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Heavy Metal Contamination in the Soil of a Copper Mine
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Abstract Through analysis of heavy metals content and speciation in the soil of a copper ore area accumulated
characteristics of heavy metals in soil in the process of mining were discussed. Results indicated that copper zinc lead
cadmium and nickel have highly accumulated in the soil with the descending order of the composite pollution degree of
heavy metals in each sampling site as stack mud final deposition stack mine stack soil gold mine trough natural soil and
downriver of mining area. Heavy metals of stack mine were mainly in residual aqueous and organic fraction but heavy
metals of stack mud were mainly in Fe—Mn oxides fraction.
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Table1 The spots of soil samples
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Table 2 Basic properties of the soil samples
/k
pH (e/ke) o0 2~0.2mm 0.2~0.02mm 0f§2~g(:.002mm <0.002mm (cmol/kg)
S1 4.94 13.95 3.18 404.04 319.93 222.53 53.50 2.875
S2 6.14 18.39 4.19 472.31 468.05 55.61 4.03 1.500
S3 2.03 17.15 3.90 617.20 266.52 90.51 25.77 1.500
S4 3.36 11.50 2.62 364.50 566.45 58.860 10.19 5.250
S5 6.01 6.70 1.53 331.03 484.51 99.36 85.10 2475
S6 5.92 9.55 2.17 333.99 557.11 13.01 95.89 4.375
S7 5.26 19.65 4.47 165.61 353.81 268.62 211.96 3.450
7
0.40%~8.47% °
o 1~ ° CEC
10mm 10cmol/kg 10~20cmol/kg
N 20cmol/kg o 2 7
° 10cmol/kg o
2.2
EPA
o
o o
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Table 3 The contents of six heavy metals in soil samples (mg/kg)
Cu Zn Pb Cd Cr Ni
S1 2966.75 7955.59 437.54 13.07 48.91 221.57
S2 3219.20 7934.14 686.44 14.17 26.56 238.97
S3 4765.30 7860.44 1320.69 15.42 59.96 617.07
S4 3404.00 5239.79 610.14 15.57 72.11 293.92
S5 9146.40 6255.89 2215.94 30.12 19.66 183.57
S6 5430.05 5188.04 630.39 18.82 10.91 134.67
S7 2668.20 4293.39 6962.92 12.87 25.96 123.47
94.19 6.23 3.65 3.56 0.08 68.01
4514.27 6389.61 1837.72 17.15 37.72 259.03
21.60 82.70 34.90 0.05 41.30 13.50
/ 208.99 77.26 52.66 317.57 0.91 19.19
( g
3 Cu =< 50mg/kg Zn < 200mg/kg Pb < 250mg/kg
Zn>Cu>Pb>Ni>Cr>Cd, Cd=<0.30mg/kg Cr=<250mg/kg Ni<40mg/kg,
Cr 2.3.2
7 Cr
37.72mg/kg Cd >
2 2
17.15mg/kg P=[( Ci max ) +( gf ave) ]
317.57 . N ’ ’
G, max
Si
&
ave
Cd Cd S :
o 2.3.3
2.3 tm 4,
2.3.1 2.3.4
( GB15612—
1995 ) 2 pH 6.5 5.
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Table 4 The classification of pollution comprehensive indexes of heavy metals in soil samples
P<0.7 1
0.7<P=<1 2
1<P<2 3
2<P<3 4
P>3 5
5
Table 5 Pollution indexes of heavy metals in soil samples
Cu Zn Pb Cd Cr Ni
S1 59.34 39.78 1.75 43.57 0.20 5.54 32.20
S2 64.38 39.67 2.75 47.23 0.11 5.97 34.85
S3 95.31 39.30 5.28 51.40 0.24 15.43 50.68
S4 68.08 26.20 2.44 51.90 0.29 7.35 36.45
S5 182.93 31.28 8.86 100.40 0.08 4.59 95.46
S6 108.60 25.94 2.52 62.73 0.04 3.37 56.88
S7 53.36 21.47 27.85 42.90 0.10 3.09 29.42
102.00 25.51 14.40 57.77 0.16 8.37 - -
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Table 6 Distribution of six heavy metals in chemical states in stack mine (mg/kg)
Cu Zn Pb Cd Cr Ni

318.81 93.53 12.92 0.79 0.65 2.33

34.47 19.19 40.96 0.07 0.77 1.26

2.71 9.93 0.40 0.01 1.60 0.05

21.36 8.98 72.63 0.02 0.43 0.48

315.54 20.50 138.73 0.20 0.44 0.68

543.70 46.19 170.01 0.47 7.90 0.76

7
Table 7 Distribution of six heavy metals in chemical states in stack mud (mg/kg)
Cu Zn Pb Cd Cr Ni

0.88 6.23 0.53 0.03 0.05 0.20

1.00 31.13 1.12 2.13 0.42 2.40

3.15 13.51 10.50 0.44 1.49 0.98

3.33 718.66 52.89 9.21 5.25 16.82

436.51 135.08 15.51 0.89 1.27 2.49

153.13 43.56 62.25 0.07 11.30 1.72

Cu.Zn.Pb.Cd.Cr
Ni 1. 2, Cr 13.62%
S3 >7Zn 5.01% >Ni 0.82% >Cd 0.40% >Cu 0.22% >Pb
36.19% . 29.08% . 0.09% .
16.06% S5 Fe—Mn
3.36%, 46.60%
pH pH 0.41%
pH > >
23.08%.20.43%.5.44%  4.03%.
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Fig.1 Distribution of six heavy metals in chemical states in stack mine Fig.2 Distribution of six heavy metals in chemical states in stack mug
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