1%
10°4F) , %Al (t,,=7.2X10%F) R ENBH S, Fireman 5id10gll ko BMifg Gtk %
FWT, EROFHEBEIC XD FETFCERREZIT 57~ (e.q., Fireman, 1978, 1979).
TERDEBIEZEANVWSBERE D, 1EIOHREICI0OgMU FOBFRALEE L, BERIBAEEH
WAOIFRIC E > TZORBIBIIKRERBEE S 5> TW R, IEEEESHENEZAL
SN, DHVEBETOEBEEOHIENAREL RS EEBIT, HFF¥D RO FAD T
AVADT VI FRIN—T2E, HRTEINCEED % FERICETIMENTD
NDE51T7 -7 (e.g, Jull et al, 1984, 1989; Beukens et al., 1988: Jull and
Donahue, 1988, 1991) . L/ L —%4, BRAEICBWTIE, EROBEBBLGEEET
HORNS, MEREEMTECE D% FEROFEIZIFT EAETON TRV NE
RTHB, TITERLIE, HHBRFERAEERIEL >V —ICZBINTVSY >
TFThOC2ERERNWT Y CIEIC X SBBEAEOH% FERRIEZT OIS, SEKEMEE
ERWZRF MBS 1 2 8/ELZ. ABIFRICBWTIE, ZOREHES A > 2HNT
1T TSR B R R EREAM) OB B T XA FOFKE, Boiz, ETEMAH
WESNTVLEBEAZHWVWTIT > HREHMHEOKERIZONTHRAS,

2. % FERIZONT

FRORRIEDMORE EEZEL TEN, BENRA—Y—H 1 LOKREIIT> TFEH
EIXRLO>TWAHH, FEREHTICHSS., BENB THEFEKGED 2R - FEH8
3GeVA—FDLRNF—2 b DBETREERTHD, ZOBFRETHERIGERE-T
BRI ImMBEEEZSNTNS, BAEICANLAEAGER FIIMEEERLTIT X
WF—Z2RNMELET DN, —HIFETFREERGL T EIERBEEERT S, FHE
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WEBHMEEEE (REEKA) OEREEEPET S &, TEBOFHBREHN THEK
2N5ER®I,

R=(P/Ax)(1-e*T)
THEAZLND, ERHICHENTREERDIEVESE, AT>1EkD, EXiF

R=P/A

. AR=P
EB, Thabt, FREELIREBEBEENE LWV EEHOREER S, & FEAROE, 8
MERICELTE FLERNEEEOHTEER)ZHIET S &,
t=(1/x)n R/R)

THZ6N5 (F, 1987) .

3. # #

seamiEESR NS, LECOfB X UG H Akt (SSERET) Bl kK E B R ER
ZHWA, LECOICODWTIHRZSHEN4.67% O1FEE, JSSIZDWNTIX0.196 %
(part No. 030-7), 0.050% (part No. 201-10), 0.049% (part No. 201-12) O 3fE%H
ERWE, WINOBREESKOHRIRTH S,

ERREE, ENEBHFEFRNSES SN0 F LBA Y-75102L6)ET S >l
ZREE ALH-77294 (H5) Z A=, # B3 FUCHEMR T, AiEMN3E1 kyr, BENE T
FEANI0+E L kyrEFREEINTWS (ull et al., 1984, 1989) ,

BHR AN, LECO#t®W+Sn (LECOCEL2 HP, part No. 502-173 ; ixFa A &<
3ppm), @D Y L — R DFe (part No. 501-077) , &#iE D Fe (part No. 502-231 ;
RESHE<8ppm) O 3FWEEAWVS., T, @S L — FDOFe%&"Fe", @HtiEFe
Z"pure Fe"&id 9 2 &I %,

