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Evaluation of Heavy Metal Pollution in Farmland Soil by Improved Matter-element Analysis
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Abstract
ing area and the degree of its harm. [ Method] Takeing the farmland soil around a Pb-Zn metal tailing area in Huanjiang of Guangxi as the re-

(College of Information Technology, Jilin Agricultural University, Jilin, Changchun 130118)
8 gy gl y &
[ Objective | The research aimed to further explore the pollution of heavy metals in farmland soils by the exploitation of Pb-Zn min-

search object, the content of Cu, Zn, Pb and Cd were determined. The results of the determination of heavy metals in farmland soil samples
were comprehensively evaluated and analyzed by means of improved matter-element analysis, traditional matter-element analysis and potential
ecological hazard index method. [ Result]The monitoring points of improving the degree of moderate pollution in the matter-element analysis
method accounted for 85.72% ; the monitoring point of non-conforming level in the traditional matter-element analysis was 85. 72% ; the poten-
tial ecological Hazard index method had 85. 72% of the monitoring points above the severity Level. [ Conclusion ] The collapse of tailings dam in

Pb-Zn metal mining area caused heavy metal pollution to surrounding farmland soil.

Key words Matter element analysis method ; Entropy weight coefficient method ; Soil heavy metals ; Pollution assessment
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Table 1 Content of heavy metals in soil mg/ kg
WS 5
il Cu Zn Ph ad
Momlorlng points
1 25. 608 568. 946 889. 143 0.302
2 7.598 94.210 192.429 0. 104
3 13.739 620. 956 685. 067 1. 000
4 36.309 699. 105 1049. 121 1.168
5 38.674 848. 196 738.721 1.980
6 37.803 844. 645 850. 236 1.887
7 36. 197 665. 875 1 363.227 0.579

x2 EEEERE
Table 2 Heavy metal grade standard mg/kg
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Crade Cu Zn Pb Cd

I(3E7#) I( clean) 28.37 83.68 23.35 0.12

I #4337 ) T still clean) 40.63 116.76  36.09 0.25
(528753 ) M(light pollution) 120 240 150 0. 60
V(eG4 IV (moderate pollution 280 560 350 1.40

V(FEREET5YY) V (severe pollution) 400 800 500 2.00
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Table 3 Analysis of heavy metal content in farmland soil

mg/ kg

T H Ttem Cu Zn Pb Cd
H/]ME Minimum 7.598 94.210 192.429 0.104
5 KAH Maximum 38.674  848.196 1363.227 1.980
SEX(H Mean value 27.990  620.276  823.992 1.003
FrifEZE Standard deviation 12.725  254.939  358.663 0.735
75 5 Z %4 Coefficient of variation 0. 455 0.411 0.435 0.733
45H{H Background value 27.78 75.6 24.0 0.267
bR Over-limit ratio//% — 85 100 71
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Table 4 Improved matter-element analysis and pollution grade evaluation

Ly TEYLY
Jl\]/[ncfﬁ?{iing point K Ky(W) Ku(V) Ky(N) Ky(m) Pofﬁlﬁ?}fiﬁde
1 -0.355 1 -0.213 4 -0.004 6 -0.524 6 -0.739 7 AEFE
2 0.174 5 -0.2379 -0.553 4 -0.708 1 -0.8717 I

3 -3.002 0 -0.4533 -0.3579 0.142 3 -0.3479 1Y

4 -0.5423 -0.4825 -0.418 6 -0.0330 -0.338 3 NS
5 -0.840 2 -0.808 3 -0.812 8 -0.862 2 -0.153 8 A&
6 -0.8125 -0.776 4 -0.777 5 -0.762 2 -0.131 4 G
7 -0.844 7 -0.390 4 -0.124 2 -0.239 4 -0.652 7 A&
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Table 5 Traditional matter-element analysis and pollution grade evaluation

Monitoring point (V) iV u(V) (V) v(N) Pollution grade
1 -1.533 -1.341 -1.733 -1.038 -2.086 NS
2 -0.359 -0.342 -0.496 -0. 687 -0.555 ll|
3 -1.099 -1.110 -1.178 -1.181 -0.991 A&
4 -1.704 -1.709 -1.979 -1.963 -3.093 NS
5 -1.257 -1.255 -1.353 -1.349 -1.406 e
6 -1.401 -1.402 -1.552 -1.534 -1.792 PNy
7 -2.375 -2.398 -2.901 -2.767 -4.998 A&
F6 BEESEERBEREBSRERTMN

Table 6 Potential ecological hazard index method and its pollution grade evaluation
e o g 1
e Cu Zn Ph cd RI (O
Monitoring point Hazard level
1 6.796 10. 113 252.168 89. 350 358. 427 B
2 2.016 1. 675 54.574 30. 663 88.928 7
3 3. 646 11.037 194.290 295. 663 504. 637 W
4 9.636 12. 426 297.539 354.301 664. 902 T
5 10. 264 15.076 209. 507 585.250 820. 097 T
6 10. 033 15.013 241.133 557.852 824.031 JEE
7 9. 606 11. 836 386. 621 171.226 579. 289 B
(& Mean value 7.428 11.025 233.690 297.758 548. 616 -
3 g of heavy metal pollution in surface sediment of Mahakam Delta,East Kali-
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