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Abstract

The effects of stepwise heating of sample, addition of not only CuO but also Cu and Ag in a sealed
tube on sample combustion, and use of a n-pentane/liq.N, trap and/or a Sulfix® reagent on sample CO,
purification upon sample graphitization, '“C ages and 8"°C values were investigated. The sample used
is a filter made from PES including sulfur. The sample combustion by stepwise heating was more
effective in complete conversion of carbon in samples to CQO;, and the addition of Cu and Ag on
sample combustion was effective in removal of sulfur contained in sample. Furthermore, the treatment
of sample CO, using a Sulfix® reagent became worse the measurement precision of “C and §°C
values probably due to isotopic fractionation during reaction of sample CO, with Sulfix®. From the
results, the best sample preparation method for *C ages and §"°C analysis could be that a sample is
combusted with CuO, Cu and Ag by stepwise heating. Purification of CO; extracted from the sample
using n-pentane/liq.N; trap could not be needed in this preparation method.

Keywords: Stepwise heating; "*C age ; 6 °C ; Graphitization; Sulfix reagent
F—U—F: BREHINBC G RFELTERELL ;277 7 ME; /71 7 R

i

SR - R A UC ERREERITRILDIIIE, RS 57 7 A M ERRL, BEL+2
REEOREY — ARSI NERDD, BRI FT77AMI, BB CO 28 L ThkEBRTLTES
2B, BB COo, DRMERAT TR PIBALTNWDE, 7577 AR ERENR1oTD, BEF
RIFT7rAMBELNRNIERDD, FITMARSPREAL TS, 7577/ MRS HESh
B, CO, BROE, BRRIMBARIERETIENEETHD, BBV ANLHAR D 2B
KT B, 0N F R BROEREAVWAFER—RBICAVWbA, ZOF R, n<
2 OB EBK—130CTHY, ZOREICBOWTHERD N7 7SN THSH, CO XK Bz
BZZLEFIRALIELOTHD, 20 n-_rZ U ERBROEBAERACAFEHEIIERTHLE, <%
YREBHE THE RS, REFOESEHERSPENEE. RRITMBERSERETIONE
LWZERdHD, ZnLz, MERSFZE2IRELEN 2N ETPREINIEBH OB S, KL F—
IZRWTH, Ned v REBR{EHORERITHS Sulfi®RE (B{LELBIEa A NOES Y %
VH (2 8~20 mesh) Z VWV TIRE R DR EEITR-TVWS, L, FEIE) (2004) X, Sulfix
OFMEAEMTHE, § °C DEBIBDTHEMRHHLBEL TEBY, BIEH (2008) 2BV TH,
EIXRFEAR]1 mg LDD7a/sl, Sulfix®i LB RENTLALEHRELTWS, RELH—IT
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BNTIE, 0.1 mg BEOHERRE CORKE “C HIEE BHEL TRV (B - 4, 2010) ., 4ict
BRFRBITCEEL T, Sulfix®REEANVTICRFRSTI7 AN AR THIENEE CThHD
EEz2 LB,

FWRUTe_RZ U RRERNT YT | Sulfix®% W25 EOM, BT ANBMBER 2 ERETS
FEELUTC, BB ICRE 2B E L TME - W Ab3 B8, BRLSD M Ic 8RR &8 T2 i
L. BRBEHIMBEAT RO T D 8D, ZDHiEL, BREHE BFERIIZP oKD EMBAT 52 LiI2X-> T,
REHIEH THMERLRE RS SE ., B LBLLTREL >, REHFORFEEZLRIZ COIKT5
HDTHD, €T T FHFEIZBNTHEL, BEORENBRORIT n-_U o REERNT Y T DA
IZ&D CO, FBFRITCIX, /97 7AMBTERD SR BHIZOBERBMBEEZEAL, 777 7485
AT BNEIDETTc, FAWTEEEH, BASIRICAVSELE (Vivaspin™6, 30kD MWCO)
D74 NEF—THY, Y= —F /L7 4 (polyethersulfom : PES) 2>5725, PES OfEERIE

[(O)y-00)-s0.]; To» s cises.

