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soy s LEREORZOMBRET, ME
FORE—1 A MEBAHETEH 5 (Vogel et
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mL, REBHI VY s oiEREN S EAL
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T, AINLI—F v POLEN - P
B H (RARRKZOBAZE, EAL{ES5
ME, A4 E—LME - ZEERL)
D2WVWT bR 3.

2 AMSHEODZ—% oy bOERSE

AMSEILLVRFZ—14EZT 72
wiclk, REoREZEZBERKRRZICT 54
Ehdb b, KB ZEILRFZED S BERKEK
ZOERFEELT, 1) 27/ %2 vo L%
Aotz ERBTL, TENVT 7 AKX
#7218 % ( Nakamura et al., 1985 :Z ]Il {th,
1987), 2) ZE@LIRFZZEBY F v &L
FiEas®, 7TFLyi2amk, RKREET
SELTNVI =y AEBREILSI T 7 AR
24 2 ( Gurfinkel, 1987), 3) §%% fi
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Fic#sd 5 ( Vogel et al, 1984, 1987 ) ,
D3O>DHEICKINTES., 1) DT %
vy AZHWBEEERE, BRXOAEICL R

= J13==



J

Ha2

sealed

Fe powder

1 R#EHTS 1 v oK. (Fig. 1. Schematic sketch of preparation apparatus)

W, BRRZOBAOTREESKE (, #
7o B ESE W, F 2R & 1B BERK R
#iE, BREEESTBTVWTELT 7 ZDRE
%0, MBLEOLEBL2REILENS
3 (AMSEDS =%y b3, BRI
BUETHB.). CNBAMSEDORE—
14 REDEDA+ v E— ADREDET
EfES. 2) RU3) OFER, AMSE
DRFZF—1A4HETHESBLTVWS EEZ
SNTVWREIEEREZ 275774 b
(FEREMERKZ) BIEKRSN S, Hic3) @
FHikk, 4= F ofpk@Eic B> 38
RXZDOBEBARNBEL, A+ v E— 4
BELNBIEDS, BIE, AMSEDR
F—14AFEDIDHD Y — 7 » b ERAE
ELTHEEZBUTWS, SEHE, 3) 0
FHkke Lo EFRREZEEE .

KEBITHEICELE -5 v F DFERK

3
el
AFHER, Vorgel S 08¥ % T, AMS &
KL BREF—14HFED S —7 » MERKIC
WAL, $k2iie LT TBRLREZK
FARRED IS5 T7 54 VBT T B HE
(KFZRTHE) 2XBLAcbDTHS. D
RIGERRicBiEan s,
650°C
CO, + 2H, — C + 2H,0
Fe

=7y MERICRK 1 Ic/RTREE T
SAvEROWI., 7U-2REHWEHEZED .,
JEFAWRHEZES 4 TR, BE VY287
VD 2ICREST B0, ABAROEZEZS S
WRBEARREZOBAZI EREBITEEZLS
N2 (FIH - fib, 1984) . HicMBOoRX K %
WH>EERREBMBLITZLD, $XT
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L, #EEF99.9 % LA E, ¥MEIK (325 4
vy v 2) o8 ( Aldlich Chemical Company
Inc.) AW, HROKBEICITHARILD
i WS B ERYBE LTV 5 AlE
Wb s, FhRAEVBBILEIATWE L
BFWah s, Liah-T, RKIGATKE, 0.5
SIEOFikFERTME (450°C) §5 L&
T, SEWERE, FBLEhREE
HExlk.

KibZaEsSiE, 429 mm, HE7 mm oD
NAa—NEEHWL., Bufooy4a—u
B EREL, N a—VERFELTY
ZREMEAER ot d 5 h L 1000°C
THNE L 7. :

T, ¥BE 1 mgBE (% oiicH
LcikR) 24%6 mm, E&1 cnd
NAa—NVEBSER LAy TiZETD &
3. CHERIBERONA a3 —VEIRVD,
ZOOWKZ YAV RIy 2% Cajon ¥ s A
YEFEMALTI I CoRWE, ChERE
S54vyD]2k->BEFHCHITS. K
KOS QEDKEHN R EHEHTE S 4 v icil
AL, 29 7 2@HEZES A v SWO A
+. CORBDOTEH A 450 BT 1 B n #
%, BEHEZES A4 VICORE, KEVRXZE
KT 5.

TitREESURAB AR, —HbF3 v
7T 1 itk E# (-196°C) THHi%ET 5. il
BLENBTOWARMA R (BHRRLE) ZHRENX
v THR L%, 39 7 T1%n -
vy v—gEER (121°C) B X, B
fLREErSy 7T2IBL, YLV
JA—%— (M) TRIES 3 (& 6.12ml
-STP). 20, ZBMI{LREZEZRILEHOD
NAa - VETHCBL, EHZAENS
I3 OoKFEAREHRANT B, KKH ZH
A, HARN—F— (RARFZ2-BFE) %
Ao a-VvEEREEY -7, &V
B ~A 3 - VERNOKE ZBILR#%

sample

<« €9 ——

K2 MBRAEHEY ¥ v b Fd vy — (Fig
2. Target holder designed for small sam-
ples.)

21 &2 EHCEXK.

CORIGEBOTHE2BEBIFFIIAN
650°C (+ 5°C) T4 » 5 6 BsfEmMEAL, &
Blo @bk #xEKETHEITLEL, ExZ
T 1 BEEE > E KIBE RO E#ic
KM E o 5.

Bk, LEABERI HICH L (R
ELfzg—4 v bxnrgy— (K2) oERE
1.5mm O Ric, ok s bic, BHEY
ALY =%y b ERIE L. AMS &I
X BR#E—1 4 ER, PR drH (1988)
KHE s hic AL 3.

