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Contamination and Ecological Risk Assessment of Polycyclic Aromatic

Hydrocarbons in Surface Sediment in Karst Underground River

LAN Jia-cheng' , SUN Yu-chuan®* , SHI Yang’, LIANG Zuo-bing’

(1. Institute of South China Karst, Guizhou Normal University, Guiyang 550001, China; 2. Key Laboratory of Eco-environments in
Three Gorges Reservoir, Ministry of Education, School of Geographical Science, Southwest University, Chongqing 400715, China)
Abstract: In order to understand pollution characteristics and ecological risk of polycyclic aromatic hydrocarbons (PAHs) in surface
sediment from Laolongdong underground river, the concentration and composition of 16 priority PAHs were analyzed. The results
showed that the total concentrations of PAHs ranged from 58.2 to 3 598 ng-g ™', and most of the values were between 100 and 5 000
ng-g~'. It means that sediments in the river were moderately and heavily polluted by PAHs. The PAH composition were dominated by
2-4 rings (accounted for 75. 1% ) compounds in Laolongdong, while 4-6 rings PAHs accounted for 56. 6% in Xiannvdong. Sediments
in Laolongdong mainly came from the transportation of the upstream water and surface soil. 2-3 rings PAHs had higher transport
capability with farther migration distance, while 4-6 rings PAHs had lower transport capability and shorter migration distance in the
conduit, because 4-6 rings PAHs could be easily absorbed by sediments. The result of ecological assessment of PAHs showed that the
ecological risk level in Laolongdong was low, leading to little negative ecological impact. However, the level in Xiannvdong was high.
Once PAHs migrated from upstream to downstream, it would result in ecological threat for the downstream area.
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Fig. 1 Sampling site of sediment and photos of Laolongdong underground river
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Table 1 PAHs contents in sediment/ng+g~

1

PAHs & il £ i
01-13 03-13 04-13 05-13 06-13 07-13 09-13 10-13 (Mean)
Nap 110. 1 77.5 67.8 48.3 345.2 67.3 14.4 27.4 516.9
Acy 8.7 9.3 8.7 6.3 34.8 9.1 2.1 4.1 129.4
Ace 10.9 9.3 8.6 15.0 17.6 6.8 2.9 2.7 52.0
Flu 37.2 32.7 37.4 46.9 67. 4 2.5 12.0 12.4 130. 6
Phe 84.6 24.7 45.8 56.7 118.2 27.0 10.4 24.9 171. 1
Ant 3.0 1.0 1.7 3.5 7.5 1.0 0.4 0.6 17.3
Fla 26.8 5.9 9.6 15.6 46.2 5.6 1.6 5.8 104. 0
Pyr 29.6 6.1 8.4 15.2 46.4 5.8 1.7 3.8 69. 4
BaA * 29. 4 2.8 4.2 7.7 24.5 2.5 0.8 1.5 38.3
Chry * 92.5 16.4 5.2 34.2 132.5 19.8 2.8 6.3 81.6
BbF* 66.7 14.4 4.4 26.5 93.2 16.0 2.4 5.7 143. 8
BKF * 30.9 13.7 4.3 10.0 34.7 15.4 2.3 5.2 86. 8
BaP * 36. 6 4.1 1.2 15.2 48.5 4.0 0.7 1.1 66. 1
InP* 38.7 3.6 16 8.7 9.2 2.2 0.8 1.9 390. 0
DaA * 24.5 2.6 1.2 3.9 5.0 1.4 0.5 0.8 21.8
BgP 94.8 12.6 5.2 16.9 20. 4 9.3 2.5 6.2 153.7
> PAHscare 319.3 57.7 2.1 106. 2 347.6 61.5 10. 1 2.6 828.3
> PAHSs 724.9 236.7 215.3 330.7 1051 215.9 58.2 110. 6 2173
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Fig. 2 Mean composition of individual PAHs in sediment
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750 ~100 ng-g ", V5 YA 100 ~ 1 100 ng-g ',
Y5 Y 1000 ~ 5000 ng-g™ ', M TG Y KT
5000 ng-g~'. I FHVIAY) > PAHs 481k
JLFEH 58.2 ~3 598 ng-g . FiH Baumard Z R E
(BRI, & 0 M T T SO A 75 Y oK ST Sy v A T G
N EIE YK, FWETE Yok & R . 5 H A
XUTRRI AR L (3R 2) , 22 08 i R AR 4 PAHs
15 YLK P-4 T A O AR KT AR X [ Ry 25 X R
B R 2 .



