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Fig. 1 Sampling sites along the Weigong River
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Table 1 Ecological criteria of PAHs in water
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Table 2 PAHs contents and distribution in different sites and years ng/L
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%¢/Nap NA — - 16.7 0.027 100 0.007~0. 04 0.018
& /Ane 16.7 0.083 100 0.033~0.083 0. 057 NA — ~
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%5 /Fle 100 0.002~0.033 0.011 100 0.023~0. 060 0. 040 100 0~0. 005 0.002
4E/Phe 100 0.031~0.574 0.236 100 0.100~0. 240 0.167 100 0.1~0. 24 0.167
B/ Ant 100 0.003~0. 047 0.021 100 0.021~0. 058 0.038 100 0~0.034 0.008
7 /Fla 83.3 0.005~0. 025 0.015 100 0.061~0. 150 0.102 100 0~0.038 0.015
& /Pyr 100 0.007~0. 024 0.016 100 0.050~0.110 0.076 100 0.001~0.019 0. 005
K91 (a) ¥ /Baa 66. 7 0.003~0. 362 0.186 100 0.079~0.120 0.098 100 0.054~0. 16 0. 100
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Fig. 2 TPAHs contents in water at different time
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Table 3 Diagnostic ratios of PAHs in water of the Weigong River
s 2009. 6 2009. 9 2009. 11
- Fla/(Fla+PYr) BaA/(BaA-+ Chr) Fla/(Fla+PYr) BaA/(BaA-+ Chr) Fla/(Fla+PYr) BaA/(BaA-+ Chr)
W1 0.52 0.73 0.59 0. 64 0.78 1
w2 0. 35 0.78 0.58 0.66 0.94 1
W3 0.42 NC 0. 60 0.63 0 0.85
W4 0. 60 0.07 0.53 0.73 0 0.91
W5 NC NC 0.55 1 0.67 0.92
W6 0.49 0.72 0.55 0. 84 0. 87 1
T NC 2278 B A R I 3 35 o 2 43 1 41 LU A8 TE 0 H 5
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ASFEMEME VAT A TS 8 PAHs 1918 % i E
(FH., 5FE£W .16 F PAHs R T I () B
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FOZBRMESRT 1, 58 2Bk A, U
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Table 4 Results of risk assessment of different sites in different months

BFE] Mo VA Vil E/d Jsd 9 [£3 I () Jil K  ZHEH(a,n) K
w1 = 0.001 0.019  0.016  0.004 _ 0.003 _ 0.009 _ 0.016 0. 286 0.001
w2 - <0.001  0.001 0.007  0.002  0.003  0.002  0.003 0. 286 0.013
w3 — <0.001  0.006  0.004  0.001 0.001 - 0.006 0.143 <0. 001
68wy - <0.001  0.005  0.001 0.002  0.001  <0.001 0,006 0.214 0. 002
w5 0. 04 0.003 0.007  0.005 - 0.002 - 0.017 0.214 0.001
W6 - 0.001 0.010  0.009  0.003  0.003  0.011  0.020 0. 286 0. 004
W1 0.003  0.004  0.007  0.015  0.018  0.011 0.002  0.006 2.071 0.022
W2 0.004  0.005 0.008  0.019  0.024  0.016  0.003  0.008 2.214 0.017
W3 0.004  0.006 0.008  0.019  0.024  0.014  0.003  0.007 2.143 0.020
SR w0001 0.002  0.003 0,007  0.010  0.008  0.003  0.006 1.571 0.028
W5 0,002 0.003 0.004  0.008  0.012  0.009  0.004 0 1.571 0.030
W6  0.002  0.002  0.004  0.007  0.010  0.007  0.002  0.002 1,429 0.015
wi — <0.001  0.007  0.011 0.003  0.001 0.002  <0.001 0.136 0.002
W2 - <0.001  0.008  0.003  0.003 <0.001 0,003  <0.001 0.221 0.007
w3 - <0.001  0.008  <0.001 <0.001 <0.001  0.004  0.003 0.214 0.002
WA wy - <0.001  0.003  <0.001 <0.001 <0.001 0,003 0.001 0.157 0.003
W5 - 0.001 0.004  0.001 0.006  0.003  0.005  0.002 0. 086 0.003
W6 - <0.001  0.004  <0.001  0.003  <0.001  0.002  <0.001 0.429 0.002
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TR K R T Ca) BE A AR AR B AR S RV L o 5 [
AR — 2 K0,

[1] Maskaoui K,Zhou J L, Hong H S,et al. Contamination by polycyclle aromatic hydrocarbons in the Jiulong River Estuary
and Western Xiamen Sea[ J |. Environmental Pollution,2002,118:109—122.