4. EBRFE

£ BRRHERBEERIFE Y > ¥ —I121d, $#E80 5 OmEHILD 72012, SEABN
#45E (LECO HF-10) 2 WHEREET 1 O NRE I N Tz, KUCREFEZSOERD
BRIES A > DRI ETRT. ZOBRES 1 IcB0nTIE, Sk EBBRAIZ ANLZT IV 2
FDEOFEREFRORBENICEY L, HENY IV EEDIZREET 1 > RNIINZ i
LTREEBWVWE L, BCO,H X UBAKNEZ L 720, TEX, O,ZMLEANS35
RAEA L, 20K, BREH ZDA-HENY V7 2HZET A TR L TCO,D 0 EE -
HERIZTS, EWIHEEHWVWTVWS, LMELIZIDOHFETIE, BESA CHNTORIRD
BEL H 2NNy T ADKLADEAE WS ZBRRRFICL D EROAREENRRIN T
Fr. FITT, AHEICBWTIE, BRERECONE - BEREN SAETHEREL, &
thkrEZZIZET5 LDk BELE (K2) . £, BERIETITRBERFIC DD IS &
LTV =08, AHEICBVWTIE, YA NDEZES A > AORBE <720, K
B7IVEFDOEEEZT DI ETLE,
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Manometer .
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.
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KBTI, EELTulletal (1993281 L=, EEgRNIZOEE, BAR
BHE, AF2 LV AASKEZRANTHERICLZDDZHBRFERE, 2O1FICANS, BA
AUBHIS00 C TIRRM], BRI TMRL 218, T-EEESKREHCDOWTIE, 500CTOM
BIITROTIEBIZ, 2DEEHEATBH TR 51 > L6 L =& B INEYE O KIS N
Wty L, BEZEICHRT 2. FRICBCO,BLUBI/KINIEZE L0, Lizat 5345
FInE L (RBEREHL,700°C), BEEH Z1IMnO, b5 7 2EL TA L& %E &
EU7=%, 500CDPt/CuOb T v 7E2BLTITRTORFELEYWZECO,ZT S, CO,
WO, L EBHITHHERICR T v 7L, HMBNBHL % BEOAZHKT 2. Y ) —
WBEBRNS v TICEZ, CONLKGERDBRE, BAakkhzc oW T, Mt
N7=CO,%"C~free DCO, THKR T 5., CO,#Hflt s HNTY T 771 NZEZ, ¥
T hOCINEBREEMHCI L > T, FOVCEBEZAIET S,

5. HREER
5-1. BEMESRIC X B iR FEHHE T X +

R1I~31C, SEEOHMEERNC L 2 REMET A FOEREZRT, HROLRH
HIRIZ K DR (UHEIEMN, 1997) , 725 N bikEskz A W-BRHEick 3
FEE UNENZEDY, 1997) B EDLB TR,

BRI E L TWASn 2R L7286, Fe2AL-BEL Db BEVWERNELSN TS
D, WHSnOBRANIBRRRFBOE EE ZIT TV B aJREMNTEVY, WHSnOBIRENT 5
R EENIppMEFMETH 570, Fell U NTRERFICRAET IV Z FEDBZ VWD,
BRI ENTIIBNRBNE L TFeZ2EHTHZ &2 L=,

LECO Fe (4.67%)

REGHBL.67T%DEESGKITBNTIL, 1FIF0% D HIHBENES N, LML, =
BOBND2L, MIHEINDREOBRN DR 2D L, BRI TNZEENES N

(No.5~7) , Z3ud, ikl ORIERO, %P T BRI B DCO,D —EBM—#E 12 HEH
INTNDLEDEZEX SNz, £IT, REROOJEZ0.5atmE LT /=A310.1atm LA
FICH, SHICRBEROOEHFERZ DL, COZ NIy FLTHBLEHRESE +
Ty T RS THICHEP LERER, SN 3REZEOBNDEVEZITBNTHI0%L, +
OHIHMERNG SN (No.8, 9) .