4 fER&Ehis—7 v FORKH

4. 1 RIBORERCELMEDHIZER

AMSEICIZRZ-14HIEELD S
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NIcHZDEBE» S, RIGOWNEERD 7.
X 3 i i RIS D IR & [6] 67 & 53 Bl zh R 0 B
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A 6"Co00

X 4: RIGHT O RIGEZE A O ZBRILKR %
SHE ( pCOy) &R EABIFE (ASPC
) oB%. (Fig. 4. Isotopic fractiona-
tion, A3 C=8§'3C(target)-6*3C (initial), for
initial pressure(pCO;). (A)pCO;, under
100mmHg (B)100-150mmHg (C)150-200
mmHg (D) over 200 mmHg.)

RE— 140 HAICEBEE R SRV (F
RIEE T 20 ) . B &SRR %E /D
ST HBIE, RIDNEE LIF 23 0EH
» 5.

X4 icid, RIGHORISEZRMNO AL
RFZDHE (pCO2) LEIRIESHIZHE DR
FRERLL. RIGBEHEHNDO _#BILK#ED S
EBEWIRETO KRG, BAM{ES IR
BINS KB BEBBEHZ. 2% D RIEKOD
“BLRFRONEBEVRETEITEITA
i, KR ICRIGHIHES, [&E A& BI%)
BENSLST B EDAEETH 5. RIGHE
DZBILIRFZDEEELS T 5Dk, &
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RO+ ve—ahBosns. C/Felk
M1 (BlAE, 8 lmg, % lmg) TLEEK
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SAMPLE SIZE (mg)

K7 ZEREREOGHERD SMERENI s — 7y POAMSEIREZR%EL 4 NEDHRE. K
BREBOBAREORA (0.1,001,01mg) 2RY. BHEREEEA¥S v o
EEREBAFTO Ny 2 75 v F (bt ik, 1988) %k, (Fig. 7. C concentration
of targets prapared from-Yubari coal. The dash lines show constant contamination of

modern carbon (0.001, 0.01 and 0.1mg). The shadow parts show mechanical background
of Tandetron AMS *C in Nagoya University (Nakamura and Nakai, 1988).)

AloE 0%/ (0.2-0.3mg) et L TH
RIRFZDBRBAROELOHE MBIV, 0
EnD, REHEROBBORRRZOR
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AL T HERRZOBRADE VS —
oy b OERB TR EEZON B, AR
ODEREZLOBEBARE LT, 1) ARNHE
REREZEEZGATWVE, 2) BRICHAWVRK
EZHZBERREZEBRBRALTHR, 3) 9 —
Yo by Ry ysrdicBRRENRA
L, BREMBHEFEENS,

6 ¥

KERTEILEIBE -7 v MERDOKED

RBEH (REE Img ) Ko2WTHIL I
R, M OHEORIE, 14 vy E— LD
ErRK&{kEfhs s, PEORKBEHS
DIHFHLLHMELAy -7y bR LS —T
1 mg oSN RERE L THLETH .
o DEORZAB OB S, $oFmNIc L
AE—L@EORKTEMES. 5%, LK
BoRdkER>cdicid, -7 bk
FS—DOUEBNLETH 3.

RIGOWERE Eif, ELESEE/NE L
TR, RIGESHROEELZ/NSCL,
RIS O Z @it E% 2 EiF 20 EXRH 5. K
INAERA O ZEBLRE#ZSE S 200mmHg L)
T I@LRFEEHETL S -7 » b ELEK
T, 2 — 39— 3 VIEE O EIA KSR
DRTMASH, SHEEORKZ -1 4 HlE
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Sample size
Fe powder(catalyst)
Pre-reduction

Reaction vessel
Reduction

1mgC

325mesh, 1lmg

0.5atm pure H,

450°C, 1 hour’

Vycor tube (9mm x 18cm)

H2/CO2

= 2.1

650°C, 4-6 hours

£1 4—% PABOREBESLMH. ( Table 1. Optimum condition for target preparation )

BRETH 5.
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A preparation method of graphite target

by reduction of CO, with H,
for AMS “C measurement

Hiroyuki KITAGAWA, Toshiyuki MASUZAWA | Eiji MATSUMOTO
and Kazunori YAMAGUCHI

Water Research Institute, Nagoya Unwversity, Nagoya 464-01, Japan

Toshio NAKAMURA
Dating and Material Research Center, Nagoya University

Carbon-14 has been used extensively as a tracer in environmental sci-
ence and a dating method for geological and archaeological samples. The
recent developement in *C measurements by accelerator mass spectrome-
tory (AMS) has been reduced amounts of carbon and its application has
been expanded largely to many new fields. However, several difficulties have
been remained in dealing with small amounts of carbon.

We have improved the Hj reduction method with iron powder (Vorgel, et
al., 1984, 1987) and developed a simple and reliable method of graphite target
preparation applicable to samples of sub-milligram carbon. The targets have
intense and long-lived ion beams and extremely low *C background and have
allowed us to achieve:

(1) For samples in the range of 0.2 - 3 mg carbon, **C background of targets
from coal is 0.11 °/, modern on average (equivalent age 55kyr) and do not
vary with the amount of carbon.

(2) The isotopic fractionation during the preparation is within 3 °/,.,.

(3) The beam intensity of produced targets is typically 75°/, of that of natural
graphite. The required time to accumulate 10,000 counts of **C for a modern
sample is 10-15 minutes.

(4) Some samples for duration tests of beam currents yield stable currents
that decrease gradually and extreamly stable isotope ratio (1*C/13C).

The AMS '*C measurements for milligram to sub-milligram carbon are
made possible with high accuracies.
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