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Pollution of Agricultural Soils by a Wastewater Outflow from a Metal Smelter in
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Abstract ; Pollution characteristics of heavy metals in the farmland soil nearby a metal smelter were studied. Soil samples were collected
and the contents of elements V, Cr, Mn, Co, Ni, Cu, Zn, Rb, Sr, Mo, Cd, Sn, Sb, Pb, U and As in the bulk samples of soil
profiles were measured, with the objectives to identify the pollution status and pollution characteristics of the farmland soil that were
suffered from smelter effluents flooding, an acute pollution accident. The results indicate that the concentrations of heavy metals Zn,
Mn, As, Pb, Cd,Sb in the soil were 113.28-212.22, 251.67-2429.29, 34.44-130. 28, 50. 63-544.74, 63.44-317.33, 39.41-
551. 17 mg/kg, respectively, higher than the background level. These polluted soils not only have high concentrations of As, but also
of the Zn, Mn, Pb, Cd and Sh. According to correlation analysis, pollution level is closely with local nonferrous metal exploitation,
and principal pollutants have the same source. Some trace metals, such as Zn, Cr, Cd, show increasing concentration first and then
decreasing trend in the soil profile. Soil acidification appears in the topsoil. This study has characterized the metal pollution in soils
flooded by sudden smelting effluents spilling, and provided a theory base for pollution treatment.
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Table 1 Analytic results of heavy metal contents in the upper layer of vegetable and corn fields nearby the smelter
JLH o Aii/mg kg ™! I+ b g 22 i 5 W AL /75 5 AE Lo
v 29.49 ~101. 26 86. 08 £42.29 92.43 82. 40 1.04 -0.53
Cr 93.92 ~133. 08 118.94 +17.25 124.37 56.25% 2.11 0. 49
Mn 251.67 ~2429.29 828.40 =1 068. 15 316. 32 172.57% 4.80 1.67
Co 20.57 ~22.95 21.83 +1.08 21.89 12.70% 1.72 0.20
Ni 59.12 ~67.37 63.25 +3.79 63.25 26. 607 2.37 0. 66
Cu 15.67 ~32. 81 23.08 +7.25 21.93 20. 79 111 -0.43
Zn 113.28 ~212.22 151. 37 +44. 55 139. 99 46. 43% 3.26 1.12
As 34.44 ~130. 28 72.20 £44.26 62.03 20. 50% 3.52 1.23
Rb 297.92 ~388. 00 336. 50 +43. 30 330. 04 111.00% 3.03 1.01
Sr 619.55 ~2 183. 69 1176.02 +690. 14 950. 43 167. 00 7.04 2.23
Mo 6.51 ~7.45 6.96 +0.39 6.93 2. 00 3.48 1.21
Cd 63.44 ~317.33 217.23 +108. 25 244.07 0. 062% 3503.71 11.19
Sn 1.16 ~2.03 1.45 £0. 41 1.30 2. 60% 0.56 -1.42
Sh 39.41 ~551.17 266.27 +211. 68 237.24 1.21% 220. 06 7.20
Pb 50. 63 ~544.74 196. 28 +233.72 94. 87 18. 822 10. 43 2.80
U 4.28 ~4.76 4.51 £0.22 4.49 3.03Y 1.49 -0.01
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Table 3 Correlation analysis of principal heavy metals

Cd Pb As Sb Cr Ni Zn
Cd 1 0.731" 0. 487 0. 541 0.277 -0.497 -0.799 " "
Pb 1 0.904 "~ 0.879 " " -0.234 -0.508 -0.599
As 1 0.958 " " -0.383 -0.432 -0.362
Sh 1 -0.383 -0.492 -0.468
Cr 1 0. 409 -0.090
Ni 1 0.760 "
Zn 1

1) % # %77 P<0.01, * %5 P <0.05
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