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Comprehensive evaluation of potential ecological risk of heavy metals
in the surface soil of the farmland in wastewater irrigation area of
southern suburbs in Baotou
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(1 College of Resource and Environment , Baotou Normal College » Baotou , Inner Mongolia 014030, China;
2 Ordos Vocational College sOrdos, Inner Mongolia 017000 ,China)

Abstract: [Objective] The research aimed to evaluate the potential ecological risk of heavy metals Pb,
Cr,Cu,Zn,Ni(HMPN) in the surface soil of the farmland in wastewater irrigation area of Baotou’s South-
ern suburbs(SFWB) to provide a scientific basis to the evaluation of soil environmental quality and repair
of heavy metal pollution in sewage irrigated area. [Method]) Eight representative sampling points in Chen-
gliang village of Machi township in Sidaoshahe basin of Baotou’s Southern suburbs were selected. Samples
with 0—20 cm in the surface soil of the farmland were collected by using quincunx distribution to deter-
mine the content of HMPN,and Single-factor pollution index, Nemerow pollution comprehensive index and

Hakanson pollution index of potential ecological risk method were employed to evaluate the potential eco-
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logical risk of heavy metals in 0—20 cm deapth farm soil of the study area. [Result] The results indicated

that the environmental quality of HMPN in the SFWB was lower than pollution levels. Then the average

content of Pb,Cr,Zn,Ni was greater than the regional background values except that the content of Cu was

close to the regional background value of soil in Hetao region,and average content of Cr, Ni was the highest

and much more than regional baekground value with the characteristics of highly enriched. The potential
ecological risk indexes of variety heavy metal pollution was Ni(49. 59) >Pb(41. 18) > Cu(39. 70) >
Cr(23.24)>7n(8. 62),Ni was the main potential ecological risk factor and followed by Pb. [Conclusion]

HMPN was obviously accumulated in the SEFWB as human activities. Attention should be paid to heavy

metals pollution with potential ecological risk to a certain extent.

Key words: heavy metal;potential ecological risk;surface soil;comprehensive evaluation; wastewater ir-

rigation area of Baotou’s southern suburbs
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Table 1 Classification standard of potential ecological risk of heavy metals in soil
PATGUREAE A A KR FTG Y A A RV A RS XU GAWEAS
fREED DR A FEHCED IR A
Individual potential Ecological risk degree Comprehensive Potential
ecological risk index of single pollutant potential ecological risk ecological risk
<40 & Mild <150 7 Mild
=40~<80 14 Moderate =>150~<300 H1 4% Moderate
=80~<160 5f Strength =300~<600 5# Strength
>160~<320 Rk Strong =600 Rk Strong
=320 ik Very strong

3 iR 50

BLEBTERKBRELIEESEREN
T

HHE X IERE S E 48 Pb.Cr.Cu Zn Ni &
WM ES R IWLE 2, R 2 B R X L Pb,
Cr.Cu. Zn.Ni /3 & &8 4> % K 19. 46, 81. 89,

3.1

LAk RBTG HE X T3 E 4 8 ot R Pb. Cr, Cu,
Zn Ni (155 & 4 B 2 b X Ry 5 Ff 8 4 8 1 5
{H (Pb 18. 76 mg/kg, Cr 56. 39 mg/kg, Cu 19. 17
mg/kg,Zn 55. 68 mg/kg,Ni 24. 50 mg/kg) f{J1. 04,
1.45,0.99,1.08,1. 24 %, HH H A Cu mEFEW

SEE T T X Cu (3 SEE . Hofl 4 Fhoc
Ry &MY B T E X0 E SRS =

H 5
19.03,60.06,30. 38 mg/kg., %L CHkC17]a] LAk fH.
%2 AABNFARRARETENELESE
Table 2 Content of heavy metals in the surface soil of the farmland in wastewater
irrigation area of southern suburbs in Baotou mg/kg
anﬁiﬁi. Pb Cr Cu Zn Ni

1 22.12 86. 37 26. 96 76.50 34.54

2 19. 79 85. 67 22.69 60.92 32.92

3 17.83 87. 85 16. 54 54. 65 29.42

4 18.76 79. 41 17.28 59. 84 28.02

5 17.16 90. 30 15.67 56.33 27.90

6 18.52 83.70 19. 63 56.78 32.03

7 20.49 62. 39 16.92 57.42 29.78

8 20.97 79.40 16. 53 58. 04 28. 39

I /ME Minimum 17.16 62. 39 15.69 54. 65 27.90
% KM Maximum 22.12 90. 30 26.96 76.50 34.54
S {H Average value 19. 46 81.89 19.03 60. 06 30. 38
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Table 3 Comprehensive evaluation of heavy metals pollution in the surface soil of the farmland

in wastewater irrigation area of southern suburbs in Baotou

EizRN it H

Index Ttem Pb Cr Cu Zn Ni
e /ME Min 0.21 0.31 0.16 0.22 0.56

P; e KAH Max 0. 28 0. 45 0.27 0. 31 0.70
SEX{E Average 0.24 0.41 0.19 0.24 0.61

P, 34l Calculated value 0.26 0.42 0.23 0.28 0.66
Ei #/MHA Min of E; 4.57 2.21 4.09 0.98 5.69

E; Ei #% K{fi Max of E: 5. 90 3. 20 7.03 1.37 7.05
E,(XED 41.18 23. 24 39.70 8. 62 49.59
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