EBRFE

PES 3UBH 5 mg ZE2 (L8R (CuO) #9 50 mg ZFH JEH ITE AL, BRRERINNERS DV NEEE O — =N
BRI Lo TR E T AL, 725 TNT, BBt CuO, B8 (Cu) . 8847 (Ag) A HE IZH AL,
BREMES A VTBEE OMBF LI E>TRBETAME, © 2 DORBREHERE L, BEEH
INEGE, 3 KERIANT T 600°CETIRE L& 600°C T 2 RFEIRFR, £ 2 BN T 900CET
JRE EF . 900°CT 3 RefIfREE. LV ORM T, BEOMEIEIL, —KIZ 900 CETEE L&,
900°C T 4 Reflj{Ri%, £ D% 8 fMNIT TRIRICETEVOE4LE AV, Fi2, hEnBbhiz
KB H R LT, 2F ) — VR ER NS T DR R R RERB T T EEE., BT,
TLH ) VR BR NI T DB ER, OF 8 ERFHAERAT, BONI- COy ik “C JIEHE §
Be BlEAcaBIL, “C HIEA CO TR L TIIABRETERLINS ST 7 AMLEITRoT, iz,
757 7 ANBER Uinlnolz CO BT RIZBIL Tk, CO, MERIT Sulfix®RIE % 30~40 mg &
Bz, 380 C C1IRMBERIGIEI®R, /77 7 AMbE T RoTe, AL 77 7 AMIT AL
SUABOF—FoMNIED . A TBRRFERAUESREH R F— DM BE RT3
(HVEE) {2~ T "C ERBIEEIT o7z, 728, "C HIER R AMS THIELR § °C EExHAWT
RN AR5 B E2 272 -7= conventional *C B THRLIE, £/-. 6 BC HIEMRIcHELEZ CO,
L ERN AR B4y brEl (IR-MS: Finnigan MAT-252) (23 AL, § °C {EZHIEL,

TR R

#11C, FRFNOERSEML (EFORMEONL®) T, FF77 7 A MM ERLENENEIDEO,
XCRT, KT 2oTVB“Cu0 DA T—RME”DFE (RH®) X, F U 7o 7R
THTTT77AMNBERLIZND, CuO DA THBBERMBETTRIL (&HD) ., FF7 7 MR ER
THRIERDND, £, CuO+CutAg ZIRMUIZB AT, BRERME (EHQ) . — KM (it
®) VT NDBFELTFT7 7 ASPBAER LTINS, FFZ“CuO+CutAg TERERIMEY DG H (R1EFD) |
RUBNTTEREBLRSTHT F7 7 AMBERLTWD, ZOZENDL, BRERMBLIIL,
CutAg ZMABHILIZE->T, REFORMBRBRMICBREENTHBZ LR LD, LdL,
CutAg ZMZ Th, —KMBDRE (FH®) X, XAV BRBERIN v TR LIRSS T 7
ARBER LR ED, BPERMBEIT 2o T2IE508, B h OB E Ag BBRMITRKIERL.
MRS RERITREENILRBEINS,

PES BAB}D conventional C 4EX BITR 8 PC HEE 2. M 1@@)bIITT, 28, & 1 OFHEO
ODRIZBNTIETFTrAMRER L o272, 2l CO, 12 Sulfix® AT~ T, /577
ANEAERLZ (X 1 O BRBY vk,
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Table 1. Sample graphite formation at several experimental conditions
#1 VRO DORBAEERIZBIISS 777 A MO

R BTy CuO D #A CuO+Cu+Ag
B Y @ O @ O
L @ X @ O
18 H gk Y ® X ® O
L @ X X

Table 2. **C and & *C values for PES samples
22 PES Bl MC B8RS BC i

Experimental 1C age ? Lab. Code# C*beam ¥ 8 3C (%)
conditon (BP) (NUTA2-) Intensity(nA) by AMS® by IR-MS?
o 29,040 +130 15393 232 -26.5 -26.3
@ 30,190+150 15394 228 -26.5 =
Stepwise @ 30,440+140 15811 200 -26.4 —
heating @ Sulfix® 31,340+150 15813 210 -26.6 —
@ 30,610+140 15810 210 262 -26.1
® Sulfix® 26,130+100 15815 207 -26.0 26.3
® 30,120+150 15395 224 27.1 26.3
Normal ® 29,850+140 15812 198 -26.8 —
heating @ Sulfix® 27,590+140 15378 177 275 26.2
@ Sulfix® 28,940+140 15380 241 249 —
Sulfix®  31,830+150 15816 220 -24.8 -26.2

