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Evaluation of Soil Heavy Metal Pollution in Southern Towns of Jiangsu Province by Multiple Methods
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Abstract Taking a small town in southern areas of Jiangsu Province as an example, the soil heavy metal pollution in research area was evalu-
ated by using geo-accumulation index method, pollution load index method and the modified method of Nemero index combined with soil envi-
ronmental quality standards. The feasibility of these methods was discussed. The results showed that the modified method of Nemerow index
combined with soil environmental quality standards combined with human factors and natural factors. This method had advantages of more ob-
Jjective evaluation results, higher discriminabiltity of pollution distribution. And the modified method of Nemerow index had the advantages of
both geo-accumulation index method and pollution load index method,so this method was most suitable for the evaluation of soil heavy metal

pollution in a small scale region.
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Table 1 Quality standard and background values of soil mg/kg
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LR Natural background values (—4,7kH) [17] pH6.5 ~7.5, 7K H) (=%,pH>6.5) ,7/KH/)
Ele- &r ) ’ Standard values of soil environmental Standard values of soil

of soil in southern area

Standard values of soil environmental

ment of Jiangsu Province quality (First class, paddy field) ﬁelgl,la;ig (65?1)“7(1 ;l’d;:(i dl;agglyd ) (j:::ogﬁc:tgl Sq,]:j:(lil(}l]; };tlltid)
Cu 22.78 35.00 100.00 400. 00
Pb 20.39 35.00 300. 00 500. 00
Zn 73.02 100. 00 250.00 500. 00
Cd 0.12 0.20 0.30 1.00
Ni 29.12 40.00 50.00 200. 00
Cr 65.72 90.00 300. 00 400. 00
As 8.80 15.00 25.00 30.00
Hg 0.16 0.15 0.50 1.50
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Table 2 Evaluation results of geoaccumulation index method

Fym i J—h From no i 'T'—Hﬁ Fl‘On.’l B 3&—1‘&3& From heavy R T Yy
No nollution pollution to Medium pollution medium pollution HeaV: ollution pollution to strongly Strongly heavy
?%ﬁ P medium pollution ’ p to heavy pollution vy p heavy pollution pollution
JUE
- 1o - Lok v o v o 3 018 1o - Lok
Ble- AR g gy REREC e PRI g gy B g R e TR g gy B e
ments  Sample . ample . ample . ample . ample . Sample . ample .
Proportion Proportion Proportion Proportion Proportion Proportion Proportion
number number number number number number number
N % N % N % x % N % N % N %
Cu 16 14.55 81 73.64 10 9.09 3 2.73 0 0 0 0 0 0
Ni 31 28.18 74 67.27 4.55 0 0 0 0 0 0 0 0
Zn 65 59.09 34 30.91 8.18 1 0.91 1 0.91 0 0 0 0
Cr 100 90.91 5 4.55 4.55 0 0 0 0 0 0 0 0
Cd 5 4.55 27 24.55 49 44.55 24 21.82 4 3.64 1 0.91 0 0
Pb 0 0 11 10.00 68 61.82 30 27.217 1 0.91 0 0 0 0
As 109 99.09 1 0.91 0 0 0 0 0 0 0 0 0 0
Hg 21 19.09 16 14.55 30 27.27 35 31.82 8 7.27 0 0 0 0
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Table 3 Evaluation results of average values of geoaccumulation index

FHBILR  TEHSFIEEE PR (M) RRGYRRIL
Elements of Degree of Evaluation results Accumulative
heavy metals I value ('mean) pollution degree
Cu 0~3 0.45 Ji—

Ni 0~2 0.21 J—

Zn 0~4 0.02 TJo—H

Cr 0~2 -0.38 Jc

Cd 0~5 1.49 r

Pb 1~4 1.69 il

As 0~1 -0.70 g

Hg 0~4 1.35 r
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Table 4 The analysis of the highest pollution coefficient for 8 kinds of

heavy metals in sampling points

heavy metals Mean Maximum  Minimum Range deviation
Cu 2.19 6.62 0.91 5.71 0.95
Ni 1.87 5.78 0.08 5.69 0.77
Zn 1.87 17.92 0.58 17.34 1.94
Cr 1.26 5.07 0.05 5.02 0.70
Cd 5.15 37.72 0.95 36.77 4.25
Pb 5.18 16.49 2.34 14.15 2.10
As 0.93 1.78 0.52 1.26 0.15
Hg 5.46 19.55 0.41 19.15 4.18
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Fig.1 Evaluation results of point pollution load index
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Table 5 The evaluation results of modified single pollution index

Jei5 4% No pollution

25 YL Light pollution

Y5 4% Medium pollution H 5% Heavy pollution

MERLE T gl BESEC D) BE g FEREC BRL

heavy metals Sample number Proportion Sample number Proportion Sample number Proportion Sample number Proportion
i %o A Yo A~ % A %

Cu 17 15.45 89 80.91 4 3.64 0 0

Ni 19 17.27 42 38.18 49 44.55 0 0

Zn 57 51.82 44 40.00 7 6.36 2 1.82

Cr 94 85.45 15 13.64 0.91 0 0

Cd 5 4.55 18 16.36 75 68.18 12 10.91

Pb 0 0 109 99.09 1 0.91 0 0

As 109 99.09 1 0.91 0 0 0 0

Hg 11 10.00 28 25.45 52 47.27 19 17.27
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Table 6 The evaluation results of modified comprehensive pollution in-

dex of single factor

Elements of P P Py, Pollution
heavy metals degree
Cu 0.50 1.51 1.12 B7E
Ni 1.09 3.36 2.50 aics
Zn 0.54 5.23 3.72 HEF
Cr 0.28 1.11 0.81 B
Cd 1.99 14.59 10.41 i3
Pb 0.35 1.12 0.83 EE
As 0.33 0.63 0.50 Es
Hg 1.78 6.37 4.68 I
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