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Distribution and ecological risk assessment of trace elements
in mining soil in Guqiao Coal Mine, Huainan Coalfield
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Abstract: Environmental-sensitive trace elements would be released, migrate and be enriched in the
surrounding soil environment during the process of coal mining and utilization. Soil samples from the
surface and profiles were collected at different distances to the coal gangue pile of Gugiao Coal Mine and
the concentrations of Zn, Pb, Cd, Ni, Cr and Cu were determined by inductively coupled plasma-optical
emission spectrometry (ICP-OES). The distribution and enrichment were accordingly investigated and the
ecological risk was assessed as well. In addition to using geoaccumulation index and ecological risk index,

geoaccumulation index and Nemerow index were combined to evaluate the contamination of trace elements
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in this area. Results show that concentrations of Zn, Pb, Cd, Ni, Cr and Cu in soils decrease with

increasing distance, but change little with increasing depth. The soil is not contaminated by the trace

elements except Cd.

Key words: trace elements; soil; distribution characteristic; ecological risk assessment
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Fig. 1 The sketch map of Guqiao Coal Mine

showing the locations of sampling points
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Tab.3 The toxicity indices of selected heavy metals
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Tab.5 Some chemical properties of the soils sampled near coal waste piles

AL/ % pH SR/ (1074 S m™1) M/ (mg * kg™ B/ (mg « kg™) EA/(mg » kg™
0.7 7.23 230.22 1158. 32 1545.5 6.98
0. 46~1. 24) (5. 97~8. 05) (177. 31~445. 30) (14. 05~3 386. 07) (1 088. 33~1 950. 24) (4. 72~9. 63)

x6 FRIBERHTAHHETENEE

Tab. 6 The contents of trace elements in soils and coal residue in Gugiao Coal Mine area

Zn Pb Cd Cr Cu Ni
T PTG A/ (mg - kg D 28.51 8.75 0.15 43. 88 18. 31 20. 04
JE I/ (mg « kg™ 14.01~57.12 BDL~24.42  0.06~0.66 20.65~74.45 8.95~34.8 10.28~38.84

FrifE 22 6.52 2.89 0.07 8.95 3.8 4.4

A5 5 R B 0.23 0.33 0.51 0.2 0.21 0.22
AP FSEE/ (mg - kg 1) 21.97 17.13 0.15 84.92 20. 68 15.78
YR+ FE/ (mg « kg 1) 80. 81 30. 47 0.06 64.93 24.16 25.74
% AR fE— 4%/ (mg « kg™1) 100 35 0.2 90 35 40
& bR =2 /(mg - kg 1) 250 300 0.3 200 100 50
[ % bR =4/ (mg » kg™1) 500 500 1 300 400 200
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Tab.7 Correlation analysis between the contents of trace elements in soil
and the physical-chemical properties of soil
Zn Pb Cd Ni Cr Cu

A BB 0.22" 0.15 0. 26" —0.1 —0. 14 —0.18

PH 0.08 —0.08 —0.15 —0.05 —0.25" —0.11

EC 0.41** 0.47** 0.58** 0 —0.13 —0.08

BA 0.1 0.05 0.08 0. 04 0. 04 0.01
B 0.31°* 0.05 0.24* —0.14 —0.1 —0.23*

wap 0.80*" 0.38"" 0.33"" 0.88"" 0.64"" 0.83*"

* 0.
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Fig. 2 The distribution of trace elements in different depths of soil profile
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Fig. 3 Relationship between the contents of Zn.,Pb,Cd,Ni,Cr and Cu in surface soil (0~20 cm) and the distances
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Tab.8 Correlation matrix of concentrations of heavy metals

in surface soil (0~20 cm) and the distances

Zn Pb Cd Ni Cr Cu

L1 —0.42 —0.07 —0.22 —0.49 —0.39 —0.49

L2 0.61 0. 47 0. 46 0.62 0. 06 0. 54

2.2 rTEPRHEBITIHREITN
2.2.1 HEMRBHEEFMER
B2 9, B FiZ" X £ Zn,Pb,Ni, Cr il Cu

B Teo 33 09 AL, B0 W 72 BUME 4 X L3 JE Zn, Pb,
Ni,Cr Al Cu {5 4%, i Cd f 1., 7E 0~1 Z 8], 15 #H
A A X 7 A Cd B T . B G R A R
FEBCR/NIBF Ky Cd=>Ni=>Cu>>Cr>Zn>>Pb.
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Tab.9 The results of risk assessment

of the trace elements in soil

Zn Pb Cd Cr Cu Ni A

Igo —2.03 —2.39 0.688 —1.15 —0.99 —0.95 0.99
Imex  —1.085 —0.9 2.87 —0.39 —0.06 0.01 -
I —2.12 —2.42 0.59 —1.18 —1.01 —0.98 —
Pgeo —1.69 —1.83 2.07 —0.88 —0.72 —0.69 -
Ct 0.35 0.29 2.42 0.68 0.76 0.78 -
Ei 0.35 1.45 72.5 1.35 3.79 3.89 83.33

2.2.2 #HeGELSI/IBEIRNLER

HH 28 9, BT A A ASURE 5 1 25 6 b 3R FRLEE B0 o
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