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Soil Heavy Metal Pollution and Its Eco-environmental Effect
in Eastern Shandong Province
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Abstract: In order to find the potential ecological risk of soil heavy metal pollution in eastern
Shandong Province, compared with the average content of deep soil heavy metal, potential
ecological risk of soil heavy metal pollution was evaluated by means of potential ecological risk
index method based on soil survey; its eco-environmental effect was discussed. The results
showed that the degrees of soil heavy metal pollution of Hg, Cd, Cu, Pb, Zn, Cr and As in
eastern Shandong Province were in descending order; potential ecological risks of soil heavy metal
pollution of Hg, Cd, As, Pb, Cu, Cr and Zn were in descending order; contribution rate of Hg
and Cd to soil pollution risk was 87. 95% . in which Hg was 61. 96 % ; the area of soil with strong
and stronger integrated potential ecological risks was 13.75%, and the soil mainly distributed in
Laizhou-Zhaoyuan-Yantai and Mouping-Rushan gold mine districts and urban zones, and the
distribution was in accordance with the layout of gold mining, dressing and smelting and human’s
production and life; moreover, soil heavy metal pollution partly transferred into winter wheat,
and contents of Cd, Pb, Zn in part winter wheat samples were beyond the threshold value, and
had adverse effect on health.
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Tab.3 Statistics for Contents of Soil Heavy Metal Elements

w(As) |w(Cd) | w(Cr) |w(Cuw [w(Hg) |w(Pb) | w(Zn)

/(1076) | 0.80] 0.01 3.70 1.10] 0.003] 8.90| 3.40

/(107%) |162.00| 10,50 |1 118.00 |514.00{22.400|935.00|690. 00

8 . PCBs . /(1078) | 6.60] 0.12 | 60.80| 22.80| 0.050| 27.70| 58.40
7 ° /(1075) 6.20{ 0.11 55.50 | 19.20| 0.028| 25.10| 54.70
A 3.61| 0.16 | 32.30 | 15.60| 0.230| 19.60| 23.30
Hakanson 1.03] 1.89 1.06 1.31] 3.380| 1.23] 1.16
« 2, ()
2
Tab. 2 Criteria for Potential Ecological Risk Evaluation ( 4) , Hg.Cd
Hakanson |Hakanson 87. 95 % ) Hg
61.96% ,Hg
Ei<C40 Ix<C150 Ix<<135 ( 1); 28. 7 ~
40<CEi<<80 150<CIr<C300|135<CIr<C265 77 241. 8, (Ix=525)
80<CE:<C160 300<CIR<C600 [ 265<CI1r<C525 147 , ,
160<CEi<C320 =600 e 218 3, .
Ei=320 ( 5) s
Cr.Zn 40,
2 ,Cd.Hg
2.1 o Hg , N
13 674 54.82%,
N N CcH 40. 85% ,
( 3, 3 s 107. 31, Cd
Hg.Cd.Cu.Pb.Zn.Cr. As, 1, 10.36%,As.Pb 0.05%,Cu
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Tab. 4 Statistics for Potential Ecological Risk Indexes of Soil Heavy Metal Elements
E; E? E} E! E: E} El Ir
1.50 6.46 0.23 0.50 3.69 2.14 0.11 28.7
305. 00 4 479.00 36. 00 135. 00 72 306. 00 278.00 11. 40 77 242.0
10. 30 56.70 2.13 6.57 135. 00 6.15 1. 16 218.0
9.71 47.90 1. 96 5.54 83. 60 5.61 1. 10 162.0
5.46 69. 80 1. 06 4. 40 726.00 4.82 0. 45 769.0
:El~El As.Cd.Cr.Cu.Hg.Pb  Zn R
2.2 Zn )
«C 2 ) \
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Tab.5 Distribution of Heavy Metal Elements in Different Levels of Ecological Risk and
Their Mean Potential Ecological Risk Indexes
/% E; /% E; /% Ei /% E; /% Ei
As 99. 75 10. 14 0.19 51.99 0. 04 111.96 0.01 259.19 - -
Cd 27.32 33.33 62.32 53.58 8.79 101. 75 1. 20 208. 10 0.37 759. 29
Cr 100. 00 2.13 — — - — — - — —
Cu 99. 82 6.48 0. 15 53.47 0.02 114. 14 — - — —
Hg 4.13 29.99 41. 00 62. 54 40, 85 107. 31 9. 80 210. 55 4.22 1041.27
Pb 99. 88 6.03 0. 06 58. 14 0. 04 119. 31 0.01 275.49 — —
Zn 100. 00 1. 16 — — - — — - — —
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Tab. 6 Average Content, Number and Rate of over Standard of Heavy Metal Elements
in Winter Wheat from the Areas with Different Ecological Risk Grades
/
10°° /1076 /% /1076 /% /107¢ /%
Cr 1. 00 0. 480 6 14.63 0. 440 3 13.004 0. 300 1 5
Cd 0.10 0.041 1 2.44 0. 048 1 4. 350 0.165 8 40
Pb 0. 20 0.120 1 2.44 0. 100 0 0. 000 0.120 2 10
Zn 50. 00 32.100 1 2.44 35.670 0 0. 000 38. 240 1 5
As 0. 10 0.022 0 0. 00 0.027 0 0. 000 0.029 0 0
Hg 0.02 0.003 0 0. 00 0. 005 0 0. 000 0. 006 0 0
Cu 10. 00 4. 650 0 0. 00 5.370 0 0. 000 5. 960 0 0
41 3 23 20
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