BoNZ CERIZL, REOLRFIIBV TESNERME D K8,0004, BREIC
WZHERTHI2, 0008 EH < 2o 7=,

JSS Fe (0.196%)

RFEH BO0.196%DIEMEKIC BN TIE, No.11Z BN\ TIEIFE80~90% Dl HEh= A
"oz, Lo L, LECOFe (4.67%) EFERIC, MHINDHBOBN DAL E,
M RIITRLEAARE SN No.11) , O,B%#Dk< L, REEZENTY S5 54
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%1 LECO Fe (4.67%) D#RKBERE R

Bl BhRE  BRA  HHE HHHER 67°C MCER
B (g) DEE DB (mgl) (%) (%) (yrBP)
[k B ]
1 0.0693 W+Sn 1.1 2.281 70.5 - 34,870+ 600
2 0.0824 Fe 1.0 3.434 89.2 -26.0 38,280+640
3 0.0946 pure Fe 1.0 4.252 96.2 -25.9 40,870%580
4 0.0906 pure Fe 3.0 4.070 96.2 -26.1 38,950+480
5 0.0598 pure Fe 2.3 2.300 82.1 265 -
6 0.0334 pure Fe 2.0 1.358 87.0 266 -
7 0.0161 pure Fe 2.0 0.629 83.7 -26.5 = e
(O,&ZD/x< L, REEFELTY T 5510)
8 0.0726 pure Fe 2.0 3.229 95.4 262
9 0.0079 pure Fe 2.0 0.344 93.7 264 - .
(k%]
0.10 W+Sn 1.0 2.05 43.7 -26.1 30,150+390
0.10 W+Sn 1.0 3.61 77.4 -26.4 31,230£300
0.10 W+Sn 1.0 4.17 86.7 -25.9 32,400+520
({2 2i%]
0.159 6.15 83.0 -25.2 37,150£330
0.067 2.66 84.8 -25.1 36,290+330

*MCERMNKRELAOMIT, RAETHDILERT
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#2  JSS Fe (0.196%) D #RY5EHE R
RElD  BYAE BYRE  HiHE HiEHE o°C VCHER
B OFEE OfE mel) (%) (k) (yrBP)

[k K i%]

1 1.004  W+Sn 1.0 1.996 101.4 -234 21,740+240
2 1.056 Fe 1.1 1.733 83.7 -23.8 27,4201240
3 1.081 Fe 2.0 1.558 73.5 -24.3 26,800+230
4 1.019 Fe 3.1 1.425 71.4 -24.5 26,800+270
5 1.012 pure Fe 1.0 1.788 90.2 -23.5 27,480+230
6 1.004  pure Fe 3.0 1.788 93.7 -249  27,500£260
7 1.035 pure Fe 2.1 1.566 77.2 -23.8 26,690+270
8 1.005 pure Fe 2.0 1.496 76.0 242 -

9 1.008 pure Fe 2.1 1.560 79.0 242 -

S

0.524 pure Fe 2.0 0.844 82.1 244 -
0.217 pure Fe 2.1 0.242 56.9 260 -
O,8&%PV7<L, BEERNS YT 5510

—
[on—

12 1.044  pureFe 2.0 1.731 84.6 244 -
13 0233 _ _pureFe __2.0 0.400 87.7 s -
[HEH ]
1.49 W+Sn 1.5 2.39 81.6 -23.3  25,560%£230
1.52 W+Sn 1.5 2.36 79.5 -23.5  25,550+280
1.50 W+Sn 1.5 263 __89.5 -23.3__25.100£220
[ %]
1.53 2.65 88.4 -23.0 25,980+270

*MCHEMRNRIEADOHIT, RHEETHD I EERT,
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FIZST 2 LIk > T, HHRFENDIRNWHFTITBENTHI0 %I W RINE 5
hrz (No.13) . £/, #Fonz"CERIZ, kogXik, BRECL->THEENE
FEARKIDHL.000FEHWEZRL I,

JSS Fe (0.049%, 0.050%)

BB ESA R—BAEV0.040%DEEHEGI B UV TIE, HIEEIERAB0%NL L AME 572 1
RS (No1~5) o THITRIED, HIHEEROBIDIL N0, B OMRER
O, % i T 3 BRI B DCO,0 — BB — I BE SN TV B D EE X Shi, O, MR
EAE L, MEEE RS TE 5 SFICEYT I EICkS T, 90%DHHARIE S
NBESIco%k (No.6) . “CERMEIZDVWTHARRAET 5 FETH 5.

