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Assessment of Heavy Metal Pollution in Soil in
a Cu-Pb-Zn Polymetallic Mining Area
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Abstract: Contents of heavy metals both in soil and rice samples from a Cu-Pb-Zn polymetallic mining area
were analyzed. Pollution degree and distribution of heavy metals in soil of this mining area as well as
pollution of heavy metals in typical rice samples were studied. The results show that soil environmental
quality in Cu-Pb-Zn polymetallic mining area is generally good. Heavy metal pollution in soil is
concentrated around concentration plant, and main pollution elements are Cd and Cu, pollution degree of
which is mainly in light level. Cumulative degree of Cd element is relatively high. Contents of heavy metals
in soil samples from upstream of river on north side of tailings pond are about the same as those from its
downstream. Stockpiling of tailings only has a very slight effect on accumulation of heavy metals in soil
around river on north side. Contents of Cd element in rice samples in mining area are below the standard,
and mining mineral processing has no significant impact on food safety of rice around mining area.
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Fig. 1 Distribution sketch map of

sampling points
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Table 1 Statistic results of heavy metals in soil

LR - FNEl IR/ M Rk o £ T o 22

HEMKERE  LREKRHRE B BRI %

Cu 128 7.8 34.18 26.4 24.91
Zn 368 30. 6 103. 29 89. 3 69. 97
Pb 133 15.3 35.16 31.5 21.00
Ni 32.9 5.62 18.63 17.75 6. 88
Cr 113 28.3 61.87 61. 65 22. 64
As 143 5.53 17.18 12.5 24.94
Cd 1. 44 0. 06 0. 30 0. 24 0. 27
Hg 0.19 0.01 0.08 0.08 0. 05

22.14 50 5 17. 86
71.3 200 2 7.14
33.01 100 1 3. 57
21.43 70 0 0
58.08 250 0 0
11. 67 30 1 3.57
0.11 0.4 6 21.43
0.1 0.5 0 0
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Table 2 Results of single factor index method oy 92.86% Lh by HJGH BE DL B V5 G F A, T
o V5 YR I REAR B 4 1L/ % # X PboNiL He o0 &R & 4 8 JE R K ; Cul Zn,
_ kER BERR RENR REER Cr.As J0 % 15 e 5 76 000, 31 46 1 B AR 1 % U
Cu 82. 14 14. 29 3.57 0
Zn 92. 86 7.14 0 0 TG EE R FECd T RTREAKZ,
o e ’ ’ 75 Y BE L 35 72% ., F 5 DL R BE 95 e b
Cr 100. 0 0 0 0 F,0<I<<2 RS 60.71%, MKk UL, A
As 96. 43 0 0 3.57 e 1 e e
- ssr 1786 0 o KESE CEFRERERRM.CA LR ER
Hg 100. 0 0 0 0 A R
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Table 3 Results of geological accumulation method
V5 YL B R AR A3 H %0
TZE <0, 0<Tpeo<1, 1< eo<2. 2 L0 <3, 3 LA, A< T0o <5 Lo =>5,
ESEE Jo s Ye B vp g i Y RS g oh R ¥ Y B ik g (SRS SR 75 Y B AR 5 i Y W 58 5 Y
Cu 67. 86 25. 00 7.14 0 0 0 0
Zn 71.43 21. 43 7.14 0 0 0 0
Pb 92. 86 3.57 3.57 0 0 0 0
Ni 96. 43 3.57 0 0 0 0 0
Cr 78.57 21. 43 0 0 0 0 0
As 85. 72 7.14 3.57 0 5 0 0
cd 35.72 28.57 32.14 0 .57 0 0
Hg 92. 86 7.14 0 0 0 0 0
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Fig. 2 Results of heavy metals in soil along water

flow direction of concentration plant
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Fig. 3 Results of heavy metals in soil along

direction of water flow downstream

on north side of tailings pond

0.6

—a— Cu
—4—Ph
——7Zn
——Cr
——Ni
—k— As
—— Hg
—0—Cd

WO /em

1 1 1
0 20 40 60 30 100
oAb 48 & B/ (mg - ke™)

B4 FAETEEREERTEITER

Fig. 4 Results of heavy metals in profile samples
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Table 4 Contents of heavy metals in rice /(mg + kg™")

B SRR Cu cd
ZW-01 SR SR A 5. 65 0. 027
ZW-02 FEHTT 55 A 30 m 4R H Y 13.00 0. 021
ZW-03 PR PERE M 50 m A H N 26 0. 065
ZW-04 KT R 300 m A& TN 4. 84 0.075
ZW-05 A AL 2 800 m 4 H 4 5.18 0.031
ZW-06 B PRI E #2450 m 4k H A 5.22 0.12
ZW-07 B PEILMI T UEZS 400 m 4% 4 4.54 0. 081
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