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Speciation analysis of heavy metals in oil-polluted soil of Shengli Qilfield
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Abstract : Long-term crude oil exploitation has led to soil deterioration in Shengli Oilfield. Knowledge about accumulation
and speciation of heavy metals in oil-polluted soil is the key to clear understanding of soil quality issue at this region. We
analyze the speciation and content of 4 heavy metals (Zn, Pb, Cd and Ni) through modified BCR and DTPA extraction
methods, taking the soil of Gudao oil region as an example. Results reveal that Zn and Cd have higher activity and bio-
availability in the soil, so potential pollution risk exists. On the other hand, we discover that the source and speciation of Cd
and Ni are probably affected by oil pollution in the soil by analysis of available form of heavy metals in well soil of different
exploitation ages.
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Table 1  Information and physic-chemical characteristics of soil samples

REER Prabim AR R % pH fi i/ (¢/kg) OM/ (g/kg) TPHs/ (g/kg)
1 1970 11.9 7.41 11.04 19.82 6.47
2 1980 13.6 7.52 11.44 9.42 1.93
3 1990 9.77 7.72 4.46 4.76 1.66
4 2000 10. 1 7.41 14.33 11.57 2.15
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Table 2 Heavy metal speciation in Gudao oilfield oil-polluted soil

HILE AT %
it H HER Bt/ (g/kg)
F1 F2 F3 R

1 66.25 12.12 31.33 11.22 45.33
2 62.03 17.39 18.30 9.24 55.07
“m 3 63.29 16.45 24.99 9.52 49.04
4 61.43 18.06 18.87 9.15 53.93
1 0.2107 37.54 20.00 10. 46 32.00
2 0.2118 37.52 14.06 6.18 42.24
“ 3 0.085 7 33.49 16.12 6.35 44.05
4 0.0823 29.81 10.32 5.44 54.43
1 19.32 6.75 17.17 27.65 48.43
) 2 25.60 6.13 9.04 20.44 64.39
[b 3 25.06 5.71 12.91 16.87 64.51
4 23.97 6.16 8.95 15.47 69.42
1 54.31 11.87 3.23 8.03 76.86
) 2 30.79 11.26 3.62 6.84 78.28
N 3 29.78 10.61 3.93 5.96 79.50
4 27.88 11.65 3.12 6.24 78.98
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Fig.2 Temporal distribution of heavy metal available form and TPHs in oil-polluted soil
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