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Abstract

The age of ancient iron artifacts can be measured by using carbon component contained in metal iron that was
included during the iron producing or iron reprocessing stages. To extract carbon from iron artifacts in a form of
CO,, a quartz tube has been used for metal iron combustion at the temperature of 1000°C for about 15 hours. We
tested the quartz tube combustion method successfully of metal iron in a fine flake condition of almost Imm in size.
Almost 87 % recovery in average for 24 samples from a standard iron material was attained when metal iron weight
is about 25% of CuO used as an oxidizer. The CO, of about Img carbon was changed to graphite and "“C dated with
the HVE "“C-AMS system at Nagoya University as well as NEC 0.SMV compact AMS at Paleo-Lab Co. Ltd.

One of the common iron artifacts in Japan is Japanese sword, owned traditionally by samurai, a Japanese
warrior, and used during battles. At the present time, Japanese swords are one of excellent art collections, and
many fake swords exist in the market. Traditionally, Japanese sword has been authenticated by experts based
on visual outlook of them and judged real ones out of fakes. A more scientific method was required for judging
the original sword. We have analyzed several iron flakes of about Imm in size collected from Japanese swords
in the course of grinding and re-sharpening them. The analyzed swords were believed to have produced in the
Sth century and after, by the name of the manufacturer inscribed on the surface of the sword, and/or by the
traditional judgment by experts. The obtained '“C dates for the sword samples were calibrated with IntCal20 and
compared with the authorized production dates by visual analysis. The '“C ages were almost consistent with the
traditional judgments. We consider that "C dating is a useful tool to certificate the visual judgment of the swords
by experts and to accept existing historical documents about them.

In addition, iron rust samples are commonly excavated from archeological sites in Japan and in foreign
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countries. We have tested four rust nail samples from archeological sites in India, to collect carbon component
successfully by the quartz tube in the same way as pure metal iron. The nail samples were covered by rust on the
surface, but the samples should contain metal portion, because they reacted on the magnetic field. The carbon
content of the rust nails was from 0.2 to 0.5 % in weight ratio, similar to that of pure metal iron samples. The

obtained "“C ages were consistent with their archeological chronology.
Keywords: ancient iron artifact; rust iron; carbon extraction; heating iron in quartz tube; ”’C dating; AMS
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£ (mg) £ (mg) HZH(%) | (%o) (yr BP) (cal AD/BC)
ETO-101 356.76 | 0.88 0.16 -30.6 | 1714£73 | calAD 205-540 AN
ETO-102 557.38 | 2.53 0.45 -24.8 431+31 | calAD 1420-1500 | 7L BEAL -
KA
ETO-103 41293 | 229 0.56 —28.6 | 612438 | calAD 1300-1410 | L7 FFfY -
FKAFH
ETO-104 628.72 | 1.11 0.18 —-32.1 | 922432 | calAD 1030-1210 | & & )
~ e A5
SUKEM-1 678.04 | 4.61 0.68 —20.8 | 900+18 | calAD 1050-1220 | &A1
CYOKT-1 118322 | 1.69 0.14 —25.5 | 156420 | calAD 430-560 LR
Magusa-1 387.56 | 1.66 0.43 —21.3 | 2247421 | 390-210 calBC SR 14191
Bronbeek-1 825.12 | 1.62 0.20 —24.1 | 1890+21 | calAD 110-220 AH
Nagamitsu-2 | 380.08 | 1.74 0.46 214 | 636+20 | calAD 1300-1400 | ~BH
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F£2 1 HA v NEH OSSO CHEAER R

B 5 SRBCRE | B R B | Bk F | E S| 8C (%) | MC age | B IE | B ERT
O =& | ®(mg) & A HWwE (yrBP) | 1%
(mg) (%) | KF = (cal BC)

Ind-Fe-1-1 1214.45 | 2.71 022 | 1.60 -16.9 2102420 | 170-50 | BC1 T4EAD
Ind-Fe-1-2 EINS 1.08 -15.3 2156+21 | 350-100 | BC1 T4EAC
Ind-Fe-5-1 1226.74 | 5.72 047 | 1.97 -20.4 2389+22 | 520-400 | BC1 T44C
Ind-Fe-5-2 [ 533 1.80 -20.1 2430+22 | 745-410 | BC1 T4EAD
Ind-Fe-6-2-1 | 1858.81 | 5.24 028 | 1.53 -13.7 2585422 | 800-770 | BC1 T4EA
Ind-Fe-6-2-2 EIlSE 2.18 -13.9 2553+22 | 800-600 | BC1 T4EAC
Ind-Fe-9-1 1181.21 | 4.36 037 | 1.87 -18.3 2310421 | 410-360 | BC1 T4EAD
Ind-Fe-9-2 EINSG 1.71 -19.5 2303+21 | 400-360 | BC1 T4EAC
Ind-Fe-9-3 EINS 0.78 -32.14 2447+25 | 750-400 | BC1 T4EAC
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