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Variation Characteristics and Sources of Polycyclic Aromatic Hydrocarbons in

Karst Subterranean River During Rainfall Events
JIANG Ze-li' ,SUN Yu-chuan'** ,WANG Zun-bo' , LIANG Zuo-bing' ,REN Kun®,XIE Zheng-lan' ,ZHANG Mei',
LIAO Yu'

(1. Key Laboratory of the Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, School of Geographical Sciences,
Southwest University, Chongqing 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 continuously collected at the outlet of Nanshan Laolongdong subterranean river basin, which is
located in Chongging, during the rainfall event in June 2014. Sixteen priority polycyclic aromatic hydrocarbons (PAHs) in water were
quantitatively analyzed by gas chromatography-mass spectrometry ( GC-MS). The objectives of this study were to reveal the variation
characteristics and sources of PAH16 in karst subterranean river during the rainfall event. The results showed that the subterranean
river responded promptly to the rainfall, and there were four peaks of the total concentrations of PAH16, two peaks occurred during the
flow rise stage, the others were in the maximum flow and flow decline stages. The total concentrations of PAH16 ranged 101-3 624
ng-L™", with a mean of 578 ng-L™", the total concentrations of 7 carcinogenic PAHs ranged ND-336 ng+L ™", with a mean of 31. 1
ng-L.~'. The PAH compositional profiles were dominated by 2,3-ring compounds, which accounted for 86.17% of the total
concentrations of PAH16. The total concentrations of PAH16 were most influenced by the rainfall, through the cleaning of atmospheric
pollutants by the rain and the scouring of the surface contaminants by the rainfall runoff. The PAHs in water mainly originated from the
incomplete combustion of petroleum products and fossil fuels such as coal, as well as natural digenetic process. Compared to other
areas in the world, the concentrations of PAH16 were generally at moderately polluted and heavily polluted levels.
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Fig. 1  Hydrogeologic map of the Laolongdong subterranean river basin
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Fig. 2 Response of water level to a storm at the exit of Laolongdong karst subterranean stream



11 14 TLPERISE ;. FERTIIIR]A V H T TTi  25 22 PR 05 S AL AR A SR DAk AT 4091

KR A T R 508 T— M EE S HRA A1
FHIK RS

2.2 PEFNIIIAE] PAHSs 4541534k BE Y I K35 e K~
2.2.1 [ERGHIE] PAHS 4541434k 2 3 el

M1 Al%0, % InP . DaA #MHA4Y 14 b PAHs 78
H KRB R, DT PAHSs FEF Y 101 ~3 624
ng-L™" SFEH{E N 578 ng-L~". 7 FhEUETE PAHs 1%
ik, S48k ND ~ 336 ng-L™', (N
31.1 ng-L™". F&MIIE] Nap . Flu, Phe Z5{K3F 0 &
BRI, Nap 35 & 2 5 5 4 205 ng-L~", Phe &
A EIR K, R R 26,1 ~ 1346 ng-L7".
TR [ s 2 /K PR 55 A5 v ( GB 3838-2002) ') HL %} BaP
MR T FRA, LE 2.8 ng- L~ BT 1) L
7K BaP “F-H4ME H 6. 21 ng-L~" Bt 7 T [ b3
IKFRHUE.

2.2.2  REFNIEIHL R T K AR5 YLK -

B E A2 PAHs 159443 UK. 5
(10 ~50 ng-L™") #2554 (50 ~250 ng-L™"),
S35 YL (250 ~ 1000 ng-L~') K H 5 4L (1000
ng-L~") " EER 1 T, TR A IS TR T R T
JKH PAHs V5 52 KER 3 h 48 B J 35 JekoF. 53
BAHLL (£ 2) , BRI R 7K T PAHs % &
T RBEITERB KILO, & TAEIL, B, &
VT, U B TR TS R T PAHs A, BT
D, BT 30 1) 2 e 3l Hs R 30T 7K PAHs 5 B R &R 41
kg v A ) FE 5 Y /K. EE DR RS LS e IR M T ] i A

®1 BEFHEAKERESHRFEASTREE" /ng L'
Table 1 ~ Composition of PAHs and their concentrations

during the rain event/ng-L~ !

laeg?] R T ] HifE
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Table 3 Factor loadings for PAHs in underground water

in principal component analysis with varimax rotation
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