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Physicochemical Characteristics and Ecological Risk Assessment of Heavy Metals Contaminated Soils in
Copper Mining of Nulasai, Xinjiang, China
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Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 3.Supervision Team of Qinling Ecological Environment
Protection of Xi’an City, Xi’an 710025, China)

Abstract ; Taking the mining areas, tailings and surrounding farmland soil of the Nulasai copper mine in Xinjiang as the research object, the
characteristics of soil physical and characteristics of heavy metal contents in this area were studied, and their ecological and environmental
risks were preliminarily evaluated. The results showed that due to the long—term impact of mining wastewater, soil pH in the Nulasai mining
area was relatively low. Soil conductivity and salt content were higher than those in the surrounding farmland, while soil organic matter,
available nitrogen, available potassium and available phosphorus were lower than those in the surrounding farmland. The contents of heavy
metals Cr, Cd, Pb, Cu, Ni and Zn in the mining area, tailing area and farmland soil were all lower than those in Xinjiang except for Cu.
Overall, the heavy metal content of the soil manifested the area> tailing area> farmland. Single factor(P,), Nemerow comprehensive pollution
index (/) and potential ecological risk index (RI) indicated that the ecological risk of heavy metals in the soil around the mining area was
manifested tailings> mining area> farmland. The potential ecological risk index of heavy metals in 0~30 cm topsoil was higher than that in
30~70 cm deep soil, but the overall ecological risk was lower in different land use types.
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Figure 1 Study area and sampling point distribution diagram
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Table 1 Criteria for classification of soil heavy metal pollution!™
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Table 2 The level of potential ecological hazard and toxicity coefficients of heavy metals
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Table 3 Basic physical and chemical properties of tested soil samples

RFEIX +Rlem M A/mg kg HRBE/mg kg U /mg ke SR /pS-em? /g ke pH {H HHLF/g kg™
TIX 0~30 2.021.0 34.8+0.7 78.0£2.0 150.0£2.2 2.320.4 6.7+0.2 23.9£2.5
30~70 2.020.2 23.4+0.3 104.023.0 156.5+2.6 2.00.3 6.7+0.3 23.542.3
=2 0~30 12.020.1 26.6+0.9 191.0£2.0 121.8+2.2 1.6£0.6 6.5+0.8 29.448.6
30~70 12.0£0.5 25.3+1.6 153.01.9 135.6+2.0 1.6+0.3 6.9+0.5 28.4+8.4
A H 0~30 15.0£2.0 62.6+0.8 311.0+3.0 132.33.3 1.9+0.3 7.5+0.6 36.445.7
30~70 14.523.0 43.520.5 265.024.0 120.8+2.9 1.8+0.4 7.8+0.3 35.345.5
R4 NETXEALIEESESEIFIE
Table 4 The contents of heavy metals in the soils of Nulasai mining areas
RFEIX ACIEN LSZULES -
Cr Cd Cu Ni Zn Pb

WX /M /mg kg™ 1.30 0.08 237 0.10 0.37 0.34

R /mg kg 4.40 0.25 42.20 1.20 0.85 1.40

EHE/mg kg™ 3.17 0.14 17.86 0.66 0.64 0.91

5 5 B K% 28.13 42.85 59.63 48.66 17.78 31.73

B B/ ME/mg kg 121 0.03 20.88 0.65 0.37 1.34

AR /mg kg 2.64 0.12 181.87 1.47 0.92 3.10

EHE/mg kg™ 2.07 0.06 106.21 1.06 0.67 2.50

LR ) 16.13 30.09 40.63 21.45 23.32 20.16

A /M /mg kg™ 1.61 0.05 8.36 0.37 0.03 0.69

AR /mg kg 3.16 0.08 42.04 1.47 0.85 1.40

SEHE/mg kg™ 2.14 0.06 19.96 0.91 0.47 1.13

75 B Z K% 17.96 11.11 44.55 31.14 50. 84 15.85

GBS 47.4 0.27 28.8 33.8 51.6 17.5
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Figure 2 Ecological index of heavy metals in soil of different land

use types

RS DRV RARELF ARBTESEESFITMEHRESKKE IR

Table 5 Evaluation and potential ecological risk indexes of heavy metal pollution in soils of different land use types in Nulasai mining areas

ZHK e AR ) ]
Cr Cd Cu Ni Zn Pb
WX 0~30 0.010 2 0.200 2 0.062 3 0.002 3 0.002 2 0.003 0 0.200 2
30~70 0.0114 0.1229 0.0376 0.0039 0.0009 0.0012 0.1430
=0 0~30 0.006 6 0.205 7 0387 2 0.003 4 0.002 4 0.008 9 0.205 7
30~70 0.0076 0.0587 0.1877 0.0058 0.0014 0.0442 0.1448
Fdi 0~30 0.008 9 0.200 4 0.085 1 0.004 0 0.002 1 0.004 6 0.200 4
30~70 0.008 3 0.145 7 0.180 2 0.003 7 0.001 5 0.003 1 0.145 7
T +Rom HE S REL(E) .
Cr cd Cu Ni Zn Ph
BX 0~30 0.13 16.34 325 0.10 0.01 0.26 20.09
30~70 0.14 13.65 2.60 0.11 0.01 025 18.20
=0 0~30 0.08 5.93 20.17 0.15 0.01 0.77 27.11
30~70 0.09 6.52 13.03 0.17 0.01 0.62 20.45
A 0~30 0.09 6.86 3.70 0.15 0.01 0.33 11.13
30~70 0.08 6.68 2.70 0.12 0.01 0.29 991
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