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Heavy Metal Pollution Characteristics and Ecological Risk Analysis for Soil

Around Haining Electroplating Industrial Park

LI Jiong-hui, WENG Shan, FANG Jing, HUANG Jia-lei, LU Fang-hua, LU Yu-hao, ZHANG Hong-ming
(College of Environmental Science and Technology, Zhejiang Gongshang University, Hangzhou 310012, China)

Abstract: The pollution status and potential ecological risks of heavy metal in soils around Haining electroplating industrial park were
studied. Hakanson index approach was used to assess the ecological hazards of heavy metals in soils. Results showed that average
concentrations of six heavy metals (Cu, Ni, Pb, Zn, Cd and Cr) in the soils were lower than the secondary criteria of environmental
quality standard for soils, indicating limited harmful effects on the plants and the environment in general. Though the average soil
concentrations were low, heavy metal concentrations in six sampling points located at the side of road still exceeded the criteria, with
excessive rate of 13% . Statistic analysis showed that concentrations of Cu and Cd in roadside soils were significantly higher than those
in non-roadside soils, indicating that the excessive heavy metal accumulations in the soil closely related with traffic transport. The
average potential ecological hazard index of soils around Haining electroplating industrial park was 46. 6, suggesting a slightly ecological
harm. However, the potential ecological hazard index of soils with excessive heavy metals was 220- 278, suggesting the medium
ecological hazards. Cd was the most seriously ecological hazard factor.

Key words : electroplating industrial park; soil; potential ecological risk; heavy metal pollution; ecological hazard
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Table 2 Statistic values of heavy metal concentrations of soils around Haining electroplating industrial park/mg-kg ™"

[X 3, Zn Pb Cr Ni cd
AK 91.1* 6.16* 37.28 148* 25.0° ENOH
) 62.4 ~144° 2.25~14.6" 15.4 ~113" 61.2 ~441° 15.3 ~45.20 PN i
B 77. 4° 7.94° 25.3% 105° 20.1° 0. 060*
43.1 ~123" 2.07 ~19.1" 16.4 ~51.1° 49.0 ~ 156" 11.4 ~29.3" Kk ~1.03°
CK 101* 11.2° 28.2° 102° 17.7* 0. 120*
73.1 ~144° 2.49 ~52.5" 19.2 ~65. 8" 61.3 ~147" 13.8 ~27.7" Kk ~1.26°
D % 115° 16.5° 29. 6° 76. 8* 23.9¢ 0. 120*
88.6 ~ 158" 2.65 ~30.7" 20.5 ~47.8" 29.9 ~126" 18.4 ~40.7" KA i ~0. 980"
oy 96.9* 10. 6 30. 6° 108* 21.9* 0.101*
43.1 ~158" 2.07 ~52.5" 15.4 ~113" 29.9 ~441° 11.4 ~45.2b Kk ~1.26°
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Table 3 Environmental quality standard for soils/mg-kg ™!

— 2 =Y =4
i H RS —
(ARHTE) pH <6.5 pH6.5~7.5 pH>7.5 (pH>6.5)

i <0.20 <0. 30 <0.30 <0. 60 <1.0
K <0.15 <0.30 <0.50 <1.0 <1.5
i 7K H <15 <30 <25 <20 <30

i <15 <40 <30 <25 <40
il A< M %5 <35 <50 <100 <100 <400

S — <150 <200 <200 <400
1 <35 250 <300 <350 <500
% 7K H <90 <250 <300 350 <400

i <90 <150 <200 <250 <300
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] <40 <40 <50 <60 <200
VAVAVAY <0.05 <0. 50 <1.0
T <0.05 <0.50 <1.0
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Table 4  Differences of heavy metal concentrations between roadside and non- roadside around Haining electroplating industrial park

P HfE/mg kg ™! S L 2 “Wﬁvmg«g” KA L
®ih Akt WEES PE K Fe 2 WS PE

Zn 101 94. 1 0. 409 82. 1 101 0.724

Pb 8.20 12.4 0.102 13.1 9.91 0.002 **
Cu 34.5 27.7 0.033 * 30. 6 30. 6 0.773

Cr 126 93.3 0. 309 103 109 0.520

Ni 22.2 21.6 0.174 20.9 22.1 0. 308

cd 0. 180 0. 040 0.003 ** HeAar 0. 130 0.015 *

1) * F/R P<0.05; * * /R P<0.01
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Fig. 2 Distribution of Zn, Pb, Cu, Cr, Ni and Cd in soils around Haining electroplating industrial park
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Table 5 Eigen values of potential ecological hazard coefficients
and the potential ecological hazard index in soils around

Haining electroplating industrial park

gl A X B X C X D X cv
E 0. 90 1.03 1.87 2.40 1.54
E“ 5.78 3.07 2.48 2.33 3.27
E.“ 10. 6 22.8 50.5 35.0 30.6
E™ 1.07 0.910 1.18 1.35 1. 14
E,c 7.36 4.95 5.25 5.85 6. 05
EN 4.65 3.65 3.30 4.43 4.06
RI 30.3 36. 4 64.6 51.4 46. 6

Ro6 BTTREIVEREFMRERIRESEBAESLESEERYFEEMBAELESRERY

Table 6 Eigen values of potential ecological hazard coefficients and the potential ecological hazard index

in soils that exceeded the national standard around Haining electroplating industrial park

PR REES S TR E.™ E“ E E™ E® EN RI V5 YRR
1 A 0.5223 13.4 0. 050 1.68 22.3 8. 41 46. 4 BMAESEE
2 A 0.326 5.04 0. 050 1.20 6.75 3.21 16.6 RS faE
3 B 0.395 4.55 216 1.07 5.45 4.14 232 PN fEE
4 C 0.361 3.49 230 0. 86 4.18 3.25 242 hEEAESfEE
5 C 0.399 3.23 265 1.20 4.83 2.93 278 hEEESEE
6 D 0. 386 3.84 206 1.27 4.05 3.95 220 AR A e E
agricultural topsoils in the Ebro basin ( Spain). Application of
3 #ig
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