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Distribution characteristics and source analysis of heavy metals in soil around a copper plant in Baotou, China
LI Yu-mei'? LI Hai—peng', ZHANG Lian-ke", FAN Jian'!, JIAO Kun-ling', SUN Peng'?

(1.School of Energy and Environment, Inner Mongolia University of Science and Technology, Baotou 014010, China; 2.College of Environ—
mental Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China )

Abstract : Understanding spatial distribution and sources of soil heavy metals is critical to the control and remediation of soil heavy metal
pollution. In this investigation, we collected 64 soil samples from 4 directions with different horizontal distances from a copper plant in Bao—
tou, to analyze the spatial distribution characteristics and possible pollution sources of soil heavy metals. Six heavy metals(Cu, Cd, Ph, Zn,
Mn, and Cr) were measured. Results showed that these heavy metals had different extents of accumulation in this area. Cu, Pb, and Cd pol-
lution was common and serious due to human activities, with Cu being affected most by human activities. In addition, the distribution of six
heavy metals was dependent on horizontal distance away from the copper plant and soil depth. Heavy metal content in surface soil (0 to 20
cm) first increased and then decreased as the horizontal distance increased. The content of Pb, Cr and Cu, Zn, Mn was the highest at 100 m
and 300 m from the copper plant, respectively. All six heavy metals decreased with increasing soil depths. However, the rates of such de-
creases were low at the distance of 50 m, but high at 100 m and 300 m. Source analysis indicated that soil Cr, Cd, and Cu were resulted from
compound pollution sources, while Pb and Zn from traffic sources, and Mn from natural sources.

Keywords: copper plant; soil; heavy metal pollution; spatial distribution; source analysis
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Figure 1 Soil sampling sites in studied area
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Table 1 Statistical analysis of heavy metals in soils
| fif‘lfj/ iﬂf/ %@iﬂ@%/ r:li/ %@;ﬂﬁjﬁg TEE bk ERRECCY)
Cu 592.00 10.00 74.488+15.661 12.90 21+2 5.92 82.7 1.52
Cd 091 0.24 0.426+0.019 0.04 4.3+0.4 11.03 100 0.31
Pb 90.75 15.81 43.728+2.338 15.00 98+6 2.92 100 0.39
Zn 135.69 23.00 60.408+3.356 48.60 680+25 1.24 63.5 0.40
Mn 774.69 262.81 493.838+14.010 446.00 1760+63 1.11 63.5 0.21
Cr 66.69 18.25 35.708+1.791 36.50 62+4 0.98 36.5 0.36
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Figure 2 Variation of heavy metal content in soils around copper plant
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Figure 3 Over- standard ratios of heavy metals in soil profile at

100 meters from copper plant
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Table 2 Correlation coefficients between heavy metals in soil

JLE Cu Cd Pb Zn Mn Cr
Cu 1
Cd 0.714 1
Pb 0.643 0.548 1
Zn 0.805 0.590 0.661 1
Mn 0.475 0.583 0.524 0.698 1
Cr 0.690 0.755 0.417 0.602 0.648 1
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Table 4 Factor loadings of principal component analysis for heavy

metal concentrations in soil of studied area
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Figure 4 Heavy metal loads of principal components
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Table 3 Principal component analysis for heavy metal concentrations in soil of studied area

R BIURHEE(E RBURHEEE AR AR
PR MR R/%  FRUE% R WRER%  FERUGE%  RUE WRIR%  FRUI%E%
1 4.129 68.818 68.818 4.129 68.818 68.818 2.121 35356 35356
2 0.663 11.056 79.873 0.663 11.056 79.873 1.937 32279 67.635
3 0.546 9.106 88.979 0.546 9.106 88.979 1.281 21.345 88.979
4 0.373 6.211 95.190
5 0.202 3.365 98.555
6 0.087 1.445 100.000
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