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Distribution Characteristics and Source Identification of Polycyclic Aromatic

Hydrocarbons, Fatty Acids in Water of Karst Underground River

XIE Zheng-lan', SUN Yu-chuan'?*, ZHANG Mei', LIAO Yu', JIANG Ze-li', WANG Zun-bo', LIANG
Zuo-bing'

(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 & Guangxi,
Institute of Karst Geology, Chinese Academy of Geological Sciences, Guilin 541004, China)

Abstract: In order to explore the contents, composition, distribution characteristics, sources and pollution level of polycyclic aromatic
hydrocarbons( PAHs) and fatty acids in water of Qingmuguan karst underground river in Chongqing, water samples were respectively
collected from underground river in rainy season and dry season, 2013 and polycyclic aromatic hydrocarbons, fatty acids of the water
samples were quantitatively analyzed by Gas Chromatography-Mass Spectrometer ( GC-MS). The results showed that the contents of
PAHs and fatty acids in water of Qingmuguan karst underground river ranged from 77.3 to 702 ng-L~" and 3 302 to 45 254 ng-L~",
respectively. In terms of composition, the PAHs profiles were dominated by (2-3) rings PAHs in water samples, which accounted for
more than 90% of the total PAHs contents, while the carbon numbers of fatty acids ranged from C; to C,, and fatty acids profiles were
dominated by saturated straight chain fatty acids, followed by mono-unsaturated fatty acids. In terms of the distribution characteristics,
the contents of PAHs had minor difference at each sample point in water of underground river in rainy season. At the entrance, exposed
and exits, the contents of fatty acids reduced in turn, moreover the contents of fatty acids were close at the exposed and exits. dry
season: at the entrance, exposed and exits, the contents of PAHs in water of underground river decreased firstly and then increased.
The contents of fatty acids were close at each sample point in water of underground river. As a whole, the contents of PAHs and fatty
acids in water of underground river in rainy season were significantly higher than those in dry season. Source analysis indicated that the
PAHs in water of Qingmuguan underground river were mainly originated from the combustion of coal and biomass( wood, crop straw,
etc) at the underground river catchment. The fatty acids were mainly originated from aquatic algae( diatoms and green alga, etc) , and
bacteria, with the contribution of aquatic algae dominated. The water of underground river was suffered the middle to mild pollution by
PAHs, and compared with the dry season, the rainy season was more severely polluted.

Key words : karst underground river; polycyclic aromatic hydrocarbons; fatty acids; composition; distribution characteristics; sources
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Table 1  Concentrations of PAHs in waters of Qingmuguan underground river/ng-L ™"
~ B F
fea AH Ak o AR H1 R Ak th
Nap 100 94.8 91.3 98.2 42.8 73.0
Acy 157 101 148 8.52 3.60 5.74
Ace 53.5 55.8 54.8 10.0 4.76 7.10
Flu 239 346 317 32.2 14.0 23.1
Phe 43.7 28.3 35.8 20.4 11.3 18.7
Ant 2.02 66. 8 54.6 1. 11 0.54 1.38
Fla 10. 6 3.53 0.76 1. 14 0.34 1.45
Pyr 4.36 1.89 n.d n.d n.d 0.29
BaA n.d n.d n.d n.d n.d n.d
Chry n.d n.d n.d n.d n.d n.d
BbF n.d n.d n.d n.d n.d n. d
BkF n.d n.d n.d n.d n.d n.d
BaP n.d n.d n.d n.d n.d n.d
InP n.d n.d n.d n.d n.d n.d
DaA n.d n.d n. d n.d n.d n.d
BgP n.d n.d n.d n.d n.d n.d
Z PAHs 610 698 702 172 77.3 131

1) nd FrRRTF AR

FEARREH AR . NI K Nap, Acy, Flu 7
AR S, o A ).

M PAHs UZS[H 0 AR (1) ,FIZE: HARK
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N B, RO SRR R R TR R G
Yedpxt O PAHSs ()8 F R IR RCR.

Ref I BV ), 25 DXt 9T 3 R K | s e KRN
MR A A AR TR T KOk M 2 AR I s il
Wi R e P A RS B BN, S B0
R R S TR R K RS 2 R AR AR
I, St 37 252 9 T 2 T s s o XU B 52 i Ay
AR =X NI - BT = N <3 N T
PAHs & BRI Z 3% = T 55, LR,
H FVRIZK R PAHS B 75 2 32 K6 TR v 949 749 52 1)
TR

Bl 2 S 2RI R 2R R SCH T T 7K PAHS 19
AYAEEAE. NIRRT, 2. 3. 4 35 PAHs A& i yE
Iy 9k 42.8 ~ 100, 34.2 ~ 610, 0.34 ~ 15.0
ng- L' AIZERKEE T 3 RS EZEFH K2, 4 3K



7 ¥ WHE

25 HE M TR ZIRI7 R | IR ITIR A R SR IR B 2551

S SAINT RN, BRI M R KT 2, 3,
4 3F PAHs & &85 PAHs b B850 ELA AH LA 40 A7 45

HE B R4 R AL 2. 3. 4 3 PAHs &2 25 R ilks
INERZED 34 3F PAHs SrRAEA L HERAN RN

10 52 IR S R I T A 3
700 + /7 a
600 /——————'
T, 500 .//
20
= 400 | o 25 (%) - 43 (%)
& —— 23} (5L%) —— 43 (5L%)
X 300 -8 33 (fii%) = At (5F)
2 - 355 () - it ()
200 |
100 F \ S
_h__h_——_:f—__:— ’;;
7\I'I i H1r|

T
E2 Tk s PAHs B9 %

Fig. 2 Distribution of PAHs in the water of underground river
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Fig. 3 Composition of PAHs in the water of underground river
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Table 3 Concentrations of fatty acids in waters of Qingmuguan underground river/ng-L !
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Fig. 4 Composition of Fatty Acids in the water of underground river
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Fig. 5 Contents of saturated straight chain Fatty Acids monomers in various water samples
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Table 4 Molecular characteristic indices of fatty acids in waters of Qingmuguan underground river
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