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Abstract

Charred material is widely used for radiocarbon (**C) dating in archacological and palacoenvironmental
studies. Reliable *C dating requires appropriate chemical treatment to remove post-deposition contamination,
especially humic acid, from the charred material. This study compared two pre-treatment methods:
Acid-Base-Acid (ABA) treatment and Acid-Base-Oxidation with Stepped-Combustion (ABOx-SC)
treatment, in order to examine the effectiveness of decontamination. The ABA-treated environmental
charcoal yiclded younger “C dates than the ABOx-treated samples, probably owing to the effects of
remaining organic contaminants bound to the edges of the charred material’s molecular structures, which
were produced by the original pyrolysis. Oxidation treatment can preferentially remove humic acid
contaminants, which remained after NaOH treatment. Therefore, the ABOx treatment can more effectively
and efficiently remove exogenous humic acid than the ABA treatment. Furthermore, stepped combustion
procedure can remove remained contaminants after chemical treatment, such as exogenous organic
component and atmospheric CO, absorbed during samples treatment. Therefore, the ABOx-SC treatment of
the charcoal samples can lead a most reliable *C age for the “old” (especially >30 ka) samples, which are
susceptible to contaminants.
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MRS 2B S S, ZOBKREELORELERICEEREL., BRROTAL ) RS 25
I

23.CO, H A¥RR
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oBxpEM#EL (Stepped Combustion: SC)
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Fig. 1. Procedure of stepped combustion
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BERS LB TERZEIITRD, s %
¥ 72, NaOH 4F % BrR\v 72 AOx WMFH D . B
aﬂl:%b\‘(\ Sample 2 u%o) 2 aﬂ (m :;I::g:i Nil ABA AOxX ABOx Agg Al;gx
?é ’:;82 ]?JP; T ‘;]S g:x &i(;ﬁ ?i&ﬂi%i\ilf ﬂ;{%&&ﬁ Fig. 2. Radiocarbon ages of the environmental charcoal
AL, Z . X : BOx samples. Error bar is + lo.
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SCABEEMZBZZLICLY, BB “CERERTWERIZYZ T 2EABE LR,
ABA-SC RL# % O BHid ~44,440 BP, ABOx-SC A% OREE~44,200BP ¢ 72 o7, L
TeBoT, SCABEICLY, EFLAHRMBERELEARRERSVREESNTLZ L BRE X
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RICHOMLZABEICE N TR, REBOBEREZIZ T, WHICAROHLRRE L ZEH D
OBERICRL B EEL 2B, Bz, TWERR2FEORBIEZN&KE LIRS, REBD
ETHALARBIEZEHIILHENIZCL LA RoTWAHREXRE Y, 20k 5 RR{E
BREZEHEORRPICHRREAZZT, KIEBAFHO-COOH EBHEMLTWBZ &
BHEE XN T3 (Cohen-Ofri et al., 2006), FOFERE LT, RIEWHL T D NaOH IHEHEIZ
T AHEMEMNEML, NaOH LB OB IIARBHBOBREIIHE- T, RIEWHTEE
HbIEHT 5, F0%H, BEEO NaOH LB CRRABOZRAAELEZBLLBRED 5,

—F., Ox WEATBRILAMIT L > THRBHBR L 0 - RET D, ZOoB{LIEIT. B
YOEBRESEBELENICOMT I, 2T, BEHBREIZRFTEERELAH THEREINZ R
BIIHERTELSFTHE, 2FEV, Ox LB THRELSFTHIBHBRABLENITHEIN,
RIS FEELBIEBR UESFIETA38BET S, 2070, Ox AE I EH
BMEPRETEDHEZBZOND, ¥, BHEBIIRILY S T CEZHNICES LR CHAB W
WHEETA LDOLH D, Z0ORA . EMABO NaOH BRI T 5 BMIEIX/ NS 2B,
NaOH 0B CiXlRIT 2 WABEEER H B, Z 2T, Ox B L5320 FOBRLIIRENGAEL
57-%® (Ascoughetal,2011), FTARMCKES LEBHEBIAEENICBLSH - BRESh
HeEBEZODND, LEOZ &b, NaOH LB OB IZ Ox ALE % 1 % 7= ABOx ¥:1%, ABA
EEEBELTHRWICEEBRLRETCESLE 25,

