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Preparation of iron rust samples for radiocarbon dating with AMS (II)
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Abstract

It is well known that ages of ancient iron artifacts can be measured by using carbon contained in the
iron artifacts. As a simple method of carbon extraction from iron artifacts, a normal quartz tube is used for
metal iron combustion at the temperature of 1000°C for about 15 hrs. We tested the quartz tube method of
metal iron combustion successfully for metal iron in fine fragment forms and reported the results previously.
In Japan, iron rust samples are commonly excavated from archeclogical sites of the Kofun period and after.
We have tested to collect carbon from iron rust samples successfully by the quartz tube method of iron-rust
combustion at 850°C for 3 hr. We have experienced that quartz tubes were broken twice during combustion:
at 900°C for 8 hr and at 850°C for 3 hr. 'C age, 524+25 BP, was obtained for an iron rust sample from a
ruin of Fe manufacturing site worked at 1850s in Saga city, Saga Prefecture, Japan. The '“C age was too old
compared with the estimated age of the site. *C ages were also obtained for three rusty nail samples as 2949
~3244 BP. The results suggested a possibility of modern carbon contamination in considerable amount
during rust process of metal iron that was produced by using coal as a heating fuel as well as material to

reduce iron oxide ore.
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1. RU®IC

W OSME OMIEEMRIL, SPICEREFET D, BECESICAVW LA ERRERORFEICOWT
DOHFHERFBRERBELSHEINTWA. HROBERT, HEekiin e ¥ OBk E KR DR
BICLVEEIZLT, CRCOILY, SGILEA LTV AR LB S s FikCiTbhi, g
T, e SADKREHEFET DI b, REZCIVELREARITIIZEALVESIZEREN
5. o T, HROGEEFICR - THHRBIE, RECHMT ZRETIRICHAVOREERRD
BEMLELZ LN, BERFZLHMHEL, "CHERUEEITH 2 & CRECHELBESRTDh
HAHEETZZ EAHES (Cresswell 1992; Igaki et al. 1994; Nakamura et al. 1995; /NEFIE A 1998).

—MEEE, ZOGPRIBOMHFEIZOWTRA Lie (FHHEH 2013). 2 E CHEHINE
PERNT, @BHEPORFEEZ _MILRF L LTHEINT S Z & B—BRHICiThh T & 7 (Igaki et al.
1994; Nakamura et al. 1995; /NEFIEA> 1998; JTEE - W4+ 2012) 43, BUiefifEAFike LT, #HEM%:
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WX AFFRFBORME (Huls et al. 2004; Cook et al, 2001) DRERZI1TVY, ZOFETHEHEIRORRK
ZERTCEAZ L &R UL, EAMERDR, ZhABHTEHLE LTRY LT VEITHbHIHEh
HRBERAWTHOERERERET HHFECEE LT, Y UL LRFBEMHT 2 H5EERIIL
7o (FFIE» 2014). &E, SV EhBRBEHHL, thbo "CERBELhEOTRET 5.

2. ZERITHWESERE
MO TORBERICAWESGIERE L LT, £ 1R THREZAVWE. B2 08kt vRB O
H, EEBEREIZSWTIE, (FFIEH2014) 28R ahizw,

R 1 EBRIZHWIE S TS

REES e REL R EE &=

RAS-Fe-1 BlgkiFErogeyr v | KK &K AR ~DRRG : %L

RAS-Fe-2 RIgFHOSY© | TRWEC Y OB KARER ~DRIE : T

RAS-Fe-3 RgFEHogy Y | LSBT Y OB AR ~DRRS  EL

RAS-Nail-1 | B{RoDgkéT WTE AT, B & Scm, $&TO | KABA~DERE : B
ZABYE

RAS-Nail-2 | BROLST Wrm ST, B & Sem, $ET0 | XKABE~OKIG : B
REBYE

RAS-Nail-B1 | ¥ttt &k4T BrE S AR, K& 15em, # | KABA~ORIG : @
$TORERVE

RAS-Nail-B2 | ¥ttt DgkeT WiEA AR, X 15em, # | kKABA~ORIE : @@
GTORENY E

HEH1 AXRFCSEYCHRB 2L X EEHE
#755 RAS-Fe-3-1, RAS-Fe-2-1, RAS-Nail-B2, RAS-Nail-B1-1, RAS-Nail-1

151



BEEXFIERRESHFHEREREE, XXVI,2015.03

3. £
3. 1 ¥E¥hboRFEMH

R2ICTFLEERBHC 0%, EMEBERE LTRFABELRL TOWAEERHHZ L2 b, RF
FOBRECEDIITE M AR L TEFHETFELRYIRL 2. 8, BEFHO S REIZH>W T,
FPIRO LERERICAE L TWiekd, BFREREZZEEB 2o T, FELEE2 AR B
ELE.