%4 KA A < DR BH I T 7K v 22 005 J 9 43 A ok R B 2B 25 XU 390 28 3 A 511

[2] Doong R A,Lin Y T. Characterization and distribution of polycyclic aromatic hydrocarbon contaminations in surface sedi-
ment and water from Gao— ping River, Taiwan[ ]J]. Water Research,2004,38:1733—1744.
(3] R, EF, £ B E T2 2 307 R AR A XU w28 PR LT DL o B 3R %, 2009,29(6) 583 —588.
[4] B, F 7, IR DOBUPRIE WU 3T B HOCHERL = ) BT . PRI} 2 22 41, 2007, 27(2) . 705 —713.
[5] United States Environmental Protection Agency(USEPA). EPA 630-R-95-002F. Guidelines for ecological risk assessment
[S].1998.
[6] Xiao R Y.Wang Z J,Wang C X,et al. Soil screening for identifying ecological risk stressors using a battery of in vitro cell
bioassaye[ J]. Chemosphere,2006,64.:71—78.
[7] Qiao M,Chen Y Y,Zhang Q H.ez al. Idetification of Ah receptor agonists in sediment of Meiliang Bay. Taihu Lake,China
[J]. Environmental Science Technology,2006,40:1415—1419.
[8] Z=AR 7y, ik MeAR , FUbAE. LR DL BRI G o4 [T ], BR R AR P Rl ,2003,29(119) : 27— 29.
[9] SRR, 40T is Qe ARk 55 B 3A X 3R BRI LT ). SR8 AR 3B 2%, 2009, 35(3) : 23— 26.
[10] Song X, Song Y, Sun T, etal. Adaptability of microbial inoculators and their contribution to degradation of mineral oil
and PAHs[J]. Journal of Environmental Sciences, 2006, 18(2):310—317.
[11] USEPA. A Case Study Residual Risk Assessment for EPA’s Science Advisory Board Review Secondary Lead Smelter
Source Category Volume I:Risk Characterization[ R]. North Carolina;2000,68—D6—0065.
[12] Smith S L,MacDonald D D,Keenleyside K A,et al. A preliminary evaluation of sediment quality assessment values for
freshwater ecosystems[ J . Journal Great Lakes Research,1996,22(3) :624—638.
[13] MacDonald D D,Ingersoll C G,Berger T A. Development and evaluation of consensus— based sediment quality guidelines
for freshwater ecosystems[J]. Archives of Environmental Contamination and Toxicology,2000,39:20—31.
(147 #AE, 5 B X0 NS BT AH 28 BRURE B Ak — WROAH €35 1 0 2 R h 2 3005 %2 [0, 33k 5 R 58, 2004,32(3) : 94—97.
[15] vhsG, ETFH 38, 5. JL Rt M X oK vh 2 R I5 R 1 40 A 5 2= 28 (L[], BREE 464, 2007,26(4) :523 =527,
[16] Sanders M, Sivertsen S,Scott G. Origin and distribution of polycyclic aromatic hydrocarbons in surficial sediments from
the Savannah River[ ] ]. Archives of Environmental Contamination and Toxicology,2002,43:438—448.
[17] Yunker M B, Macdonald R W, Vingarzan R,ez al. PAHs in the Fraser River basin:a critical appraisal of PAH ratios as
indicators of PAH source and composition[ J]. Organic Geochemistry,2002,33:489—515.
(18]  Axifgae, PRl Dy . ¥kt W], 55, E 2R BRVL /R h 2 3R 05 R 19 03 A L 2 0 B ok YRLT 1. 96 727 W 5 5 2006, 24 (3) : 32— 40.
(197 AEZ= 2 004 R DL R T SO U 40 DV 2 3 R /K b 2 B0 05 08 15 Yo R AR A 75 Qe 500 A [T 1. BRI L2, 2008, 29(7) .
1806—1810.

Distribution, Sources and Ecological Risk Assessment of Polycyclic
Aromatic Hydrocarbons (PAH) in Water of Weigong River, Shenyang

ZHENG Dong-mei, LIU Zhryan, SUN Lina, LUO Qing

(Shenyang University Key Laboratory of Eco-remediation of Contaminated Environment and Resource

Reuse, Shenyang 110044, China)

Abstract: The TPAHs contents of 16 species in water of the Weigong River are within the range of 0. 244~2. 038 pg » L™' with

1 1 1

an average of 0. 768 pg + L' in summer, within the range of 0. 503~0.989 pg « L' with an average of 0. 761 pg + L™" in au-
tumn, and within the range 0. 229~0. 427 pg + L™ with an average of 0. 346 pug + L' in winter, respectively. The Benzo[ a]
pyren contents at the same sites are much higher than the reference values provided by the environmental quality standards for
surface water (GB3838 —2002). It is suggested that PAHs in water of the Weigong River mostly came from combustion
sources. The primary ecological risk of PAHs was assessed using the quotient method and the results showed that the Benzo[ a ]
pyren contributed a lot to the risk and more attention should be payed to it.

Key words: PAH; water phase; ecological risk; Weigong River



