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ABSTRACT By analyzing the chemical compositions of bronze mirror presumably excavated from Mireuksaji tem-
ple site, Tksan, we have surveyed what alloy composition was used in casting the mirror, and also tried to estimate the
manufacturing technique of the bronze mirror, through the observation of microstructure, as well as which region°@s
galena the lead used in the mirror belonged to, by analyzing the ratio of the lead isotope. The content analysis result
of bronze mitrors shows that it consists of 68.8 to 73.3wt% of Cu, 21.6 to 24.9wt% of Sn. In particular, the content of
Pb of Mireuk 2 and 3 Samples are higher than those of Miruk 4. The observation result of microstructure demon-
strates that Mireuk 2 and 3 consist of & and @+ cutectoide phase made through casting process. But Mireuk 4 show
other process employed, such as quenching though martensite structure. In the analysis result of provenance though
the lead isotope ratio, the origin of the used in bronze mirrors excavated from Mireuksaji temple site is presumed to
be from galenas of Japen. like this those, the chemical composition, microstructure, and lead isotope ratio of bronze
mirrors excavated from Mireuksaji can be utilized as fundamental data to compare mutually with other remains.
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Table 1. Parts of bronze mirrors excavated from Mireuksaji temple site

NO. Sample Artifact name Excavation sites Excavation Date Age
1 Mireuk 2 bronze mirror(F-97) Lotus pond 84.7.24 Unified Shilla
2 Mireuk 3 bronze mirror(7503) West side of building site 84.9.6 Unified Shilla
3 Mireuk 4 bronze mirror North side of monk building site 83.11. Backje~

(pasu,6273) 29 Unified Shilla
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Table 2. Chemical compositions of bronze mirrors

) Composition(wt%)
No.  Sample Site -
Cu Sn Pb Z/n Ag N Co Sb Fe As Bi Total
1 Bronze mirror with ~ Bongsan—gun 4219 2670 556 7.36 1.05
fine linear disign® Shongsan-ri{North Korea)
2 Bronze mirror with ~ Asan-gun 395 273 11,4 005 0.7
fine linear disign® Namsung-ri
3 Bronze mirror with  Shinchun-gun 797 160 40 0.04 0.15 0.043 0.08
fine linear disign® Youngsan-ti{North Korea)
4 Fragment of Nonsangun Wonbuk-ri 714 226 590 <002 0.05 002 086 041 027 10156
bronze mirror®
5 Fragment of lksan Mireuksaji 674 258 488 0.0039 0.047 0.14 0.25 0.018
bronze mirror™
6 Bronze mirror™ lksan Mireuksaji 20
7 Bronze mirror® Icheon si Sulbongsansung 238 - - - - - - - - -
8  Bronze mirror with  Jeon-u si Hyo-ja dong 640 304 468 0022 040 0.063 0.228 0.062
fine linear disign™
9 Bronze mirror" Chung-nam over 30 Tr
10 Bronze mirror’ Gyeong-ju Bunhwangsaji some - - - - - - - - -
24
11 Bronze mirror’ Gyeong-ju Bunhwangsaji 19 8
12 Bronze mirror’ Gyeong-ju Bunhwangsaji 27 -
Table 3 Chemical compositions of bronze mirrors excavated from Mireuksaji temple site
NO.  Sample Cu Sn Pb Zn Ag Ni Co Sb Fe As Total
1 Mireuk 2 66.80 22.90 6.31 0.01 0.31 0.15 008 0863 0.55 - 97.74
2. Mireuk 3 69.10 24.90 548 0.01 0.06 0.13 005 0.13 018 029 10032
3. Mireuk 4 75.30 21.60 0.54 0.02 0.58 0.15 0.05 0.50 041 - 99.15
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Table 4. Pb isotope ratios of bronze mirrors

Pb isotope ratio Discriminant score
206/204 207/204 208/204 207/206 208/206 DS DS:

Mireuk 2 18.124 16613 38.506 0.8616 2.1246 0.330 -0.117
Mireuk 3 18.194 15.622 38.656 0.8586 21191 0.200 -0.079

Bronze Mirror
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