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Abstract: Concentrations of heavy metals and petroleum hydrocarbons in the surface sediments
collected from the offshore oil drilling platform in the Penglai 19-3 oil spill accident area of Bohai sea
were measured to analyze the variation pattern of the heavy metal concentration with petroleum
degradation during the petroleum bioremediation and the correlation between the two pollutants. The
results showed that the concentrations of Cr Cu Ni As and Cd increased first and then decreased
with the degradation of oil. In the early stage the increase of the heavy metal concentration may be
related to petroleum degradation. And the later decline may be caused by the function of
microorganism and plant resuspension of sediments or vertical migration of heavy metals. In contrast

the concentration of Pb declined steadily which may be due to the interaction between effective Ph

and root of submerged plants or decreasing of pH and organic matter content in the sediments. Except

for As (8.2%) the extent of Cr Cu Ni Pb and Cd reduction ranged from 48.5% to 69.6%. It
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confirmed that the oil degradation bacteria had a great effect on the remediation of heavy metals.

Keywords: Bohai  oil spill pollution  petroleum degradation  sediment heavy metal
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2 ( Results and discussion)
2.1
Pb.Cr.Ni.Cu.Cd As 6
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Cr.Ni.As Cd 4
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Table 1 Statistics of the surface sediments heavy metal content of Penglail9-3
Time Parameters Ph Cr Cu Ni As Cd
/( mgekg™") 42.8—73.6 89.0—119.1 38.1—61.9 41.8—86.9 20.6—25.3 0.23—0.44
(2015.8) 54.7 99.9 459 54.4 23.3 0.32
9.56 10.23 8.58 14.16 1.80 0.07
1% 17.48 10.24 18.69 26.03 7.74 22.03
/( mgekg™") 29.6—32.9 206.7—245.4 36.7—47.7 137.4—154 426.5—510.5 0.408—0.488
31.4 221.0 41.98 145.4 463.2 0.449
(2015.12) 1.10 13.87 3.81 5.73 27.05 0.034
1% 3.5 6.27 9.09 3.94 5.84 7.53
/( mgekg™!) 17.1—22.2 34.4—45.2 12.4—13.7 14.8—19.7 15.2—32.5  0.158—0.213
18.5 39.6 13.5 16.4 21.2 0.18
(2016.8) 1.6 4.09 1.25 1.97 5.26 0.0194
1% 8.66 10.33 9.26 12.07 24.82 10.81
18 14.38 - 21.82 - - 0.117
19 35 90 35 40 15 0.2
19 350 350 100 60 20 1
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Fig.2 Oil degradation rate and concentration rate of heavy metal during restoration of 70( a) and 70—210( b) days
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Correlation between hydrocarbon degradation rate and concentration of heavy metals in the 70 days

Table 2
Pb

Cu As Cd
0.782

Ni

Cr

0.987**

0.730

0.823" 0.910"

0.866"

Pearson

0.000

0.066

0.100

0.012

0.044

0.026

* .P<0.005 * *.P<0.001.

3 70—210d
Table 3 Correlation between hydrocarbon degradation rate and concentration of heavy metals in the 70—210 days

Cd

Ni

Cr

Pb
0.336

0.721

0.663 0.323 0.440

0.789

Pearson

0.106

0.383

0.533

0.152

0.062

0.516

n

* .P<0.005 +* % .P<0.001.
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