1) EREAIEIF 1 0D~@ITrit. 2 MCHEROBEEIT 10, 3)3 HE QOHERO L — AR,
4 #7 b AAEREEFIC L SBEEM. 5 MAT2521C & 2 HIEMH.
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Figure 1. (a) 'C ages for PES samples; (b) 8 1*C values for PES samples
B 1 (a) PES &kt “CLEMRM  (b) PES Rfto § C &
AL T AR RN T TR, BRI P BE BRI T EERE L7885 B
DiL. Sulfix®REEMLX TS IF7 7P EERLERE:; Q@GO Cu0 D&, QDO®IE
CuO+CutAg ZHIMUTMALIREL,  (b) FORITH-T=FryME, IR-MS X5 HIEE.
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BYfERONEAE L7 @ (CuO DA, RUZURBER N7 EHE) . @ (CuO+CutAg, ~ K
BERINTEL) OBEAE., BERLTF77ABERL, FIE—ETHCER, § °C HERE
HBREZEND, WThO FEBCBWILEEEOEWEREIEGONIEELILND, — 4.
Sulfix JLEEZ ML 7-308HT, “C 4R, § °C HIBIER L KB AP R b, Sulfix®uElg
@ § PC X, Sulfix®LHETD § “CHE (B 1G)F DI THALE oy h) LDIELoEMNKEN, =
i, BTE 2 AMS IZXBH A THHOITK L, HFE D IR-MS IZXY, BET0.1%RE CHESHh
FETHBIDELEZLNAN, WTNOREL 4% Y —2BERBLNEZEME (F 2),
AMS 1245 § BC D FNIZLFEZIT R ENEE 2 LR, Sulfix® LB 0 § PCEDOFRITLD
AEMIZHEDIIENTHBEE 25, "CERIZEL T, 20XV Sulfix®LH 4Tl BEIC, E
BELOKERMB AL (H 1(a)), LAL., BERERINEEITR->7B 51, Sulfix®AATHR D 6
Be izt izPERA LT, “C ERICELTHLIZE—BOEE2LAENA RO, D2 Lh
B, BRERMEEIT ol FRREB P ORRBBIVZERIT CO, 12709, Rl 230 78d
STeEEZATENTES, BLENRLAZRE CO, FORRBHERIZ COz IR TELT, o
RBERBESE LB LRI Tl T8, Sulfix®UEEITROL, JREO—EA Sulfix®iz
BESNAILITRY, RERLSRIRELS, FOR, 2C, B*C. “C MicE&1TIkELESR]
BELEHT "CERBICEEEREN WEEZ LN, K 1)L, Sulfix®L#E 2 L3k
e ERBIELOKBERBRLNDZENE, Bl E BEEFEO RN TRV IR RBRE
N5, Bl EDORE R S, SRBHABEDOBRIZ B BRI INER1T2-> TREFHR DR FEEELRIC CO 1215
Z&. Cu, Ag HNIZED, B ENAME S EOFMBE CEXEHRBA AhLEREL TRBLLE,
BREFRTF7rAMERE. FBHE “C 48, § °C HIROEDIEHTHAI LML 2oT,
Ll Cu, Ag AN LOIERO a3 72, BERRUNETHHEEZ LIS,

B O

EZHBRFERBCRETE - P—OXER AR, HHERAERK, £ TBREXFREBHEEHER
O H KRS EM BTV ELE, SDICELTESBILBEL Rk, 2RO —5
IR ER R B w B & (PRERAO I A SE No.21654070) DBIEE &5 CTiThhE L,

&3
B AR KAKLT - RKFEZ-FHER (2008) PR _BLRFFRICI T2 RE RS L 5a51—
HBLLARTHICIIRABERABOB . EEBEAZNEHREETHEFHEE XX,
160-168.
B FEAL AR (2010) D EERFREID AMS “C FHITICIANTC. & BB AP IERE B 977 L8
£3F XXI, 316-323.
R B R - il F 548 - RRNRT RS 2 - 85K R (2004) 1. Mass Spectrom. Soc. Jpn. 52, 339-346..

AXREER

REHREEDIRBIZ BT, TBH OMEE TII R BEAMBE EREL RS . BRL&7E Tk
EBMEBTHETNMUIEE ., HBWVE, BB CO, DHRDOBRIZBWT, NU¥ o EEZERN
T Sulfix®RIEICLDNEEITRLTHF R, T FhREO7 77 7 MERORE, 1551
% MC AR, 6 °C R RBVEF T, AWEREBHIMBE RS E T2 PES 7412 —T
BB, O R BRI LA IIREI T O RBLELIZ CO, ITTADIZFRNT
HBHZL, BRBHREERED Cu, Ag TINL, REHOMBESE2RETAOZETHAIL, Sulfix®
LEEITIOE, BONB “CER, § "CHEDKEEMERBTEERHEZL, BHOEMIT RSk,
PLEDOFRER DL, BBHICuO, Cu, AgZMNA TREHEL ., BREMMBICL > TREREESITHH
EMEEEDHS C £, §°C EERBIDIRELADLEEZLND, ZOFEITB VT, COs
B0 AV ERER N v T IRIMLERWEE X BB,
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