ERLAERBLZLWIZ "CEREDORE (Fig.2) #BiE 25 L, ABOx k)5 NaOH 4L
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A NaOH LA ZTHOBEEBL LTI, 1) BN ESTFOEMEBS FE2BHTE 5, 2) NaOH
BHRICBEH LA EERER TSRO T HCLIZE VIR - EIRL, SR LTHWS
TENRTES, O2ENETLNB,

1) Ox ATk, B TORABEENCIAMEIL TREEND LR, ZZT, 7
WERCHAIBHERBRIIEEZ LB ERZRERVELSTFERIEED THEED, LK
XEIDHFEREFO, £, HBWES FOEEBARBFTICEETHIZ, 4EIT-
mOx BOEGET CRHRETELWVWAIEELX DS, 20X 5 2B H T, Sample 2 IZBW
T, AOx #LEE ) NaOH LB %17 o 7= ABA 72 5 TRIZ ABOx fAE L 0 & SRl il B 5 SR AT D
ofcbBZrbhB, £, EFEEO Ox B Z, R IEHOoTFHELBAKTHILEHEELL
2Vvy, —F, NaOH QB2 X AR OBREIX, £ NaOH BHEIZ T 2B E KT
T35, NaOHAAEIZEWT, BRIEAZZIT CTHASERE L ERIEH TR —HBEHL T
WBHZEND, RILBATLERASOSTEZR/ROBLTOBEBR TCLEHT I Z L BT
ThiHEEZELZLNS, LER->T, NaOH LB TIIBASFOEMBREZR O HRH 20
HEEXLND,

2) NaOH fHRR G ICIEARDOBHEER L RICDHEDOEIBEENS, €D, NaOH
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BRI, CZLABEEORBLEZO CERBELRTZZ LT, BOBELRRREZE
BTBILCRATESE, LEB->T, RILBRABO "CERBOREELE2EMTH2D
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DPROFENRTCERNVEVIREEZREL TS,

HEDZ b, RIEBOLZEAE TiE NaOH 4L & Ox LB OEF %17 9. ABOx IR
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4.2. B REMBAIE (SCHAHE) X HAARREOREIZONT
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EF iz K% CO, (Vandeputte et al., 1998) | 2) {LELBRIZBFE LA RAEHEK 7 (Bird et al,,
1999), 3) —EOHE/ERRE (FIxiE, REOKkE, BERY) CTREFIBRVAENEZX
KB CO,, DIEBEBTLNDG, ERXBUCHED Ny 7 7T 7 FEIEVWRE T,
EPBRBEARARIF COICLBFELATHLERBICEELRITT., £od, RELHEZEOR
BERXIPTCHRIZLIITEZDIFEINFELY, FFETHWE SCHABOFEIK., 630°C
OMBBEORBZ—BEbREPICELTI LR AHRBFITHF LI AT ELAHES
7o, 3) WIAERBPEHTCEIATHRNTHBLEEZLOND, ¥, KFFHETHWE
FEE, BRBOTR2EHBEETToTWAHEETIR, HEKEBEVORE - RETSCR
HETXBE VIR TCEANRFEETHDILE XS,
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XD ABA B TlE, NaOH NATCHAROBHEBIC I ABREAPBRELERRZVWESE D S, &
7o, %t L CERE O NaOH LB %2175 Z L ZRB OB LR EZHL BENRH B, —F. =7
0 AERG U AERIRIC K BB A X 2 ABOx ¥R TR, Ox ALBRIZ X U RAES 5y Fioxh LT AE R
DT EBERICBISET D720, SIRNILOBHNIICEMBRZRETES LEZ HRD, BEREM
BIE T, (BREAEEZICRT LA SR A s 2 6 I —#H O AR CRUD AL RS &
BEARKF COIC L AEREFBRETIHEELTEDEEZONS,

B
EHFFIZAVTERIERBSHC OV TR BEXEFHERORE RHBHILBHE LTV
EwkboRERALE SAEIEREAEHDEORAR REEEL L TIKHREREREGTZA
EoEOREECHETCHERFECH LCEERBE 2V ERWE, Z IR L TERH
BHLETFEST,
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