%3 JSSFe (0.049%, 0.050%)D#RBEHE R
RElD  BYAE BYRR  HiHE HiHEIE 6 °C HCHE

B (g O O&E@E (mngl) (%) (%0) (yrBP)
JSS Fe (0.049%)
[k Bik]
1 1.977 W+Sn 2.0 0.614 63.4 260 -
2 1.906 Fe 2.1 0.501 53.6 -26.0 -
3 1.011 Fe 2.1 0.329 66.4 234 -
4 1.005 pure Fe 1.0 0.327 66.4 237 eee-
5 1.052 pure Fe 3.1 0.272 52.8 274 -
O,B%FD2L, BABERINT v T 571D
6 1.034 pure Fe 2.0 0.448 88.5 258 e
(13K ]
2.49 W+Sn 2.5 0.99 81.1 -23.6 19,930+290
2.00 W+Sn 2.0 0.54 55.5 -—- 20,750+340
2.03 W+Sn 2.0 0.83 83.3 — 20,410+830
JSS Fe (0.050%)
[Ck B i%]

O, &&EDI L, AN, kT v 7 547i0)
0.995___ pure Fe 20 0459 922 262 o _

[ ]
6.04 2.61 86.4 242  19,330+140

*UCERNREAOHIL, REETHD I EZRT.
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LE, W DOOEESDRFZMET A MERN S, KW THRE LB EAR S
ZRWZE I URFMEEICE D, REHHENDRRVEEITBNTS 90%LL E ok EH
HNRNPIES NS ZEbhoiz, BREROOBEZDIESTEIEICES T, BRERD
REDO,BZEZWOS L, SSHICRBEHROOEHREEZDVD L, REEENS v I EHT
ZERT ZEITE ST, BEEHA(CO40)M5CO, 208 - BT 58RIcBI1T5
CO, DR ZSHIRN D o722 ENbhsd, £/, “CHERIL, HANY ZICHET
LR DE A EEIC R THWERER L, BRFEEECO, 08 - BRI EEZES 1 >
THEHELZZEITED, RKUBAVEBEBL, BRKEZEICELELROR N, (EHTX S
“CHERENELNEEZZ SN S,

5-2. 75U F Ak

BAPORFZSHERIIIEEITELS, BEOBWHIEDEZDIZIE, TS5 /s EET
DBEND D, TIT, YIVIF2DFHRHOAEANTHRESYE, MBI LAHRE
BZAE L. #HRERSITRT,

"Fe"OBYRANIT 5 >V ENEL, BAZERETZHEAEI1TIE, "pure Fe" o B %
FHITDIHEN DD ZENbDMho7z, No.2&N0.10, 11ZEEBELTH D E, 2DIF%
BRIFNTLOOO CTHEH LGS L, HEHLEZEML TWEWES T, 7522
HEIXIFEAEEDSRRN, Z3UE, 1,000CEN S REMELS, BEHL OHENE N
TWRWD, HE2WE, BEHLEDDET O —y—ICHRE L TR<EICERE R X
NlmonThnEEZ5NS, 5DI1F1E1,000CTHU EMBRT - Lick->T, ~
10ppmd > 727 5 > 7 fEH0.2ppmEA FIZ 725 4%, 304 OARE B TR 2ppm £ T H
THENWI|EFNHD (MIEH, 1992), SEIDHERIT, 2 DIFNEBEIN TS
WHWERINZEEZOSNS, LENST, BAZMNT 28813, 2DO1F%1,000
CTEEHLU %, =261 EBRE # AN, BUOS00CTHEHLE LK, /-
EHICERBEMBFENICEY RT3 ENNEELEZZ 5N 5,