RAS-Fe-2 2 (U RAS-Fe-3 BEHZ oW T, RSO/ RF2ENREhNh 2 291 ¢, SikEgb
SO 500mg & HIZFEFIZAN, BEIZEER L TEH L& o7, B X Scm O30 (RAS-Nail-1,
2) T2V Tik, BE S5om, AE 4mm O/NEFEHREICAR, ThE, RIREMEER L ICHREIC
AR, BEZHE L. §4T3B RAS-Nail-B1, B2 Iz0WTik, v & —F A 72 AN TH e
ZHIDE L LTRHWE. BENICMBMREEAB 2 ITo &Y EOREZR 2 IIRT. PRVWHOT
150mg, £\ H DT 1700mg BE TH-o 1.

AEFICHE LGV vRehh o ZBIERFEEIRT 5201, SEOCHEBIC-E, BXFICA
LT 900°C TR RFIMEA LA L Z A, BEV & 5 48 (F 2 D RAS-Fe-2-1, RAS-Fe3-1, RAS-Nail-B1-1
3 LTS RAS-Nail-B2) 1IM#IC L VR LT LEok. BREICAE LiRAB (RAS-Nail-1) OB
WEE2en. AL FOBENT, MALTCELTADEA WL ENTHBL, ho 3 HE
i, FOEHTHAE LY, ERPAOKREICNMEL-RBOAPEHICHA-bDLEZLND.
Z DI, MBFEIZOWTE, BEZ T (900°C 225 850°C 7)), MBWERZEL< @ BN
3REM~) BREL 7. LA L, RAS-Fe-2-2 Thk, MBS % 850°C T3 M &L LTH, MEHizH
HEOMAESEE. NEEZE LT L.

3. 2 V95774 ORARLERRAMEELIE

BRERNEEHREHZOWTIE, V7 AMORZEBRORER L AW TRES ATOZRLREE
BEUR U7, Wi, BE»HEIR & ZBERE (RFBIZL T 09me~1.5mg) % 3mg O, HE
DKRFBH R EFLIZAETF AWHEHAL, R % 620°C IZMA LT ZBbRIEEZ ST 7714 MK
WERLE, ZThE27AIovsBOF—Fy b Y —FIEBHALT, ZThEAHBRBRZEOS
YF hual AMS BEEZAOCCREBRMELZHIE L. §5hk “C #£RiT, ntCall3 BET—
#¥ v+ (Reimer et al. 2013) 38X 18 0xCal4.2.3 7= 75 5 (Bronk Ramsey 2009) % W\ TEEN
CBEE L.

4. ZBRERLER

G ROV, B BB LIS PP EENEREL CO & LTEINTE A Z L 2HETE
7r. TORBEFENRFAALRLD, ERLEIRKRIFRHATHS.

R2IZCO,DHINE (RFICHAHE L GRT), REERR (REEREZHEFECOERTRLE
BEZ2%T) RLE. R2IECTFT IO, 4HORBSMBHICHER L, ZELRR DRI
DEFB DN, 4 BOETCRENL, AMS 2L "CONMCEESLELENS Img BEL
FORBRERNTEDZ L BBBTEE.

“C ERRENR T & 72 RAS-Fe-3-2 1%, EETOMNIERH» LEN SNz CHO—BTHS.
BAOEETE TIX, 1850 FICEMRAIFS, 1853 £ I BHMBRAFESF LI, EETH T,
ILDOREFEREZ HREEICEGTALOBMENTEED TS,
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F2 FEEMNLORFBEINE, EULRFTORMERRE “C ER

% | REES | B TR | A L RE | RE 8%C “c 4R | Lab-code#
=3 E E|ERE | Y | (%o)* (BP) (NUTA2-)
(mg) (%) eof
BE : pMC)
1 RAS-Fe-1 | AR A B | 500°C, 4 BFfH 76.2% -229:1.0 | 31225 21410
5.88 BT : 447mgC
1 RAS-Fe-2 | B & 4F | 1046.92 | 900°C, 8 B[ - - -
-1 B o & g kg
=
2 RAS-Fe-2 | #i & 47 | 1038.82 | 850°C, 3 BEfH - - -
-2 W o & I g
=
3 RAS-Fe-3 | 8l gk 4F | 527.85 | 900°C, 8 B[ - - -
-1 W o & I g
¥
4 RAS-Fe-3 | B gk 4F | 476.72 | 850°C, 3 B 4.7% -26.7x1.0 | 524£25 21409
-2 B o & ER : 22.23mgC
¥
5 RAS-Nail | ¥ 7z | 1744.98 | 900°C, 8 B&fE 0.05% | -15.4x1.0 | 2949224 | 21156
-1 ST EIR : 0.93mgC (69.3x0.2)
6 RAS-Nail | ¥ ¥ 7% | 1716.44 | 850°C, 3 I&fH 0.18% | -22.321.0 | 3244227 | 21215
-2 #RET EIR : 3.01mgC (66.8+0.2)
7 RAS-Nail | ¥ ¥ 7= | 289.31 | 900°C, 8 MfE] - - -
-Bl1-1 SRET g g
8 RAS-Nail | ¥ ¥ 7 | 183.73 | 850°C, 3 [ 0.52% | -20.7x1.0 | 2991x29 | 21214
-B1-2 haT B - 0.95mgC (68.9+0,2)
9 RAS-Nail | % ¥ 7= | 147.62 | 900°C, 8 BF[L] - - -
-B2 T g g

*) 3 C=[(*C/*C)sampie/ (*C/*Cppn — 1.0 1x1000 (%),
= =G, PDB ! Pee Dee Belemnite DUEIE CREEN L T AL RAZREEDLETHY, “c/C
kolEREKE: LTHWSONS.

