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Compositions and Residual Properties of Petroleum Hydrocarbon in

Contaminated Soil of the Oilfields

HU Di'?, LI Chuan'?, DONG Qian-qian'”, LI Li-ming'?, LI Guang-he'”

(1. School of Environment, Tsinghua University, Beijing 100084, China; 2. State Key Joint Laboratory of Environmental Simulation
and Pollution Control, Tsinghua University, Beijing 100084 , China; 3. Central and Southern China Municipal Engineering Design and
Research Institute Co. ,Ltd. , Wuhan 430015, China)

Abstract : The aims of this study were to determine the compositions and residual properties of petroleum hydrocarbon in soil, as well as
to identify the source and weathering degree of the pollution. A total of 5 producing wells in Gudao and Hekou oil producing region of
Shengli oilfields were analyzed. More than 50 individual target compounds including straight-and branched-chain alkanes ( n-alkanes,
pristine and phytane ) and polycyclic aromatic hydrocarbons ( PAHs ) in soil samples and crude oil were determined by gas
chromatography-mass spectrometry( GC-MS) . The percentages of chain alkanes and PAHs in total solvent extractable matters ( TSEM) of
soil samples were both much lower than those in the crude oil samples. The compositions of petroleum hydrocarbon in soil samples
differed from those in crude oil, which indicated the n-alkanes with carbon numbers <12 were much easier to lose in contrast to the n-
alkanes with high carbon numbers. With n-octadecane/phytane as index for the weathering rate of oil contaminated soils, the
relationship between the index and petroleum hydrocarbon compounds was analyzed using principal component analysis (PCA). The
results showed that the n-alkanes with carbon numbers >33 and the PAHs with rings between 3 and 5 were much harder to degrade.
PCA of 4 indexes for source identification revealed more than 50% of the soil samples were polluted by crude oil, which needs more
attention during remediation.

Key words :soil; petroleum hydrocarbon; composition; residual property; source identification
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Fig. 1 Abundances of TSEM, alkanes and PAHs

in crude oil and contaminated soil
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