TS5, 2D1F - BRFIZBEEHT I LICE DETES 2D, 2BERD IZ
REBE - RS54 D EMRALZHEDY, REBEOLBHNG W 2REXB-8I1ZT S
SUENELIES>THD, 2013 - BRFIOBEZH UL, SEAENBERD 5 W
HESA DHNOBENNT T VEICHEERIFL TS AIEENE 2 5N 5, B, &
ABREERRIC O — 5 U —R > TE1R, CO,DHHEE - BRI —% 1) —R T21E,
A2EZEEL TRAZERZIIEINTNS A, O—% ) —R 728 HZRENITH L
TENTWD EEWAT, £20-FY—ROTFTEFAINEFALTVDEED ) v X
MEZESTA HIZASAREEDEZISND, LENST, TN T —DF—REL T
1L, RZECHISEENITENZR D TEHEFZL T, BNETHICEZTCEI BEND S,
K7z, BEERZFERAMCEEELZD, CO,ONEE - BRITS 2514 28Iz R b —
F—BEMNTHRELT, FRNEZENVWCLTBLIEbEELEZZ NS,
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£S5 TILUTANDRER

BYRAI BBl FBNE
OfFEE  OE@mg)  (mgl) %
[5DIEZ21000CTHEZHL]
1 W+Sn 3.03 0.048
2 Fe 3.01 0.172
3 pure Fe 3.02 0.044
4 pure Fe 3.01 0.823 501F, +RIERE
[Z2DIEDEEH LR L—EENCS DIFE+HBBRFIZ500C THREH L]
5 pure Fe 2.06 0.022
6 pure Fe 2.05 0.038 BRIESR BRI TR
7 pure Fe 2.01 0.065 2IEMIAND I ERF 2
8 pure Fe 2.05 0.028 FEaRBER
9 pure Fe 2.02 0.045 EMESRBRBERS
[B2DIEDFEEH LA L]
10 pure Fe 2.00 0.031
11 pure Fe 2.00 0.044
%6 FEMAGOREMERER
RElo  REMLE (‘c"’0),, ''C MCHER
B () (mgC) (‘C/'’C),  (dpm/kg) _ (kyr)
Y-75102-1 0.265 0.0207 (0.008%) - = -
2 0.982  0.0234 (0.002%) 243409 11.6+0.4 12=*1
3 0.682 _ 0.0185 (0.003%) e -
ALH-77294-1  0.362 0.0124 (0.003%) - -
2 0.832 0.0881(0.011%) 1.8+0.1 3.7+02 21%1
-3 0.831 0.0368 (0.004%) e
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5-3. EMBIRA N S DR FEHIH

BB FNIZLECO#t D pure Fe 2g% #H L, BMMEAY-75102 & ALH-772940 jk %
M ZTo R EERCIIRT . BRERFOO,EE, No.1DBRIHK0.5atm, No.20EkHZ
0.latmPL F, No.3DEKIZ#0.2atmTH - 7=, MCEBEE O EHEAK T IINISTE B
(RM-94) % fvy, “CHEMRMIILibbyD¥# i 5, 568FEEZHWTHEE Lz, £/,
MIgtaEIL, Y-75102TId51dpm/ke, ALH-77294Tl347dpm/keZ L 7=,

#5, 6105, BANSHHINZRFRIL, TSI /EERERMoZ. WEINT
WD RFEEHEHRITIY-75102 TI20.075% Jull et al., 1984), ALH-77294T130.019%
Jull et al., 1989) TH D, SEIDRKFMHBRIZIEFE IO, EHRESGKIC X HREME T
ARnS, PEORFEZHMHTLIHEDEKRIIBNEZZSNZDOT, NENEVLOD
1Z, BRENERICREL TL TWianEDEEZILNS, B FERD, MEEEIIRE
SBENDHRER ST

