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Distribution of Polycyclic Aromatic Hydrocarbons in Soil Profiles in Southeast

Suburb of Beijing Wastewater Irrigation Area

HE Jiang-tao, JIN Ai-fang, CHEN Su-nuan, WEI Yong-xia
(School of Water Resources and Environment, China University of Geosciences, Beijing 100083, China)

Abstract: 3 borehole profiles samples were collected using Eijkelkamp soil sampler from the wastewater irrigation area of Beijing Southeast
suburb. The soil samples were collected from surface to 5.5 m underground every 0.5 m. Physical-chemical properties of the samples such as
clay content; total amount of clay minerals, cation exchange capacity ( CEC); total organic compounds (TOC), etc. were analyzed. 16
polyeyclic aromatic hydrocarbons ( PAHs) defined by the U.S. EPA were also analyzed with gas chromatography-mass spectrometry (GC-MS) .
Results show that 14 PAHs were detected in the surface soil samples. The concentrations of PAHs range from 4 pg/kg to 428 pg/kg. Under the
surface; both species and concentrations of PAHs in soil samples drop very fast. Only 2 rings and 3 rings PAHs were detecteds which were
naphthalene> phenanthrene, fluorene, acenaphthylene, acenaphthene, and fluoranthene. Clay content, total amount of clay minerals, CEC and
TOC have significant correlations at 0.05 level between each other. Under the surface clay contents also have a relationship with low-rings
PAHs concentration. Where the layers have higher clay contents, the PAHs have higher concentrations. The contents of PAHs changing along
the profiles also show that, low-rings PAHs are easier to migrate than high-rings PAHs. The sequence of the migration capabilities of low-ring
PAHs is acenaphthene > fluorene > naphthalene > phenanthrene > acenaphthylene > fluoranthene. However, high-ring PAHs were only detected
in surface soil samples. That means low-rings PAHs can reach the deep layers of the vertical profiles under long-term wastewater irrigation.
Therefore the shallow groundwater has the possibility to be contaminated.
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Table 1 Physical-chemical indexes and analysis methods of soil samples
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Fig.1 Soil samples texture
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Fig.3  Concentration of detected PAHs of surface soil samples
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Fig.4 Concentrations of detected PAHs vs depth in 3 profiles
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