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Abstract

Quartz samples, which were collected at up to 70 cm (120 g/cm?) at northern Abukuma region, Japan,
natural graphite, and copper oxide were heated up to 1900 °C. In this heat treatment C-14 was extracted from
melt quartz and natural graphite was oxidized with copper oxide to carbon carrier gas. In order to decrease
background in our extraction system, natural graphite was used as precursor of carrier gas because natural
graphite has low C-14 content and it is unlikely that isotopic exchange occurs with atmospheric carbon
during storage.

AMS measurement of natural graphite showed that the concentration was 1.2x10° (C-14 atoms/mg
graphite). Based on this value, the extraction system blank was evaluated from results obtained with natural
graphite and copper oxide, without quartz sample, to be (2~6) x10° (C-14 atoms). AMS measurement of
quartz samples showed that C-14 concentration raging form 5.7 x10* to 1.5 x10° (C-14 atoms /g quartz) and
the erosion rate of roughly 1.8x10™ cm/y, which was evaluated from analysis of Be-10 and Al-26.
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Figure 1 Sampling location
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Table 1 Carrier carbon recovery rate

Reaction vessel Graphite (mg) CuO (mg) Recovery rate (%) CuO/Graphite weight ratio
2.8 56-58 99 20
SiO, tube 2.7-2.9 111-119 94-99 40
1.9-2.2 204-206 91-100 100
10-250 0 <2 0
Tantalum furnace 10-11 400 1341 40
10-11 1000 37-43 100

[EU SR (7] D7D IR LSRZ TN COMBYLERZ 1T 7228, B ST R 3B O % E RN AR (8C)
(ZIX A B 2 7a7vo7= (Table 2), (BR) SLA - TRICB W CHIE LIRS R, 8RO §°C 13-16%0Th->
720 Al 2B VAR R FWTZEIL L2 R FE D §°C 13-15~-13%0 Tdh o7, MiE DN —FLT-Zekh, %
TE IR FNAR D LT, U 2VF TOMBRIZ LD RERG YT IORNWZ e brb, — 75, HilEld
HAETIX 8C M3-5%F2fE THV A BDME LB TN Z e b7, ZOFKEL T, JifE o AL
IZBWT, PR -T2l e B L ORE DB TN T EENE 2 DD, AT, ZIHD R
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TI777AMERMEELZR) | Rl OEIZIE, BRI DDy 7 T RN E ENAZ LD, T T, A
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N 7T RER L,

(Ta JF® BG)= (C-14 HRIEN &) — (A ROHE) = 6.3x10° — 3.62x(0~1.2x10°) = (2~6)x10°
SOFEY | AKWIETHNTZH L ZNVIF DN 7 F 0 RiE, 2~6x10° (atoms)E725, ZOME I, o> SCERE E L
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Table 2 8'"C of natural graphite

SiO, Oxidizer 3"C (%o) Process
Wako SiO, - -4.5
Previous work [1]
Arkansas Quartz - -4.6 Tantalum furnace
Wako SiO, CuO -13
This work - CuO -15
- (CuO) -16 Paleo Labo
Table 3 Comparison of system blank
Fusing method Background
Reference Heat temperature (C-14 atoms) (C-14 atoms/g Sample)
_ s (2-6) x 10*
This work 1900 °C (2-6) x 10 (10 g sample)
Jull et al. [4] 1500 °C (1.5+0.5) x 10° -
Yokoyama et al. [5] 1550 °C (2.3£0.2) x 10° -
Lifton et al. [6] LiBO,; 1100-1200 °C (2.3£0.1) x 10° -
Naysmith et al. [7] LiBO,; 1100 °C <1 %10’ -
Lal et al. [3] HF; 60-80 °C ; (13}2 :aégle)
(1.41£0.41) x 10°
Kim et al. [8] HF - (35-50 g sample)

B T P 1 R TR R L 7= 0 S i D C-14 2 £ % Table 4 (R T, A B0 RFE FHIARFE) ORIILR T
12.8~35.8%\Z £ o728, AMS JIEZTTHTIT 70 RFED BARILTET-, §°C DOEIX, ARORHE
DENLEDME T T D10 TRELARDM M 2~ T 08, AROFROLZERMKLLE — BT DEAZ R
[ L7248 C-14 B D, XU HNIFED S0 75 ROMED 6x10° £721% 2x10° atoms L7254 0 2 18Y
IZOWT, ARFD C-14 REZFHRE LI, M OFHRARIZ., KRR O EIEIMENR G OB Tl
HFOEDPDLLDD, I~ T DGR/ o7, AR THE Lo A S UBHI R L TE, 2V D
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AP C-14, Be-10 F3L TN Al-26 I DO J5 [0 DI FE 4L Figure 2 (2R, KO EHRIT, HI
SIS Be-10 LN AL-26 OFEEA(L IV E H U2 E (1.8x107° cmly) THHEEDWREE L AR T,
B C-14 REIX, EROFIFHEND THISHDEE LU TEEBN RN, BBLE—HKL-E
Ligole, ZOEEL, AERFD C-14 ORMHIERD | BRI —ELRWZEITE R 5 AT REHE 13 5D,
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Table 4 Concentration of C-14 in quartz samples collected from Abukuma region

Carrier carbon Measured C-14 concentration
Depth Quartz recovered s13C C-14 amount (x 10* atoms/g quartz)
(cm) (8) %0 (x 10° atoms) Evaluation 1 Evaluation 2
atom
(mg) | (rate) oM (BG=6x10° | (BG=2x10°)
0 9.57 1.34 12.8% -12 14.6+0.3 11+0.6 8.6+0.5
9 8.82 3.81 35.8% -14 13.5+0.5 7.8+£0.9 8.1+0.7
23 9.17 2.93 29.3% -13 11.6+0.4 6.6+0.8 5.7+0.6
46 8.34 3.69 34.6% -16 19.0+0.6 15+1.0 15+0.8
70 8.85 2.92 28.8% -13 12.8£0.4 8.24+0.8 7.3+0.6
10 ; —~ e Al-26 o Be-10
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Figure 2 Depth profile of C-14, Be-10, and Al-26 concentration in the quartz samples
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FIRABLERLERA TSI T 1900°C THEAL 7=, ZONEILERIZ XD ARG 0D C-14 2L, £/
KIKA B2 AL TR b Ui B ORI A THRHR U=, SHALER I IWWT L B4 U — R kAT Y
WS 72010, RINABART ZAORIBRRE L Tl AL, OB, KEAEFIL, C-14 aﬁEiP
A CX R PICRAD RIS AL THEREIFIZNT-D THS,

AMS JHIE DG T, RIXKAERD C-14 #EEI1T 1.2x10° (atoms/mg) THY ., ZOffZ FEIZ R H U7 m e
D C-14 D377 FURIE (2~6) x10° HEe o7, AHEREH O C-14 1% 5.7x10* ~ 1.5x10° (atoms/g)
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