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Table 1. Copper-making remains
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Table 2. Chemical compositions of copper-slags.
a. ok - e - TTEIE
Fagal  BEgal RBENNEF  JGDEBF  JVRUEE  RBERIEE O RIEDUEF  NITOURE
Al 2.57 5.83 2.17 3.74 3.12 2.61 2.44 2.84
Ca 2.25 0.84 0.70 1,92 7.02 0.16 0.70 0.52
Cu 0.86 0.85 0.51 7.90 2.69 0.00 0.01 0.00
Fe 46.23 56.60 34.75 40.67 66.62 68.53 58.99 61.88
Mg 0.34 0.99 0.17 0.82 2.13 0.23 0.65 0.56
Mn 0.20 0.16 2.57 0.14 0.57 0.12 0.22 0.04
0.03 0.06 0.13 0.32 0.35 0.05 0.33 0.19
0.66 0.60 0.84 0.35 0.11 0.10 0.06 0.01
Ti 0.23 0.24 0.04 0.26 0.72 0.25 4.78 0.19
Zn 0.40 0.28 1.70 0.11 0.17 0.02 0.02 0.01
Pb 0.00 0.08 0.04 1.75 0.00 0.00 0.00 0.00
Sn 0.00 0.00 0.00 0.51 0.00 0.00 0.00 0.00
Na 1.22 0.15 1.88 1.36 1.67 0.17 1.07 0.95
K 0.69 0.85 0.31 0.82 0.82 0.06 0.67 0.28
b. Bk - MUK - FE1ak c. Uik « ZEB 6 - RSB
L gREE Uik Fegfnl Ky KRk
Al 4.25 3.7 2.91 0.99 1.54 2.32
Ca 0.40 1.26 0.28 6.52 0.33 0.79
Cu 0.81 0.25 0.40 2.34 0.08 0.12
Fe 32.15 32.24 37.08 45.34 63.93 58.39
Mg 0.73 0.69 0.28 0.25 0.20 0.41
Mn 0.17 0.30 0.03 0.27 0.03 0.07
0.14 0.18 0.20 0.04 0.12 0.21
0.48 1.49 0.05 2.36 0.07 0.10
Ti 0.15 0.17 0.11 0.07 0.06 0.15
Zn 0.22 1.04 0.00 6.64 0.01 0.02
Pb 0.12 0.00 0.03 0.00 0.00 0.00
Sn 0.01 0.06 0.01 0.00 0.00 0.00
Na 1.21 1.06 3.83 0.59 0.81 0.32
K 0.57 21.4 0.27 0.58 0.17 0.47
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GUEIGERE LGRS AELEE  Smalbs  JREEOL pRRIUE RIEREE REL

Al 10.97 11.15 6.70 5.45 2.12 6.61 4.75 3.14
Ca 0.75 1.36 0.96 0.43 16.53 2.17 16.65 8.62
Cu 1.23 0.95 0.73 0.41 0.47 0.26 0.56 1.60
Fe 27.52 26.85 16.22 40.80 25.27 24.49 16.79 36.02
Mg 0.21 0.26 0.32 0.37 0.25 0.62 1.17 0.33
Mn 0.51 0.53 0.32 0.22 0.25 0.22 0.53 0.37

0.06 0.08 0.07 0.17 0.10 0.14 0.06 0.16

0.77 0.77 0.28 0.60 0.25 1.18 0.21 0.37
Ti 0.18 0.20 0.18 0.19 0.08 0.22 0.22 0.14
Zn 2.30 1.75 0.29 0.15 1.18 0.50 0.05 1.20
Pb 0.03 0.09 0.22 0.00 1.31 0.13 0.00 5.21
Sn 0.08 3.28 0.02 0.01 0.00 0.01 0.00 0.08
Na 4.99 1.60 2.12 0.68 0.16 3.50 0.23 0.12
K 1.13 7.81 1.23 0.79 0.60 2.03 1.08 1.18
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Table 3. Chemical compositions of copper piece (weight %)

EAUE BT 2 R AL A P iBiE

Sn 3.15 3.21 0.38 4.08 0.13
Pb 0.96 0.22 0.07 11.87 1.62
Cu 55.44 85.20 93.38 61.13 94.27
Zn 38.76 9.95 5.07 21.72 3.10
Fe 1.10 0.83 0.24 0.30 0.28
P 0.09 0.18 0.11 0.19 0.23
Total 99.50 99.59 99.25 99.29 99.63
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Studies on Copper-making Remains in Japan

Wataru KAWANOBE
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110, JAPAN

53 remains in Japan related to copper-making were classified to several groups by the
characteristics of excavated materials. Small pieces of slags from the remains were analized
by scientific methods. A few remains are obviously those of copper-making. The remains
were classified by combination of metalic materials and the other archaeological finds. They
are 8copper-making remains, many copper-casting ones and those which were related to
copper-making or copper-casting.

The tools of smith and iron-slags were excavated with copper materials in some remains,
suggesting that the craftsmen might deal with both Copper and Iron. The copper-slags
were separated into three classes by their outside appearance and contents of Iron and Alumi-
num. The difference between these classes does not depend on the operated period and
locality of each remains. Each class seems to correspond to the process of copper-making.

The oldest copper-slag (the last of 6¢) was found at Naganobori-remain in Yamaguchi
prefecture. This slag has a large value in Iron content, being over 25%. This fact suggests

the use of Chalcopyrite as an ore of copper-making in this period.



