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Contamination Characteristics and Source Analysis of Polycyclic Aromatic

Hydrocarbons in Multimedium in Karst Underground River

LU Li, WANG Zhe ", PEI Jian-guo

(Key Laboratory of Karst Dynamics, Ministry of Land and Resources & Guangxi, Institute of Karst Geology, Chinese Academy of
Geological Sciences, Guilin 541004, China)

Abstract: In order to understand the contamination characteristics of PAHs in different environmental mediums of karst underground
river, the authors chose the Qingshuiquan underground river as the study object. Based on the data of air, groundwater, sediment and
soil samples collected during the same period from 2013 to 2014, contrastive analysis was conducted in light of the component spectra,
the distribution features and the characteristic ratios as well as the chemical and physical properties of 16 kinds of PAHs. The results
showed that 3 kinds of PAHs with 2-3 rings ( naphthalenes, phenanthrene and fluoranthene) were dominant in the air and underground
river water, which accounted for 71. 66% and 54. 84% of the total PAHs. And PAHs with 4-6 rings were dominant in the soil and
sediment of the underground river, which accounted for 54.26% and 65.06% of the total PAHs. The distribution of PAHs in
environmental mediums along the underground river indicated that the mean concentration PAHs in upstream area was less than that of
midstream ,and that of midstream was less than that of downstream, because of pollution discharge and absorption. The ratios of specific
PAHs indicated that the PAHs sources in upstream rural area mainly came from the combustion of grassy, wood and coal, the PAHs
sources in Ganhuai village were mainly originated from petroleum, and the PAHs sources in the outlet of the underground river mainly
came from both petroleum and its combustion.

Key words : polycyclic aromatic hydrocarbons; karst underground river; environmental medium; composition; source
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Table 1  Concentrations of PAHs in environmental mediums from the Qingshuiquan underground river
PATS KQO1 (%K) Hi R 7K /ng-L~" R WU /ng-g ! +3E/ng-g”!
i /ngem 3 QS16 QS09 QS04 QS02 Qs01 QS09-CJ QS01-CJ NT3 NT2 NT1
Nap 19.38 32.94  12.66 34.37 27.14 31.17 6.19 4.10 2.27 1.17 3.15
Acy 4.82 2.89 1.85 2.89 2.86 2.86 1. 10 1.02 0.16 0.14 0.09
Ace 6.52 3.91 4.34 3.58 3.42 3.84 1.85 1.74 0.23 0.27 0.24
Flu 10. 86 3.30  16.24 nd nd nd 2.86 2.71 0. 45 0.38 0.42
Phe 17.62 26.02  35.12  17.43  18.24  22.65 6.77 5.67 2.65 1.65 2.01
Ant 1.34 2.19 3.86 3.00 2.77 2.85 0.55 0.73 0.21 0.27 0.23
FIA 19.96 32.29  17.89 28.03 28.06 21.22 4.80 16. 44 3.88 3.91 2.03
Pyr 21.30 38.54 29.16 18.45 16.17 10.53 8.82 4.10 4.22 0.32 0. 46
BaA nd 11.04 5.06 6.80 12.54 11.76 2.38 3.51 1.25 0.50 1. 69
Chr 10. 54 26.44  24.18 12.32 9.95 10.18 11.76 2.13 4.70 0.34 0.98
BbF nd 11.39 5.53 7.75 7.91 9.92 3.54 3.98 2.02 0.95 2.01
BkF nd 7.23 7.23 5.07 5.28 6. 40 nd 3.09 1.50 1.25 1.20
BaP nd 9.20 6.28 6.21 5.98 5.94 2.49 2.02 1.77 1.87 1. 40
InP nd nd nd nd nd nd 5.23 3.63 3.83 3.29 nd
DaA nd 4.80 3.30 4.50 2.20 2.60 1.06 1.52 1. 10 1.76 0.64
BgP nd 7.78 4.54 5.54 5.67 4.95 2.35 nd 2.32 1. 81 1.31
2 ~3 3 80. 50 103.54  91.96 89.30 82.49 84.59 24.12 32.41 9.84 7.79 8.17
4 7 31. 84 94.64 71.16 50.39 51.85 48.79 26.50 16. 81 13.69 3.36 6.34
5~6% 0.00 21.78 14.12  16.25 13.85 13.49 11.13 7.16 9.01 8.73 3.35
Z PAHs 112.34 219.96 177.24 155.94 148.19 146.87 61.75 56.38 32.55 19. 87 17.85
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" k. I 3 FIFEL 4 7%, 7K 5t T K T PAH
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Fig. 2 Component spectra of 16 PAHs in the

environmental mediums of the study area
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in the environmental mediums from the underground river
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Table 2 Relative ratios of PAHs in the environmental mediums from the underground river
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