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Contamination and Source of Polycyclic Aromatic Hydrocarbons in Epikarst
Spring Water

SUN Yu-chuan'?, SHEN Li-cheng', YUAN Dao-xian'"

(1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Ministry of Education, School of Geographical Sciences,
Southwest University, Chongging 400715, China; 2. Key Laboratory of Karst Dynamics, Ministry of Land and Resources, Institute of
Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China)

Abstract: The water samples were collected from four typical epikarst springs in Nanchuan District, Chongging Municipality between
October 2010 and October 2011. Sixteen priority polycyclic aromatic hydrocarbons in epikarst spring waters were quantitatively analyzed
by the gas chromatography-mass spectrometer ( GC-MS). The objectives of this study were to investigate the seasonal variations of
polycyclic aromatic hydrocarbons’concentration, composition, source and contamination characterization in epikarst springs water. The
results showed that the detection ratios of 16 PAHs in four springs were 100% . The total concentrations of 16 PAHs fluctuated greatly
in epikarst spring water during one year observation, and the concentration ranged from 341 to 4 968 ng-L ™' with a mean value of
1772 ng-L™". The total concentrations of 7 carcinogenic PAHs in rain season were all higher than those in dry season in four epikarst
springs. The PAHs profiles were dominated by (2-3) rings PAHs in spring water, which accounted for more than 50% of 16 PAHs.
The PAHs in spring water mainly originated from the combustion of coal, biomass and petroleum, and during June to October 2011,
PAHs originated from the combustion of coal and biomass had a larger contribution. The ratios of Ant/( Ant + Phe) and Fla/( Fla +
Pyr) changing with seasons showed that Ant, Phe, Fla and Pyr were easy to migrate in epikarst soils. In 4 isomeric ratios, the ratios of
Fla/ (Fla + Pyr) were more sensitive to reflect the information of sources. Compared to other areas in the world, the concentration of 16
PAHs in epikarst spring water is at a higher level, which shows the epikarst spring water has been suffered the PAHs pollution.

Key words : epikarst spring; polycyclic aromatic hydrocarbons; seasonal variation; composition; source
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Fig. 1 Locations of the study area and samples
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Table 1 ~ Composition of PAHs and their concentrations in epikarst spring/ng-1 "'
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i Eoji piEAE]| Eoji piEAE]| Eoji piEAE]| H{H
Nap 67.2 ~2440 579 89.9 ~622 256 93.4 ~834 332 81.6 ~2309 574
Acy 24.3 ~339 147 28.8 ~281 144 22.5~287 144 28.1~305 127
Ace 42.9~539.3 184 59.2~270 159 38.7 ~371 170 63.7 ~573 169
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Fig. 2 Dynamic variations of PAHs and PAH__, .. concentration in spring water
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Fig. 3 Dynamic variations of PAHs percentage composition in spring water
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Fig. 4 Dynamic variation of PAHs isomeric ratios in spring water
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