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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
1.9-22 204-206 91-100 100
10-250 0 <2 0
Tantalum furnace 10-11 400 13-41 40
10-11 1060 3743 100

BR8] _E D72 iz B b8 ML TN B 21T o 7 8, EIREN = RFEORERMLE L (8°C)
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ERFBRAB LS BT, FUo 2R COLBIZ LD R ERBRITE ISR ENbD, — K, BiEO
BETIT §°C B-5%BRETHVABDELZ XL TWirnItibirvoi, ZORKEELT, BiEOLLEE
BT, BINEAMEP I EBLOREBE TENP I EREZ LN, AR T, ZHLBDR
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B A RBEE SIS ETEIRLE C-14 BELMDL, FUHVFED C-14 D30I 75 ROEEZRDS
ZERTCES, ABHO C-14 BT 1.2x10° atoms/mg ThoTz, RRABEFAL TS, Rilidss
Z, ABETVALTE#E AMS THIETAILIIRNEY ThHd, £07D, ZBR{LRFE~DIEH, i,
TF77AMEBRBEERY, EROMEIZI, MBIl Sy s SRR EENDI LIRS, I T, A
2O C-14 BENX 005 1.2x10° DFEFANIZHELOEL T, FUZNFEO v 75 RERH L, 4V
FNAF GBS R, 3.62 mg DRFEHIZ 6.3x10° HD C-14 ZZFL Tz, FTRIZXY, FF VR0
Rod 7T R RERLE,

(Ta f7D BG)= (C-14 MENRE) — (FRBOFE) = 6.3x10° — 3.62x(0~1.2x10°) = (2~6)x10’
DFEY, BFETHWEIAANIFO ARy 2T TR, 2~6x10° (atoms)&7ed, ZOERE., b SCEREE
BLCHHEVMETSHY (Table 3) |, C-14 D3y 7T TR BMEWRIFRIEBUF ChHHES 15,

Table 2 3“C of natural graphite

Si0, Oxidizer SBC (%o) Process
. Wako SiO, - -4.5
Previous work [1]
Arkansas Quartz - -4.6
- Tantalum furnace
Wako SiO, CuO -13
This work - CuO -15
- (Cu0) -16 Paleo Labo
Table 3 Comparison of systcm blank
Fusing method Background
Reference
Heat temperature (C-14 atoms) (C-14 atoms/g Sample)
This work 1900 ° 2-6) x 10° @-6)x 10°
1S WOT. 900 °C (2-6) x (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 | (2.320.1) x 10° -
Naysmith et al. [7] LiBO,; 1100 °C <1 x 10° -
Lal ct al. [3] HF; 60-80 °C ; 2.5%10°
’ ? (10 g sample)
. al I8 (1.4120.41) x 10°
Kim et al. [8] HF ) (35-50 g sample)

Rl PR R G BR L - A R T 0D C-14 #2 B % Table 4 12~ HRORFE ($AERFE) ORI RIT
12.8~35.8%IC B Eo72 83, AMS JIEEITHITITHARRBOREFEIR C&, §°C DOfEIL. AROKRE
DEMERBIE T3 51> TRELRBEMERTH, ABROF S>TERNMEILE BT AEE R,
EX L7 C-14 Bhb, FUZNARD Ay 7 7 ROMEDR 6x10° £/2iE 2x10° atoms 272 5[40 2 Y
WOWT, AENTO C-14 BREZHEALL, MEOHEMEL, HERFBOEINEIMENFEORECIX
ETOENRHLHLOD, J—BT At Relpole, AR THEALZAIERBHIHN L TX, FvF2AIFEO
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Table 4 Concentration of C-14 in quartz samples collected from Abukuma region

Carrier carbon

C-14 concentration

Measured 4
]?ept)h Ql(la;'tz recovered 6;;C C-14 amount (% 10" atoms/g quartz)
cm i i
& (mg) | (tate) (x 10° atoms) (];‘leaf:flr:)sl) (1]33‘21:3 2? 11103)
0 9.57 1.34 | 12.8% -12 14.6+0.3 11£0.6 8.6x0.5
9 8.82 3.81 35.8% -14 13.5+0.5 7.8+0.9 8.1+0.7
23 9.17 293 | 293% -13 11.6x0.4 6.6:0.8 5.7:0.6
46 8.34 3.69 | 34.6% -16 19.040.6 15£1.0 15+0.8
70 8.85 292 | 28.8% -13 12.8+0.4 8.2+0.8 7.3:0.6
10 e Al-26 o Be-10
a C-14(1) o C-14(2)

BHEFD C-14 DEINEIZOWTIVERNRBREITORDICSLE LR ERESR OBE I H>VTEL
TITRT, AROZTEER TR CTHIBRRICTEF RN TAILT C-14 2ERTHIENTEXS, IO

Concentration (atoms / gQuartz)

Depth/cm

Figure 2 Depth profile of C-14, Be-10, and Al-26 concentration in the quartz samples
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