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wt.% [¢] Si S Fe Cu Zn As Sn Sb Pb Total 100Sn/(Cu+Sn)  Zn/(Cu+Zn) Zn/(Cu+Sn+Zn)
Average 0 0 0.16 0.12 86.20 0.98 0.83 6.97 1.17 2.60 99.05 7.49 1.13 1.06
Minimum 0 0 0 0.01 0.39 0 0 0 0.00 0.05 96.39 0 0 0
Maximum 0 0 24.28 222 93.92  25.55 2.37 20.83 7.66  101.04 102.79 22.97 39.53 39.06
FE-EPMA (JEOL JXA-8500F: 25kV, 15nA, 5um dia. Beam; 50um interval analysis); N (total numbers of spots) = 359.
wt. % [¢] Si S Fe Cu Zn As Sn Sb Pb Total 100Sn/(Cu+Sn)  Zn/(Cu+Zn) Zn/(Cu+Sn+Zn)
Spot-1 0 0 0.01 0.10 70.63 0.14 1.92 19.61 7.24 0.33 99.98 21.73 0.20 0.16
Spot-2 0 0 0.00 0.10 69.92 0.16 1.78 20.71 714 0.28 100.10 22.85 0.23 0.18
Spot-3 0 0 0.01 0.18 70.08 0.19 1.90 20.45 7.05 0.27 100.14 22.59 0.28 0.21
Spot-4 0 0 0.01 0.14 69.64 0.14 1.98 20.44 7.68 0.33 100.36 22.69 0.20 0.16
Spot-5 0 0 0.01 0.08 85.15 0.45 1.54 10.61 1.95 0.09 99.88 11.08 0.53 0.47
Spot-6 0 0 0.01 0.11 87.19 0.70 0.92 8.53 1.11 0.17 98.74 8.91 0.80 0.73
Spot-7 0 0 0.00 0.12 91.32 1.23 0.65 4.51 0.50 0.13 98.47 4.71 1.33 1.27
Spot-8 0 0 0.01 0.12 92.14 1.33 0.44 3.78 0.44 0.14 98.41 3.94 1.42 1.37
Spot-9 0 0 0.01 0.13 92.45 1.31 0.38 3.59 0.41 0.19 98.47 3.74 1.40 1.35
Spot-10 0 0 0.00 0.11 89.02 0.83 0.76 6.83 0.95 0.18 98.68 7.13 0.92 0.86
Spot-11 0 0 0.02 0.13 91.64 1.21 0.50 4.47 0.53 0.22 98.72 4.65 1.30 1.24
Spot-12 0 0 0.01 0.08 85.46 0.37 1.24 10.16 1.97 0.20 99.48 10.63 0.43 0.38
Spot-13 0 0 0.02 0.09 87.12 0.59 0.93 9.80 1.41 0.20 100.16 10.11 0.67 0.60
Spot-14 0 0 0.01 0.12 87.43 0.72 0.93 8.78 1.27 0.07 99.33 9.13 0.81 0.74
Spot-15  8.12 0 0.24 0.00 3.97 0.00 0.04 0.19 0.34  100.63 113.52 4.60 0.00 0.00
Spot-16 0 0 0.09 0.00 2.53 0.00 0.00 0.08 0.21 98.49 101.40 3.00 0.00 0.00
Spot-17  2.74 0 29.51 1.96 5.01 46.38 0.00 0.39 0.26 0.63 86.88 7.16 90.25 89.58
Spot-18 0 0 20.81 2.85 73.34 0.35 0.00 0.02 0.01 0.49 97.87 0.03 0.47 0.47
Spot-19 0 0 20.90 2.99 72.91 0.79 0.04 0.02 0.00 0.54 98.19 0.02 1.08 1.08
Spot-20 0 0 20.17 2.06 74.78 0.23 0.00 0.04 0.02 1.71 99.01 0.05 0.31 0.31
Spot-21 3.36 0 25.85 1.48 21.04 3751 0.00 0.74 0.19 3.01 93.18 3.39 64.06 63.27
Spot-22  2.14 0 19.94 1.14 2429 35.86 0.18 1.37 0.45 0.51 85.88 5.34 59.62 58.29
Spot-23 0 0 0.01 0.15 92.21 1.26 0.50 3.89 0.46 0.06 98.54 4.05 1.35 1.29
Spot-24 0 0 0.01 0.13 89.92 1.20 0.66 5.58 0.74 0.15 98.39 5.84 1.32 1.24
Spot-25 0 0 0.01 0.11 90.26 0.98 0.61 6.02 0.70 0.10 98.80 6.25 1.08 1.01
Spot-26 0 0 0.01 0.14 92.36 1.29 0.46 3.98 0.45 0.18 98.87 4.13 1.38 1.32
Spot-27 0 0 0.02 0.12 85.75 0.60 1.10 9.37 1.79 0.15 98.90 9.85 0.70 0.63
Spot-28 0 0 0.00 0.09 86.69 0.64 1.04 9.09 1.37 0.18 99.10 9.49 0.74 0.67
Spot-29 0 0 0.01 0.09 87.95 0.85 0.89 7.89 1.02 0.10 98.80 8.23 0.96 0.88
Spot-30 0 0 0.01 0.10 86.39 0.68 1.1 9.16 1.65 0.13 99.23 9.59 0.78 0.71
Spot-31 0 0 0.01 0.13 70.78 0.17 1.93 19.97 6.94 0.21 100.14 22.01 0.23 0.18
Spot-32 0 0 0.00 0.08 70.78 0.20 1.80 20.49 6.85 0.20 100.40 22.45 0.28 0.21
Average  0.51 0 4.30 0.48 71.88 4.32 0.82 7.83 1.97 6.57 98.69 9.04 7.35 7.21
Minimum 0 0 0 0 2.53 0 0 0.0155 0 0.06 85.88 0.02 0.0 0.0
Maximum  8.12 0 29.51 2.99 92.45  46.38 1.98 20.71 7.68  100.63 113.52 22.85 90.25 89.58

FE-EPMA (JEOL JXA-8500F: 25kV, 15nA, 1um dia. beam)
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Chemical analysis of a bronze jar with four handles and its interpretation
Yoshiyuki IZUKA

Institute of Earth Sciences, Academia Sinica: No. 128, Sec. 2, Academia Road, Nangang, Taipei 11529, Taiwan

Metallographic structure and chemical composition on a cut-out fragment from bronze jar with four handles have been investigated
by electron microprobe. The result indicated that it was made of lead bronze with small amounts of arsenic, antimony and zinc. The

presence of these elements and heterogeneous distribution of zinc indicate that this jar might be made of recycled metals.



