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Occurrence and Risk Assessment of Polycyclic Aromatic Hydrocarbons in
Topsoil of an Abandoned Coal Mine Area in Chongqing

SUN Xiang' > WANG Fengwen' > GUO Tianfeng® WANG Haogi'
GUO Zhigang® TAN Wei’* LIN Tian> PENG Kang'

( 1.State Key Laboratory of Coal Mine Disaster Dynamics and Control College of Resources and Environmental Sciences
Chongqing University Chongqing 400044 China; 2.Shanghai Key Laboratory of Atmospheric Particle Pollution and Prevention
Department of Environmental Science and Engineering Fudan University Shanghai 200438 China; 3.State Key Laboratory
of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences Guiyang 550081 China;
4.Chinese Academy of Sciences University Beijing 100049 China)

Abstract: Abandoned coal mines increase gradually as coal industry depressing. In this study 18 topsoil samples 2 background soil
samples and 1 coal gangue sample were collected in the Majiagou coal mine an abandoned coal mine for 22 years in Zhongliang
Mountain Chongging. Concentrations of Polycyclic Aromatic Hydrocarbons ( PAHs) n-alkanes total mercury ( Hg) and organic
matter ( OM) were measured to better understand and manage the environmental ecosystem of this abandoned mining area. The mean
concentration of PAHs in the topsoil was 170.3 ng/g higher than that of the background soil in this area but lower than those of run—
ning coal mines in China. Principal Component Analysis ( PCA) results suggested that coal combustion emission and raw coal residue
contributed 78. 3% and 17. 6% respectively. The correlation coefficient between PAHs and n—alkanes was 0. 83 ( P <0.01) indica—
ting that they share similar input pathway and enrichment behavior in the topsoil. There was no correlation between PAHs and Hg indi—
cating that the two pollutants released by the mining activity exhibited significant different environmental fates while no correlation be—
tween PAHs and OM indicating that OM sources associated with coal mines had been replaced by OM sources of plants microbial se—
cretions and their residues. The risk assessment results indicated that the risk level of PAHs was relatively safe but the content of Hg
exceeded the soil pollution risk screening value of agricultural land. Therefore the land utilization of this mining area by local govern—
ment should be according to the superposition of multiple pollution parameters avoiding the one-sided evaluation and diagnosis of any
single indicator.

Key words: PAHs; source; risk assessment; topsoil; abandoned coal mine



