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Comparison of the Chemical Composition of Copper Products Excavated
from the the Miezu Naval Facility site (Saga) and the Ebisugahana Shipyard site
(Hagi): Difference between Japanese Indigenous Technology and Foreign
Technology in the late Edo Period
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The chemical compositions of copper products excavated from the Mietsu Naval Facility
Site (Saga City) in the late Edo period were determined by X-ray fluorescence analysis at the
Kyushu Synchrotron Research Center (Saga SL), BLO7. Among the compositions of copper
plates excavated from the Miezu Naval Facility Site, some samples had high bismuth (Bi)
content (0.045 % and 0.063 %) and others did not (0.000 %). On the other hand, Bi was
detected in all copper plates of the Kaiyo-maru, which was built in the Netherlands during the
same period (average value = 0.045 %). To confirm the Bi content in copper products of the
period, 35 copper nails excavated from the Emisugahana shipyard (Hagi), where Western-style
sailing ships were built at the end of the Edo period, were analyzed in the same way. Regarding
the nails from that site, 12 nails were Bi-free (0.000 %), while others contained trace amounts
of Bi (average value = 0.016 %). In addition, copper products produced at the Besshi Copper
Mine contained little Bi (<0.01%) and were smelted with high purity copper. Therefore, copper
products excavated from the Mietsu Naval Facility Site are considered to be a mixture of
copper plates used on foreign ships and Japanese copper plates. Furthermore, copper nails used
at the Emisugahana Shipyard contained less Bi than those of the Kaiyo-maru. It is presumed
that Japanese copper products at that time contained less Bi than foreign-made copper
products.
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