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Contamlnation Assessment and Soprce Apportlonment of Soil HeaVy Metals in Typlcal

Villages and Towns in a Nonferrous Metal Mining City .r‘ -~ 5 : :
WANC Feng' HUANC Yan-huan®, LI Ru-zhong' " ; WU Hong-fei® . =
(1 SCE,OO of Resources arid™Environmental Engineering, Hefei University of Technology, Hefei 230009, .China; 2. Anhui Wen(huan Environmental Protection Co., Ltd.,
Tongling 244{)02 China) e - _-___,-"'

Abstract # To mvesngate the soil contamination degree and potential ecologica'l'n'ms-k level of heavy metals in villages and towns in Tongling City, we collected 67 surface soil
samples (including surface dusts and river sediments) from the typical districts, namely Shun’an Town, Zhongming Town, and Yi'an Economic Development Zone, and
measured the contents of heavy metals including Cu, Zn, Pb, Cr, Cd, As, and Ni. Then, spatial distribution characteristics of heavy metals were analyzed, and their
contamination degree and potential ecological risk were assessed. Finally, source apportionment of soil heavy metals was conducted using factor analysis. The results showed
that the soil pH was weakly acidic in the study area, and the average contents of Cu, Zn, Cr, Cd, As, and Ni were 4. 94, 2.89, 2.07, 0.94, 7.97, 4.03, and 2. 02 times
their soil background values in Tongling City, respectively. In general, the contents of soil heavy metals in the western part were higher than those in the eastern part across the
studied area. According to the Nemerow pollution index, Cu, Cd, As, and Pb reached pollution levels; Zn, and Ni approached moderate pollution levels; and Cr belonged to
the no pollution degree category. The Nemerow comprehensive pollution index of different land types was arranged in the order of river bed > town district > industrial land >
vegetable land > agricultural land > mountain forest > village. On the whole, the contamination degree of soil heavy metals in the study area reached severe pollution levels.
The order of potential ecological risk coefficients of soil heavy metals was Cd > As > Cu > Pb > Ni >Zn > Cr, in which Cd belonged to the extremely high risk level, Cu and As
belonged to the medium risk level, and the others were all low risk levels. The potential ecological risk levels corresponding to different land types were as follows: river bed
> town distribution > industrial land > vegetable land > agricultural land > village > mountain forest. The industrial land, vegetable land, and town district generally reached a
very high risk level, and the agricultural land reached a high risk, whereas both village and mountain forest land showed a medium risk. Principal component analysis showed
that Cu, Zn, Pb, Cd, and As in the study area were derived from local metal mining pollution; Cr was from both the geological background and metal mining pollution; and
Ni mainly came from fossil fuel combustion.

Key words: nonferrous metals; soil heavy metal contamination; potential ecological risk assessment; source apportionment; Tongling City
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Fig. 1 Basic situation of the study area
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Table 1  Statistical values for soil heavy metal contents
4iiHE Cu Zn Cr Cd As Ni
KA/ mg-kg ™! 2 608. 23 2812.47 685. 99 172.62 26.22 537.32 192. 46
%/ MH/mg-kg ™! 36.78 49.27 30.22 46.08 0.15 12.28 21.36
FHIE/mg-ke ™! 390. 71 401. 98 138.97 73. 46 5.65 91.50 66. 67
AL 5 RE % 140 145 107 28 110 127 31
HRBE T 375 52 /mg kg ™! 79 139 67 78 0.709 22.70 33
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Fig. 2 Spatial distribution of soil heavy metal contents in the study area
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Table 3 Potential ecological risk coefficients for each heavy metal

HiH Yﬁ‘ﬁtd—:%ﬁﬂﬁﬁ%fﬂl(bj) JXLF@*E‘%Z
Cu Zn Ph Cr Cd As Ni (RI)

IS 228. 63 19.53 127.51 4.08 1748. 00 358.21 29.16 2328.49

fe/IME 2.74 0.35 2.26 1.18 6.35 5.41 3.24 28.65

TFHE 31.50 2.84 16. 44 1. 86 286. 58 48. 64 9.61 397. 47
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Fig. 3 Proportion of potential ecological risk coefficients

in different risk levels for each heayy metal
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Table 5  Correlation coefficients between different soil heavy metals

Cu Zn Pb Cr Cd As Ni
Cu 1
Zn 0.823 ™ 1
Pb 0.828 ™ 0.739 ™ 1
Cr 0. 154 0.259 " 0.21 1
Cd 0.797 ** 0.771* 0.754 " 0. 169 1
As 0. 645 ** 0.636 ™" 0.719 0. 162 0.707 ** 1
Ni 0. 148 0.236 0. 159 0. 067 0. 182 0.12 1

1) "™ #FmR P<0.01, * %R P<0.05
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Table 6  Principal component composition of pollution factors

15 YT BT BFMS EEERS
Cu 0.965 ~0.027 0.026
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cd 0.853 0.236 -0.276

As 0.902 ~0.097 ~0.079
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