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Distribution and Ecological Risk Assessment of

Soil Heavy Metals Around Coking Plant

SHANG Zhi-feng, ZHU Fang, LLIU Tao, CHEN Dong
(College of Environmental Science & Engineering s Taiyuan University of Technology, Taiyuan, Shanxi 030024, China)

Abstract: The surface soil at the 500, 1 000 and 3 000 m in the east, west, south and north of coking plants
were sampled and three methods (single factor index, geo-accumulation index and Hakanson potential
ecological risk index) were adopted to assess the potential ecological risk of heavy metals(Pb, Cd, Zn, Cu,
Cr and Mn) near coking plant in Taiyuan City. Results showed that the concentration of Cd in all soil sam-
ples was 2. 1~2. 7 times of the standard value( ]l ) of environmental quality standard(GB15618—1995) for
soil, the concentration of the other heavy metals did not exceed the standard values( ][ ) and the concentra-
tion of six heavy metals was maximum at 1 000 m; The relative degree of pollution was in the order of Cd>
Cr>Cua~Zn>Pba~Mn; Likewise, the potential ecological risk was characterized by the order of Cd>>">Pb>
Cu>Cr>Zn>Mn and north>>west>east>south, and the soil in the research area possessed serious poten-
tial ecological risk, specially the potential ecological risk of heavy metals in the north of the coking plant was
very serious, in which, Cd was dominant contributors for ecological risk, for it accumulated markedly in soil
around the coking plant.
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2 G T
Pb Cd Zn Cu Mn Cr
/(mg + kg™") 20. 04 0.01 63.75 21.13 505 73.19
/(mg « kg™") 300 0.3 250 100 583 200
T, 5 30 1 5 1 2
/(mg kg™ ") 20. 04 0.10 63.75 21.13 505 73.19
[16]  [13].
3
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E =>320 >1200
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1 000 m Cd 4, Cd s
o 2 4 s 1 000 m R
4 Pb,Cd,Zn,Cu,Cr  Mn P,
500 m 1000 m 3 000 m 500 m 1000 m 3 000 m 500 m 1000 m 3 000 m 500 m 1000 m 3 000 m
Zn 0. 20 0. 33 0.28 0.23 0.32 0.24 0.19 0.33 0. 25 0. 25 0.33 0. 31
Pb 0.069 0.11 0.096 0.087 0.11 0. 096 0.079 0.10 0.079 0.11 0.14 0.12
Cd 1. 04 3.11 2. 60 2.59 5.19 3.12 2.08 3.11 2.08 3.12 7.20 6.22
Cu 0.22 0.31 0. 24 0.23 0. 26 0.23 0.21 0. 27 0. 25 0.27 0.28 0.28
Cr 0. 84 0.71 0. 66 0.77 0.63 0.52 0. 86 1.01 0.93 0. 60 1.11 0. 90
Mn 0.073 0.083 0.019 0.075 0.010 0.084 0. 089 0.091 0. 080 0. 085 0.100 0. 086
5 Pb,Cd,Zn,Cu,Cr Mn (Igeo)
Zn Pb Cd Cr Cu Mn
oo oo oo Loeo Leeo oo
500 —0.750 0 —0.510 0 2.050 3 —0. 840 0 —0.500 0 —4. 360 0
1 000 —0.014 0 0. 080 1 2. 640 3 —1.070 0 —0. 340 0 —4.170 0
3 000 —0. 240 0 —0. 045 0 2. 380 3 —1.190 0 —0.390 0 —6. 280 0
500 —0.520 0 —0. 180 0 2.020 2 —0.970 0 —0. 480 0 —4.320 0
1 000 —0.073 0 0. 080 1 3. 380 4 —1. 250 0 —0.290 0 —3.910 0
3 000 —0. 450 0 —0. 045 0 2.640 3 —1.520 0 —0. 450 0 —4.150 0
500 —0.810 0 —0. 340 0 2. 380 3 —0. 800 0 —0. 560 0 —4.070 0
1 000 —0.016 0 0. 080 1 2. 640 3 —0.570 0 —0. 240 0 —4. 040 0
3 000 —0.430 0 —0.330 0 2.050 3 —0.690 0 —0. 330 0 —4. 230 0
500 —0.430 0 0.081 1 2.640 3 —1.320 0 —0. 240 0 —4. 140 0
1 000 —0.035 0 0. 480 1 3. 850 4 —0. 440 0 —0. 150 0 —3.890 0
3 000 —0.100 0 0. 300 1 3. 640 4 —0.730 0 —0. 200 0 —4.120 0
2.5
Pb,Cd,Zn, Cr Mn 40,
Cu,Cr Mn 6, 6 , ;
, 3 km Pb, Cd 160,
Cd,Zn,Cu,Cr Mn E . ,
:Cd>>Pb>Cu>Cr>Zn>Mn,1 000 m> 5% ,25%
3 000 m>500 m, Pb,Zn,Cu, .
6 Pb,Cd,Zn,Cu,Cr Mn (EL) RI
Zn Pb Cd Cr Cu Mn Rl
E. E: E; E. E. E!
500 0.79 A 4. 85 A 188. 69 D 1.67 A 4. 85 A 0.073 A 200. 89 B
1000 1.31 A 7.28 A 283.15 D 1.43 A 6. 69 A 0.083 A 299. 90 B
3 000 1.12 A 6. 68 A 235.94 D 1.32 A 5.22 A 0.019 A 250. 26 B
500 0.92 A 6.07 A 188. 81 D 1.54 A 4,92 A 0.075 A 202. 34 B
1000 1.25 A 7.28 A 471.78 E 1.26 A 5.99 A 0.099 A 487. 25 C
3000 0.96 A 6.68 A 283.18 D 1. 04 A 4.99 A 0.084 A 296.91 B
500 0.75 A 5. 46 A 235. 87 D 1.72 A 4.63 A 0.089 A 248. 54 B
1000 1. 30 A 7.28 A 283.15 D 2.05 A 5.81 A 0.091 A 298. 85 B
3 000 0.98 A 5. 46 A 188. 75 D 1. 86 A 0. 44 A 0. 080 A 202.58 B
500 0. 98 A 7.29 A 283.24 D 1. 84 A 5. 81 A 0. 085 A 299. 24 B
1000 1.29 A 9.62 A 654. 48 E 2.22 A 6.17 A 0.100 A 673. 89 D
3 000 1.23 A 8. 48 A 565.23 E 1.97 A 5. 96 A 0. 086 A 582.92 C
RI 12. 88 69. 69 1 449,95 19.92 66.08 0.929 Cd
A A E A A A
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