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Distribution of PAHs in Surface Seawater of Qingdao Coast Area and Their

Preliminary Apportionment

LI Xian-guo', DENG Wei', ZHOU Xiao'*, TANG Xu-li', GUO Xin-yun', WANG Yan'

(1. Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China; 2. General Administration of Quality Supervision, Inspection and Quarantine of the People’s Republic of China, Beijing
100088, China)

Abstract: The 15 parent PAHs in surface seawater from Qingdao coastal areas have been quantified by solid phase extraction-high
performance liquid chromatography with fluorescent detection. The results showed that the concentration of total PAHs ranged from 8. 23
ng-L™" to 272.02 ng-L™", with highest concentration near estuary and lowest at rural location. As for PAHs composition, 2, 3 ring
PAHs were dominant, with percentage ranged from 52.2% to 93. 8% , while the remaining were 4 to 6 ring PAHs which were ranged
from 6. 2% to 47.8% . The concentration of total PAHs correlates strongly with dissolved organic carbon (R =0.9447) in surface
seawater. There was no significant fluctuation in the concentration and composition of PAHs in surface seawater from Qingdao bay area
in a one-month period. The two ratios of paired PAH isomeric compounds, fluoranthene to fluoranthene plus pyrene[ F1/( F1 + Py) ]
and anthracene to phenanthrene plus anthracene[ An/( An + Ph) ], for source apportionment suggested that various petroleum related
sources, such as oil spill and petroleum combustion, were the major origin at most sampling sites, except in clean areas where PAHs
were predominantly derived from coal and wood combustion.

Key words :PAHs; solid phase exiraction; distribution; apportionment ; surface seawater; Qingdao coastal areas
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Table 1 Mean concentration of PAHs in surface seawater in different function areas/ng-L !
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Fig. 5 Monthly variation of PAHs concentration in Qingdao Bay
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Fig. 6 Diagnostic ratios of PAHs in seawater



3 4 A T 5 RZ KT PAHs (95010 REAE K 105400 A0 fig b 745

TSR BERARSS SBRBEMI L 1 (=0.5) . 1% Hh
AL HEIK Ay Wil KAk, B a2 @ S, Je i e R
ol AR I S5 3857 U . A2 Z2 b R 2% 0 L[] 52 ), PAHs
R AIRBERHLBN R HOR G IR, 17 5355 5
FVERY PAHs RURTE S R Ay AR AR Be , ok
TR P A 0 5l KRBT T BRI it A T
7K PAHs 1 = 2RI

4 i

(1) T 531 2 K B 2% 81— 2 12 5 1) PAHSs
159 5 DIRE X TG YRR - VE T X < JilliFIX. < 3758
X < ARG X < W6 T IX < 98] DXL 2R 1 7N Fl R
TS PAHSs ¥ B , Vo e ™ .

(2) Nap 1 Ph Z5{K3F (2 ~3 37 ) PAHs &7 5T
FElE K R IS4 43 MK o PAHs B il DOC ¥R
JE 2 (B HA ARG AR SEE , 368 DOC 245 ] PAHSs
SRR E.

(3) 7 574 PAHs FYZH AR iR | i 2
AL A S, 3 BV K Y PAHs SR VR AR 2. 8 i
An/(An + Ph) Fl FI/ (F1 + Py)2 DEFRHE , 5 5T
FEE7KH PAHs 19 32 B3R TR Ay U5 A0 R B,
XS A Tl & sCilas iy i s 55 A0
SIS,

SE

[ 1] Sun P, Weavers L. K, Taerakul P, et al. Characterization of
polycyclic aromatic hydrocarbons ( PAHs) on lime spray dryer
(LSD ) ash methods [ J ].
Chemosphere, 2006, 62(2) . 365-274.

[2] Yunker M B, MacDonald R W, Vingarzan R, et al. PAHs in the

using  different  extraction

Fraser River basin: a critical appraisal of PAH ratios as indicators

of PAH source and composition [ J]. Organic Geochemistry,

(7]

[8]

[14]

2002, 33(4) : 489-515.

Manoli E, Samara C, Konstantinou I, et al. Polycyclic aromatic
hydrocarbons in the bulk precipitation and surface waters of
Northern Greece [ J ]. Chemosphere, 2000, 41 (12). 1845-
1855.

