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Table 1 Relative X-ray fluorescence intensities of the bronze Buddhas of Taihe
and Jingming periods of Northern Wei.
(The X-ray intensity of 20=45" is assumed to be 100)
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The marked positions (XFL993 is bottom side and XFL994 is tenon) were
measured the chemical compositions by X-ray fluorescence method.
The marked position (XFL993;bottom side) was measured the chemical
composition by X-ray fluorescence method.
The marked position (XFL995; right arm of right attendant on the halo) was
measured the chemical composition by X-ray fluorescence method.
The marked position (XFL996 ; upper right hand part of back side of the halo)
was measured the chemical composition by X-ray fluorescence method.
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Table 2 Observed values of lead isotope ratios for Northern Wei Buddhas.
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Fig.5 A figure of lead isotope ratio of Northern Wei Buddhas. (A type figure).

A to D regions in the figure mean the main distribution area of the lead ore.

A:Northern China lead, B:Southern China lead, C: Japanese lead, D: Korean peninsula lead
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fig.6 A figure of lead isotope ratio of Northern Wei Buddhas. (B type figure).
Refer to Figure 5 for the explanation of A’ to D' symbols.
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Scientific Examination of Bronze Buddha of Northern Wei

Y oshimitsu HIRAO

Tokyo National Research Institute of Cultural Properties

13-27 Ueno Park, Taitoku, Tokyo, 110 JAPAN

Chemical compositions and lead isotope ratios of two bronze Buddha figures of Northern Wei
(AD439-534) of China were measured. Scientific examinations for bronze materials of Buddha figures
were seldom applied because of conservation problem or religious restriction. Each bronze buddha
figure of this report had inscription of the year of Taihe[##1] 16 (AD492) and the year of Jingming
[§89] 2 (AD501) of Northern Wei respectively.

Chemical compositions were obtained by X-ray fluorescence method. The observed values indicated
that main components of the figures were copper-tin-lead alloy and the surfaces were gilt by gold using
mercury technique. Small amount of antimony, silver, arsenic and iron were found as contaminant.
Main chemical composition of Taihe Buddha was calculated to be copper was 85%, tin 10% and lead
5% and of Jingming Buddha was copper 80-~75%, tin 10% and lead 10~15% respectively from the
spectral line intensities.

Lead isotope ratios were obtained by a suface ionization mass spectrometer. Lead values of two
buddha images indicated that Taihe Buddha contained lead from Southern China and Jingming Buddha
contained lead from Northern China. It was found by the former analysis that there was clear
difference in isotope ratios between leads from Northern and Southern China. Judging from the
results of bronze mirror analysis, Western Han (BC202-AD8) used lead form Northern China only, but
Eastern Han (AD25-220) and Wei (AD220-265) used lead from Southern China only. During the Tang
period (AD618-907), lead from Southern China seemed to be used mainly for many objects and was
also used for the casting the Kaiyuan Tangbau which was a famous bronze coin of this period. Small
portion of northern lead was also recognized for the coins. The Buddha figures of Northern Wei of
this work indicated that the production of lead in Northern China area was re-started during this

period at least.
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