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Radiocarbon dating of ancient iron artifacts with high precision: Extension of
measurements from metal iron to rusty iron samples
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11,200,000

19 49 Cu0 1000 15 90
14C

14C 14C
14C
14C

The age of ancient iron artifacts can be measured by using carbon
component that was included during the iron-producing stage. To extract carbon in a form of C02, a
quartz tube was used for metal iron combustion and carbon recovery of almost 90% for 24 standard
iron materials was attained. We analyzed several iron flakes collected from Japanese swords whose
ages were estimated by the inscription on the sword surface or by the traditional judgment of their
appearances. The 14C dates obtained were almost consistent with the judgments, suggesting that 14C
dating is a useful tool to certificate the traditional value of the swords.

In addition, we analyzed rust nail samples from archeological sites in India in the same way as
pure metal iron. The carbon contents of the rust nails were almost similar to those of metal iron
samples. The obtained 14C ages were consistent with their archeological chronology, showing that 14C

dating can be applied successfully to iron rust samples.
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