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Lead Isotopes as Tracers in the Qixiashang Lead-Zinc Mining Area,
Nanjing

CHU Bin-bin", LUO Li-qiang"”, WANG Xiao-fang", LIU Ying", BO Ying”

1) National Research Center for Geoanalysis, Beijing 100037;
2) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037

Abstract: The Qixiashan lead-zinc mine in Nanjing has been exploited for more than 50 years, and environmental
pollution has become increasingly serious. In order to investigate the source and dispersion of the pollution, the
authors collected water, soil, plants, atmospheric deposition, vehicle exhaust dust, ore, human blood and biological
samples and analyzed heavy metals concentrations and lead isotopes with ICP-MS. The results show that the
concentrations of heavy metals in soil, plants, and atmospheric deposition are very high, and the nearer to the
mining area, the heavier the pollution. In addition, Pb, As, Cd, Cu and Zn show obvious correlation. Analyses of
lead isotopes show that the lead isotope compositions in atmospheric deposition, plants, and part of soils and
biological samples around the mining area are similar to those in ores, indicating that the pollution source has been
derived form the mine. Furthermore, atmospheric deposition and plants have high lead concentrations and similar
lead isotope compositions, suggesting that lead in atmospheric deposition contributes substantially to lead transfer.
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Fig. 1 Sampling location (V1-V3: vegetable garden,
A1-A9: atmospheric deposition)
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Table 1 Heavy metals concentrations in atmospheric deposition/(mg-kg™)

Pb Cd As Cu Zn
Al 10269 69.6 32.8 671 11994
A2 7788 92.4 51.4 471 15894
A3 9574 114 75.9 509 21244
A4 955 8.32 17.6 137 1707
A5 810 5.46 17.7 73.8 1183
A6 540 5.73 21.5 141 1019
A7 310 2.67 6.00 34.1 487
A8 271 3.75 11.8 117 1002
A9 120 1.69 4.94 63.7 1003
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Table 2 Comparison of lead concentration between soil and plants in vegetable garden and reference area

Pb /(mg-kg™)

141
Vil 871
358
1
42.4
Vi2 787
25.5
V21 365 47.8
2 V22 346 101
V23 464 33.5
71.1
V3l 745
85.9
3
16.7
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4.84
Cl1 45.5
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C2 64.7 7.87
C3 63.3 14.5
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