HIZE, MRE, TR JHIWERZERDZHIT R’
(PAHs) 9 AU BRI, SRR 2440, 2004, 24
(1):50-55.

SRIETT, FNIE2E, T, S TR L R R 2
FFRE oA BOHAROCAM T[], VR 22k (A AR
2ERR) , 2007, 37(3) ; 475-480.

W, SEWL, BRAROR, AE. M AR IL AR AR A A T Y
WELWFFE[I]. ET DL, 2009, 28(6) : 524-528.

Wk se, ZEW, W, 5 RINERZIRY T 2005
WO BRI 1], MR FREERLF 2003, 22(4) : 38-43.
EILHE, WENE, KOO, 5 RITBUURYTh 2 5
ZRWEIA PLAAR W A RE[T]. REERb A,
2010, 31(11): 2713-2722.

S, EEDY, e, 55 AR S S0RoE Gk -2k
MREIE R P Z TR T]. R R iR (A4
BHERR) , 2009, 39(5) : 1087-1092.

FL, TTRR. R B P VSV B K K B 3 T e U 4y
Br——2R R0 B SR O BRI (1], iR T
&, 2006, 25(3) : 50-59.

GB 3097-1997, W AKIFHRHEL S].

TR, MR, RIMEZ IR OIS AL T]. BR
BT YR BEOR 53L6, 2005, 6(10) : 8-12.

Witt G, Leipe T, Emeis K C. Using fluffy layer material to study
the fate of particle-bound organic pollutants in the southern Baltic
Sea[ J]. Environmental Science & Technology, 2001, 35(8) .
1567-1573.

Mai B X, Qi S H, Zeng E Y, et al. Distribution of polycyclic
aromatic hydrocarbons in the coastal region off Macao, China:
assessment of input sources and transport pathways using
LJ1
Technology, 2003, 37(21) . 4855-4863.

compositional  analysis Environmental ~ Science &



HUANJING KEXUE Vol.33  No.3

Environmental Science ( monthly) Mar. 15, 2012

CONTENTS

Stable Carbon Isotope of Black Carbon from Typical Emission Sources in China ««w«wwweerrerrrrerereereeeeees CHEN Ying-jun, CAI Wei-wei, HUANG Guo-pei, et al. ( 673 )
Characteristics of Carbonaceous Aerosol Concentration in Snow and Ice of Glaciers in Tianshan Mountaing = «r««eeeesssereerermrsremmeerrerrieeeeee
.................................................................................................................. WANG Sheng-jie, ZHANG Ming-jun, WANG Fei-teng, et al. ( 679 )
Size Distribution Properties of Atmospheric Aerosol Particles During Summer and Autumn in Lanzhou «ww«eweeeeeeees ZHAO Su-ping, YU Ye, CHEN Jin-bei, et al. ( 687 )
Particle Number Size Distribution near a Major Road with Different Traffic Conditions — ===sssseeerrrrmrmemrseeeeemeeneeees YANG Liu, WU Ye, SONG Shao-jie, et al. ( 694 )
Atmospheric Particle Formation Events in Nanjing During Summer 2010 ++++eeeererreeeeseeeeeememeeenns WANG Hong-lei, ZHU Bin, SHEN Li-juan, et al. ( 701 )
Characteristics of 30 in Precipitation and Moisture Transports over the Arid Region in Northwest China «+++++++- LI Xiao-fei, ZHANG Ming-jun, LI Ya-ju, et al. ( 711 )

Distributions and Seasonal Variations of Total Dissolved Inorganic Arsenic in the Estuaries and Coastal Area of Eastern Hainan «+eeeereeereressserereneeeeemsinneeeee
- CAO Xiu-hong, REN Jing-ling, ZHANG Gui-ling, et al. ( 720 )
Mixing Behavior of Arsenic in the Daliaohe Estuary JIAN Hui-min, YAO Qing-zheng, YU Li-xia, et al. ( 727 )
Variation Characteristics and Potential Ecological Risk Assessment of Heavy Metals in the Surface Sediments of Bohai Bay «++xeevveeeereeerermmmernniiieeriiniin.