BUGHEEFA HEIN S8k EBIZIBA L TW i KRIT 312225 BP, €% i3 524225 BP ® “C
HE£RERLE., 2D OHERALZBEEREMMR ntCall3 &g LT 2 1R T. EERBEORFFED
REIT 1850 EDEDOZ L THY, KRLEHETVELLTES, £/, REFOBRETIE, KKRTIX
2L, ERBEDRTWEZ L2 h, ZhbOFEREORFRIIME CIIivn.

—HFERARTHELNRL TV AEET OV EREHZ W T, B Sem DOFETER X 15cm DUAET D
Wi 52T, MO AR E B iz, BTF O 34T RAS-Nail-1 & RAS-Nail-2 i3, “C4ER & LT 2949:24
BP B L1} 3244:27 BP BB LN TW5. #E DM AE] RAS-Nail-B1-2 Tik, 2991229 BP B { o T
WA, Zh b0 EREBIOER & 23 RAROKSIE, ARZAVTERBSEFIZBNTREXH
oSz EE L LTEY, SIS ENTWEREIX C 28RV, VWb 5 dead carbon™ &
ZZbN5. SEPREFHEENEBREAEY EHZBNT, "C 28D RENGKY hIC
A&, FHEC R T E 2949~3244 BP (24T 5 “CBE (66.8~693pMC (HE1%2BHRD
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ZE)) WWHEDBENZLDLMBIREND. “dead carbon”IZHMRIRFZLAZETE T, At EZoERE
BH7DI11X, BRREZNLH 7T0%E<KBEBALEZ EITHYE TS, 72, BEOLLBVIAALTEKREA
PO BILRFEDRBLEFNMKLLDFEEZZIT T, 8°C #3-154~-223% &, BH DOFROME (-25
~-30%0) EHEILTREWVWHFIZYZ FLTWD (FFIEHN 2013).

i v4.2.3 Bronk Ram:

N

\IntCaH SEFABIERR

A

NN

(o2}
o
o

RAS-Fe-3-2 —
14C age:524+25 BP

400 |
| RAS-Fe-1 &

+14C age: 312425 E

14C & (BP)

o
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L | |
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X2 EETHOREKEN S EIR SN -8V EREPOARR LY D “C EMR L IntCall3 & DELER

5. ¥&
A, Rt (2014) OEROFER L LTELN TV “BILRFICSE, AMSUCHIEZRZ
20N, BCBIVNNCEREBZ. ZORKE, UTOZeRELdbLNLA.

(1) TFRHIOMSIFH (EETORKSIFEY) 2 OEIS2gkI EEFORRKR LSO
Mo EREET. BSFOBEIIARREET-LLTH, Bohk "C EREIXIETES. F1z,
FREMSTFE LT, HLTE5. HEOHARRBZRBSLERDS.

(3) 3 HEOBEOR-EETLSEIRENT-RED "CERZHEE Lz, BIEKRIZL, Sy ehoRE
& LT, Jik’dead cartbon” Tdh o 72 b DA, RNT D “C4EM 2949~3244 BP #Rr LT-. ZHhig,
BRRFEDPH T0%EBALTWVWDZ LITHYT 5.

(4) A%, FREBENOEREOI EEZZOFETHNTHZ LICEY, FEICks80iE
FEREEDHEND LEZRETT I TETH AN, SRIOERERIRTTFHETIE, YEORET 1
T RIZBWTEHRABOARN S DIREBEORBADTFHEIND.

E1D VCREZRTHEAMELTIIAVWLNRD [PMC) X, #bkto “C REZEENY “c #
FETERLTI100fEL72bDTHY, percent modern carbon (pMC)D BEAE TR EN 5. 200pMC 1%, “C
BENMEEGH "CRED 2M{ETHDHZ L ERT.
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[ F 3

EERONPHSGERH + o8&y UREH W, EETRERESEE BRICBHIER
ot ERARFRIY, AERZWIRRES Tk 2425 FERZEHREMEIS KBOFHFEHFR B
BA HRERE OB RFERAED - HORBRAMLEOEEL, REF L4 TBRFESE +
M@, BEEE : 24652155) OBMCIVIThbhE., ZZIZRLT, BEELES.
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