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Pollution characteristics of heavy metals in farmland soil around a
lead-zinc smelting plant in western Guanzhong Plain
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Abstract: Through the methods of field sampling and experimental analysis, the contents of heavy metals in farm-
land soil around a lead-zinc smelting plant in western Guanzhong Plain were investigated and the pollution assessment was
conducted . The results showed that the contents of Pb, Zn, Cu, Cd, Cr, Hg, As and Ni were 47.95, 128.53, 26.13,
1.09, 91.5, 0.164, 12.2 mg kg 'and 27.1 mg-kg ', respectively. Except for Ni, the contents of all other elements
were higher than the soil background values in Shaanxi Province. The assessment results showed that the pollution of

heavy metals in the farmland soil around the lead-zinc smelting plant was moderate or serious, in which the pollution of

Pb, Hg and Zn was serious, and the comprehensive pollution in the farmland soil was serious.
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Table 3 Contents of heavy metals in different soil samples

4R i Contents of heavy metals

Siite

Statistic value Ph Zn Cu cd Cr H As Ni
FeRAH Max 71.4 181 39.2 1.92 118 0.28 13.7 30.60
BEX 5/MHA Min 34.6 93.1 23.7 0.82 54 0.09 3.80 25.10
Area 1 SPHIE Mean 52.7 137.2 27.5 1.24 87.47 0.18 11.90 27.63
bR 2 SD 14.4 32.35 5.44 0.40 21.18 0.07 3.62 1.79

FeRAE Max 53.6 137 26.1 1.44 106 0.14 13.1 27.9

REX He/MH Min 36.7 109 23.6 0.81 68.9 0.06 10.8 25.9
Area 2 F-HIMH Mean 4.5 118.4 25.01 1.05 88.86 0.10 12.4 26.89
FrifElm2E SD 5.69 9.69 0.76 0.20 17.72 0.69 0.74 0.83

e KAH Max 72.9 172 27.4 1.64 143 0.38 12.7 28.6

FEX = e/ IME Min 32 101 24.6 0.54 80.7 0.13 11.9 26
Area 3 F-H4{E Mean 48.6 130 25.87 0.98 98.19 0.211 12.3 26.8
b2 SD 12.29 22.03 0.89 0.34 23.32 0.09 0.36 0.91

Eﬁjiﬁ 47.95 128.53 26.13 1.09 91.50 0.16 12.2 27.1

iﬁﬁf Bﬁﬁ:fiﬁi;m 21.4 69.4 21.4 0.76 62.5 0.06 11.1 28.8
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Table 4  Single and comprehensive pollution index of heavy metals in different soil samples
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FEX — Area 1 2.46 1.98 1.29 1.63 1.40 2.86 1.07 0.96 2.90

FEIX . Area 2 1.99 1.71 1.17 1.38 1.42 1.56 1.12 0.93 2.64

FEIX = Area 1 2.27 1.87 1.21 1.29 1.57 3.35 1.11 0.93 4.39
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Table 5 Evaluation results of geo-accumulation pollution index

oo
TiH Item
Pb Zn Cu Cd Cr Hg As Ni
e R Max 1.153 0.798 0.288 0.752 0.525 1.541 -0.281 -0.498
FX— X
jiiu /M Min 0.108 -0.161 -0.438 -0.475 -1.073 0.038 -2.131 -0.783
F-H{H Mean 0.716 0.398 -0.223 0.125 -0.089 0.949 -0.563 -0.645
e KAH Max 0.739 0.39 -0.299 0.337 0.177 0.515 -0.346 -0.631
X
+fr[e:a2 Fe/IME Min 0.193 0.066 -0.444 -0.493 -0.444 -0.608 -0.624 -0.738
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