T, SERMEBRIC K S AR, BIRRIORREZ B L THABIOREEZTELRIC
5L, BERNZIT I VEETITRZED, HRERARTH D,

6. £&

HEHBRFFERAEERMFR LY —ICRBEIN TS Y > F hO U EREE S T
SFEAVWTHEBRAaOM EE T CERRMEEERT S0, BENSDREMPER
EEYEL, REBENEHOERESGZH W TIT> ZREBHE T A FOR, £90%0
RGO NZ, £z, HENENUCEREL, KRKDBEAZICISBERREDH
ROz, FETELDZHDEEZI SN,

PEUESL & R OD 51T, FMRRA (Y-751028 K NALH-77294) D447 2 1T- I8,
IRBEFHHZDRNIEFICELS, BAREINSERICREEL TWAaNnZ EWNRBIN-, 77,
REFEBHEDNEEIENBAZMMTT DI, T 7lEREL, BHTERNVWIED
BAoMMERD Tz, 5%, BB Z2Z2ICRBEI T THHEMIRZ LTS L, TS5 7%
BT 2 ENEERBETHD,

A
INKRFEERO BB EHEBRITIE, COMREHDDICHEZD, BEELRPSE N/
FEELUZ, Z4eBRFERAESERAAR L ¥ —OFHEHERICIE, BEASZX5 1
JEEOTNWERZE, A2y —ofEdFELICE, > Fhol28KIck5HlE
ZLTWEREEXLE, ZOHREMEOTEMNFL LITET,
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An attempt to measure carbon-14 terrestrial ages of Antarctic meteorites

with a Tandetron AMS at Nagoya University

M. Minami" and T. Nakamura®
1) Department of Earth and Planetary Sciences, Graduate School of Science,
Nagoya University, Chikusa, Nagoya 464-8602 JAPAN
2) Dating and Materials Research Center, Nagoya University, Chikusa,
Nagoya 464-8602 JAPAN

Terrestrial age of meteorites gives us important information to estimate the terrestrial history of
the meteorites. With the advent of AMS, the required sample mass of meteorite for measurement
has been reduced as small as 0.1g. As a result, many more '“C measurements have been performed
intensively by the Toronto AMS group, Canada , the Arizona AMS group, USA, and so on.

In Japan, AMS "“C measurements of meteorites have been scarcely performed, to our regret. We
are now at the early stage of the program for studying '*C activities in meteorites, and constructing
a system to extract '“C from meteorites, in a similar method used by the Arizona group. A meteorite
powder sample mixed with pure iron chips is combusted in a RF furnace (Leco HF-10) in the
presence of purified carbon-free oxygen in a closed vacuum-tight glass line system. The sample
gases evolved are passed through MnO, and Pt/CuO traps, and then the CO, is separated in a
liq.N, trap, by pumping out oxygen completely. The amount of 14CO2 is determined by a pressure
transducer in a certain volume and diluted with a known amount of '*C-free CO,. The total CO, is
graphitized by reducing with hydrogen in a Fe-powder catalyst and the produced graphite is
measured of its '*C concentration with a Tandetron accelerator mass spectrometer at the Dating and
Materials Research Center, Nagoya University.

Extraction yields of CO, using the above method which employs RF melting of steel standards of
known carbon content were about 90%. The new extraction procedure gave higher extraction
yields and older '*C ages than those using the old extraction method. Carbon yields of two
Antarctic meteorites (Y-75102 and ALH-77294), however, were significantly low, and the
carbon-14 terrestrial ages for the meteorites were different from the reported values. The results
might be caused by imperfect combustions of the meteorites and high blanks from the crucible with
iron chips alone. Further studies are needed to improve analytical techniques.
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