AT IR RO 230557 9 15 T B A= A5 KU F 5 859

3 SFoA
F2 EMIMRERRY PAHs iTRRAY
Table 2 Contamination of PAHs in surface sediment in different cities and countries
b JEFEl/ng-g ! TP/ ng-g ™! ik
2 [ 3% i W R 80 ~20 000 3000 [21]
HA Rt 230 ~6 000 — [21]
B [ A 13~1972 — [22]
W2 Je s 100 ~ 38 000 — [23]
T2 FW s 1200 ~ 14 100 — [24]
S 9.48 ~108. 4 39. 63 [1]
KT 3270 ~3 559 1152 [2]
Kt 263 ~6372 — [3]
TRIT. = fM 217 ~2 680 1028 [4]
BT 244 ~2 805 — [5]
RHE I 0.787 ~1943 10. 98 (6]
IR 27.45 ~198.3 — [7]
Ki 23.1~1129.7 — (8]
ENE N 37.75 ~1662.7 267.6 [16]
1) “—"FoR T

2.4 SR
Long %52 4 T — b FH V] 70 R 1 0 AR

rhE A PAHs PWETE A S RS PEM AR . BRSO X
[HECAE ( effects range low, ERL) FIZLN X [6] o {E
(effects range median, ERM). 4 PAHs ¥ & T
ERL {61, 3 BA X A2 4 5 LR < 10% , B /b7 2 1
A SO0 5 4 PAHs R T ERM {6, WX A=)
HEILR >50% o200 AR S0 5 Y

PAHs ¥R BEA T 1 2 2 [], WA 7R B0 6 1 A A5 %%
L. s S5 2K S/ 1T g R Wi 7K F ( TEL/PEL ) 4%
Pz R Tk RIRE S N 3 AN X E], PAH R
T TEL {8, £ & sk AR /0 7= 45 & T PEL
8, s B LA A FPE 2, Y
PERN A T RE R . AR PAH /9 ERL/ERM F1
TEL/PEL {H WL 5% 3. M AT LA ), 2 Je i DA

o BR T Flud & 8 ERL{E A1, Hi Ay AR PAHs 1

®3 EREHTEATRY S PAHs FHESRKEITNIRAEEITED /ng-g!

Table 3  Comparison between mean values of PAHs in sediment and risk assessment guideline values in the Laolongdong underground river/ng-g~

1

PAHs ERL ERM TEL PEL ESYAl i iR
Nap 160 2100 34.6 391 94.6 516.9
Acy 16 500 6.71 88.9 10. 4 129. 4
Ace 44 640 5.87 128 9.24 52.0
Flu 19 540 21.2 144 33.6 130. 6
Phe 240 1500 86.7 544 49.0 171. 1
Ant 853 1100 46.9 245 2.34 17.3
Fla 600 5100 113 1494 14.7 104.0
Pyr 665 2600 153 1398 14.6 69.5
BaA 261 1 600 74.8 693 9.17 38.3
Chry 384 2800 108 846 38.7 81.6
BbF 320 1880 — — 28.7 143. 8
BkF 280 1620 — — 14.6 86. 8
BaP 430 1600 88.8 763 13.9 66. 1
InP — — — — 8.34 390.0
DaA 63. 260 6.22 135 4.99 21.8
BgP 430 1 600 — — 21.0 153.8
2 ~3 552 3 160 — — 199.3 1017

4~6%% 1700 9 600 — 168.7 1155

> PAHs 4022 44792 — 368.0 2172

1) AR
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