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Abstract: 54 samples of 18 slags, 9 ores, and 27 metal prills from an area of the Xitugou Site at Dunhuang in
Gansu Province were analyzed by SEM—EDS. Most of the slags were produced from the smelting of pure oxi-
dized copper minerals while a few are from the smelting of alloys containing arsenic; small amounts of pure oxi-
dized copper and turquoise were found. The metal prills proved to be of various chemical compositions includ-

ing Cu, Cu—As, Cu—Sn, Cu—Pb—Sn, Sn—Pb and more; Ag, Bi, Sb, Pb and SnO, were found widely in many of
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the prills. Calcium arsenite was found in one slag sample and arsenic trioxide was found in one prill. The analysis
results indicate that the site once utilized a process to first smelt pure oxidized copper ore into copper and then
add minerals containing elements such as arsenic and tin to produce alloys. One carbon sample unearthed to-
gether with slags in area 2 of the site has been dated to 1890—1690BC (BP 3470135 by AMS within 95.4%
probability by OxCal v3.10).

Keywords: Xitugou site; slag; archacometallurgy; ore; bronze.
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) o 2.3
, ° . 2 ¢ )
(DX2) 2—4
2
(we )
Mg Al Si P S Cl K Ca Fe Cu
DX2.12 2.41 17.25 | 55.85 5.45 3.76 15.28
DX2.13 3.31 1.82 19.69 7.10 8.80 0.02 5.84 1.45 51.98 6
DX2.14 0.82 1.83 37.63 13.18 0.66 0.87 1.51 43.49
DX2.15 5.57 4.97 12.37 11.28 | 10.10 4.37 51.36
DY2.3 45.66 38.14 1.60 14.60
DY2.7 37.83 0.76 34.11 12.11 | 15.19
DY2.8 32.12 4.68 31.97 1.30 17.92 | 12.01
DY5:9 41.23 35.56 7.39 15.82
DY5.10 0.98 3.38 | 22.38 1.27 | 12.29 | 0.96 0.96 57.77
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(wt )
Mg Al Si K Ca Fe Cu
DX1:1 6.18 10.76 39.66 2.00 25.44 10.23 5.73
DX1:.2 1.70 7.40 30.54 0.70 42.41 8.09 9.16
DX1:3 2.01 8.27 35.67 0.97 40.55 8.44 4.08
DX2.1 0.83 12.79 22.55 0.69 0.36 42 .57 20.20
DX2:.2 4.09 8.67 31.53 1.15 29.67 12.69 12.20 7
DX2.4 1.85 12.08 35.18 4.00 5.36 6.35 35.18
DX2:.5 1.08 18.73 59.13 10.25 1.52 2.04 7.25
DX3:1 4.49 6.38 33.79 1.84 33.13 11.22 9.14
DX3.2 8.29 5.78 32.08 1.66 28.22 9.89 14.09 8—11
DX3.3 3.84 6.35 31.98 1.44 40.69 12.83 2.87
DX3:4 4.64 5.19 33.97 1.29 35.29 9.70 9.91 12 .13
DX4:.1 3.16 7.50 31.34 1.43 29.33 14.82 12.41
DX4.2 3.52 7.08 30.88 1.12 28.96 17.38 11.07
DX4.3 3.79 6.52 30.42 0.87 33.47 17.23 7.70
DX4:4 1.45 8.72 36.06 1.60 30.07 16.18 5.91
DX5:1 38.73 0.85 48.71 0.07 0.07 11.53 0.05 ?
DY2:1 4.34 11.19 48.84 5.50 16.99 6.37 6.76
DY5:1 3.27 5.91 34.40 1.59 29.53 15.14 10.16
(1) . 17 11
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8.DY5:9 [CuAlg(PO,)4(0OH)g+5H,0 ], N ,
o [CaS(ASO:%)ZJ ( 8_11)0
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, 10%( 12), DX3:4
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- DX5:1 s
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(wt )
0 S cl Cu As Sn Pb Sh

DX1.4 10.46 3.34 86.21 Cu
DX2:3 11.09 0.88 1.75 79.02 | 7.27 Cu-As 14 15
DX2.6 14.02 0.70 2.57 72.66 9.52 Cu-Sn 16.17
DX2.7 97.16 | 2.84 Cu-As 18
DX2.8 8.24 0.42 91.34 Cu
DX2.9 8.14 91.86 Cu
DX2.10 8.93 1.50 85.35 3.86 Cu-Sn
DX2.11 12.21 6.12 81.66 Cu
DX3:5 91.49 | 1.97 5.21 Cu-Sh(As)
DX4.5 18.84 0.73 3.27 68.74 | 7.92 Cu-As
DX4.6 10.11 0.46 1.74 85.31 | 2.39 Cu-As 19
DX4.7 9.38 2.63 | 87.99 Cu
DX4.8 19.53 8.06 72.41 Cu 20
DX4.9 97.63 | 2.37 Cu-As 21
DX5:2 10.00 1.59 3.78 | 83.43 Cu
DY2.2 14.61 2.11 83.28 Cu 22
DY2.4 98.15 | 0.59 1.26 Cu(Pb As) 23
DY2:.5 9.25 0.31 90.44 Cu 24
DY2.6 96.20 3.80 Cu-Sh 25
DY5.2 3.28 0.17 82.72 13.83 Cu-Sn
DY5.3 6.61 8.01 | 35.92 4.33 | 45.14 Cu-Pb-Sn
DY5.4* 17.27 2.85 | 54.63 17.33| 6.58 Cu-Sn-Pb(As) 26
DY5.5 22.55 62.94 9.65 Cu-Sn
DY5:6 21.31 0.62 10.24 | 65.09 Cu
DY5.7 21.87 6.47 1.01 |62.84| 6.62 Sn-Cu-Pb(As) 27
DY5.8 10.93 1.97 87.1 Cu
DY5:11 17.29 18.83 | 63.88 Cu

SiCaFeMg , * o

s (Cu0) , , As
(CuS), 2.57—4.10% 15),
(As;03) ( 14), DX2.6 \
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