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Heavy Metal ‘Contents of Sml and/ Surface Dust and Its Ecologlcal Risk Analyms

ina Multlfunctlonal Industrlal Park

ZENG WG,I bitt"? ,|GU Gao-quan'” WAN Xlao mln,g , LEI Mei'?

(1. Instltu’te of Geographic Sciences and thurdl Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2.
University of Chinese Academy of Science, Beijing 100049 , China)

Abstract: A multifunctional industrial park can perform both producing and living functions. The smelting and processing of non-
ferrous metals may lead to soil pollution, posing risks to human beings. In this study, an industrial park located in central Anhui
Province, China, with copper (Cu) processing and mechanical components as the main industries, was selected as the study object.
By collecting and testing soil and dust samples, the horizontal and vertical distribution characteristics of heavy metals in soil and dust in
the park were analyzed. The ecological risk index is used to identify areas with higher risks and correlation and principal component
analysis are used to disclose the potential source of heavy metals. Results showed that the contents of Cu, Zn, As, Pb, and Cd in the
soil were 2.65, 1.76, 1.56, 2. 14, and 3. 87 times that of the background value, respectively. The heavy metal content of dust was
significantly higher than that of soil, with contents of Cr, Ni, Cu, Zn, Hg, As, Pb, and Cd of 1.93, 1.05, 7.57, 4.63, 6.08,
5.39, 2.58, and 5.50 times that of the background value, respectively. Horizontally, the areas with higher ecological risks
concentrated in the western part of the park, while vertically there was no significant trend with increases in soil depth. For the dust
samples, areas with high ecological risks were closer to the main traffic arteries. Principal component analysis indicated that the main
source of heavy metal in western soils was probably irrigation with contaminated river water. Road traffic, on the other hand, is more
likely to be the main contributor to high dust heavy metal levels. This result is important for the park to control the potential health risks
caused by heavy metals through zoning management according to the functions of different areas.

Key words:risk control; heavy metals; ecological risks; principal component analysis; site contamination
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Table 2 Descriptive statistics of heavy metal content in surface soil and dust

M TiH Cr Ni Cu Zn Hg As Pb Cd
KA/ mg-kg ™! 112. 10 56. 32 320. 15 410. 66 0.10 55.06 191.15 9.29
%/ IME/mg-kg ™! 47.90 13.58 43.70 70. 93 0.01 12.21 20.95 0. 09
X%/ mg kg ™! 78.56 33.12 89. 99 138.91 0.03 21.58 62.09 0. 89
P quﬁ%(/mg'kg’l 76. 46 31.94 63. 10 101. 45 0.03 20.36 35.91 0.31
BRI 2 14. 07 10.99 57.95 79. 46 0.02 8.41 49. 65 1.65
AR 0.18 0.33 0. 64 0.57 0.56 0.39 0. 80 1.85
(T1Es 0.41 0.35 2.16 1.72 1.43 1.99 1.36 4.13
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B/ ME/mg-kg ™! 54.07 13.24 51.70 97.13 0.03 10.98 24.79 0.09
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)i 4.41 0.37 4.19 0.76 3.77 1.64 2.82 0.88
g Jig 22.35 -0.63 20.58 -0.33 13.99 2.12 11.40 -0.13
B i (A mg - kg ™! 200 900. 00 18 000. 00 38.00 60.00 800. 00 65.00
MR/ mg - kg ™! 80.00 34.00 34.00 79.00 0.06 13.80 29.00 0.23
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Table 3  Correlation analysis of heavy metals in surface soil
Cr Ni Cu Zn Hg As Pb Cd
Cr 1 0.555 ™ 0.224 -0.177 -0.364" 0. 004 -0. 166 -0.131
Ni 1 -0.049 -0.002 -0.218 -0.222 0.014 -0.019
Cu 1 0.942 0.543 " 0.812" 0. 886 ™" 0.899 **
Zn 1 0.616 ™ 0.85™ 0.973 0.872*
Hg 1 0.531™ 0.599 ** 0.492*
As 1 0.798 ** 0.81™
Pb 1 0.783 "
Cd 1
1) = FIR P<0.01(HBFE); « FF P<0.05( %), TIH
F4 REEEBEHEXMESH
Table 4  Correlation analysis of heavy metals in dust
Cr Ni Cu Zn Hg As Pb Cd
Cr 1 0.377 = 0. 035 0.247 -0.101 0.58 ™ 0. 087 0.22
Ni 1 -0.04 0. 027 0.128 0.268 0. 06 0.013
Cu I 0.548 0.62 0.171 0.111 0. 140
Zn 1 0.062 ~ 0.59" 0.668% w0/ 64
Hg 1 _—0.195 -0.223 " oo
As L e 1K 0.448° " ogsTe
Pb 1 1 #0.613}" |
Cd - J 4 1 m-""...‘ 'Z-:;'f
. “ 4 v W .. y
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