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Table 1. Heavy metal concentrations of water and sediments
7K/ (pg/L) HRY/ (mg/kg)
B
pH Pb Zn Cu Pb Zn Cu
0 7.18 ND 18.8 ND
1 12.87 6780.0 324.3 1.89 3820 10280 40
2 12.11 414.6 54.4 1.00 4580 9820 20
3 8.77 71.7 S524.3 19.89 16560 22840 1140
4 8.01 37.2 145.8 1.17 11280 26320 340
S 8.17 19.1 102.5 ND 13020 23680 640
6 8.21 3.76 18.6 ND 3980 8280 260
7 8.15 3.71 11.6 ND 20 120 60
8 8.19 3.15 16.4 ND 2680 5700 220

1 ks ke ExEl
Fig. 1. Map showing the mine water drainage area and sample localities.
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Fig. 2. Varation trends of Pb, Zn and Cu contents in water.
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Fig. 3. Vanation trends of Pb, Zn and Cu contents in sediments.
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Table 2. Sulfur (sulfate) and sulfur isotopes of water and sediments

b3 TRy
S
SO2™ (mg/L)  3S(%o0) S(%) 3S(%0)
0 23.8 5.50
1 170.7 10.01 17.95 +17.83
2 129.6 10.20 15.34 +18.15
3 141.2 16.32 7.68 +12.98
4 89.1 10.96 13.04 +16.51
5 91.4 13.45 6.94 +16.46
6 80.1 8.85 1.54 +15.40
7 112.4 9.76 0.17 -4.32
8 97.2 10.23 0.91 +13.60
31 2009 -4.43
T2 2819 -1.41

HE.OLBs FRENH mg/ke.
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Fig. 4. Variation trends of S0;> in water and total sulfur
in sediments.
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Fig. 5. Varation trends of sulfur isotopes in water
and sediments.
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THE MIGRATION OF LEAD, ZINC AND COPPER IN Pb-Zn MINING WASTE
WATERS AND SULFUR ISOTOPE AS A TRACER

Zhang Guoping Liu Congqiang Yang Yuangen Wu Pan
(Instinste of Geochemistry . Chinese Academy of Sciences, Guiyang 550002)

Abstract: The exploitation of mines generated mine tailings, which were piled on the ground and exposed to atmospheric
conditions. The mine tailings can be a long-term source of contamination. Previous studies showed that the migration of
heavy metals can be mitigated by carbonate rocks, so in this research, we investigated heavy metal and sulfur isotope
characteristics of the downstream river by the Shanshulin Pb-Zn mine, which is located in Guizhou Province, a typical
carbonate area in the world. The result shows that heavy metals in water decrease more quickly than in sediments. In
contrast, sediments 30 km downstream still have high Pb and Zn contents. Sulfur characteristics indicate that in sediments
close to the pile sulfur is mainly from mine tailings, whereas in sediments downstream it is also from other sources like soil
and suspended matter in tributaries. Rain water and spring water do not have high 8*S values (only - 3.83%0 and
+5.50%0, respectively) . However, water of the main stem has a high S value around + 10%c, and a tributary also has
a similar 8**S value of +9.76%0. It seems that gypsum layer (8*S = + 20%o) in this area is also a source of sulfur in
water and contributes to the high 8**S values of water. In conclusion, the environmental impact of mine tailings can be
indicated by heavy metal and sulfur contents and sulfur isotopes of sediments. Whereas, heavy metal and sulfur contents or
sulfur isotopes of water are possibly not good indicators for mine impact due to mitigation of carbonate rocks, sorption of
heavy metals, as well as interference of gypsum layers.

Key words: mine water; heavy metal; sulfur isotope
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