.............................................................................................................................. XU Ya-yan, SONG Jin-ming, LI Xue-gang, et al. ( 732 )
Distribution of PAHs in Surface Seawater of Qingdao Coast Area and Their Preliminary Apportionment «+++++++++++++- LI Xian-guo, DENG Wei, ZHOU Xiao, et al. ( 741 )
Atmospheric Deposition of PAHs in Dashiwei Karst Tiankeng Group in Leye,Guangxi ~ ==+=+eseeeeeeeeees KONG Xiang-sheng, QI Shi-hua, HUANG Bao-jian, et al. ( 746 )
Lead Isotope Signatures and Source Identification in Urban Soil of Baoshan District, Shanghai «++++++++++ DONG Chen-yin, ZHANG Wei-guo, WANG Guan, et al. ( 754 )
Solute Transport Modeling Application in Groundwater Organic Contaminant Source Identification - WANG Shu-fang, WANG Li-ya, WANG Xiao-hong, et al. ( 760 )
Quantitative Method of Representative Contaminants in Groundwater Pollution Risk Assessment --sseseereeeeeeeneeees WANG Jun-jie, HE Jiang-tao, LU Yan, et al. ( 771 )
Study on the Advanced Pre-treatments of Reclaimed Water Used for Groundwater Recharge +++++eexeeeeesrereeeeee GAO Yu-tuan, ZHANG Xue, ZHAO Xuan, et al. ( 777 )
Influence of Ruditapes philippinarum Aquaculture on Benthic Fluxes of Biogenic Elements in Jiaozhou Bay <+ DENG Ke, LIU Su-mei, ZHANG Gui-ling, et al. ( 782 )
Influence of Spatial Difference on Water Quality in Jiuxiang River Watershed ,Nanjing — ++eeeeeereeeeseeeeeeeeeeeeen HU He-bing,LIU Hong-yu,HAO Jing-feng, et al. ( 794 )
Temporal and Spatial Variation of Non-Point Source Nitrogen in Surface Water in Urban Agricultural Region of Shanghai — «++++eeeeereeressessmrasssssiiiiniinienieenees

.............................................................................................................................. W,’ANG Nan, MAO Liang HUANG Hai—bo, et al. ( 802 )

.............................................................................................................................. HE Xiao-yan, ZHAO Hong-tao, LI Xu-yong, et al. ( 810 )
Treatment Studies of Industrial Rainoff With a New Type of Constructed Wetland ««««xxeeeeeeerermmmmemeneeeeeenn HE Li-jun, MA Yong-wen, WAN Jin-quan, et al. ( 817 )
Emergent Retention of Organic Liquid by Modified Bentonites: Property and Mechanism —«eeereerreereeeeeeeeeseeens LI Yu, LIU Xian-jun, ZHANG Xing-wang, et al. ( 825 )
Production of Peroxide Hydrogen in Chattonella ovata Hong Kong Strain =----====sveereresresrrrmrrrmrerrrrrerens JIANG Tao, WU Ni, ZHONG Yan, et al. ( 832 )
Characteristics Study of Extracellular Active Substance of Bacillus sp. Bl on Phaeocystis globosa «++===++++s+sssesemsssseeeeeeeeeees LI Qldng,ZHAO Ling, YIN Ping-he ( 838 )
Effects of Sediment on the Growth of Microcystis and Anabaena in Yanghe Reservoir —«+eeeeeeeeesneeeeees CHU Zhao-sheng, ZHANG Yu-bao, JIN Xiang-can, et al. ( 844 )
New-Type Electrodeless Excilamp for Advanced Treatment on Nitrogen-Heterocyclic Compounds (NHCs) in Aqueous Solution --»:wweesersrrsrssmesnrmnmnemnerneneeenees

................................................................................................................................. YE Zhao-lian, WANG Bin, LU Juan-juan, et al. ( 849 )
Preparation and Electro-catalytic Characterization on La/Ce Doped Ti-base Lead Dioxide Electrodes + ZHENG Hui, DAI Qi-zhou, WANG Jia-de, et al. ( 857 )
Study on Decolorization of Triphenylmethane Dyes by DTT — «eveeeeereeereermreesnneerrmmmmimni, PAN Tao, LIU Da-wei, REN Sui-zhou, et al. ( 866 )
Influences of pH and Complexing Agents on Degradation of Reactive Brilliant Blue KN-R by Ferrous Activated Persulfate —«::eeereeeeereemmmmssnneermmmm.

........................................................................................................................ ZHANG Cheng, WAN Jin-quan, MA Yong-wen, et al. ( 871 )
Degradation Kinetics of Ozone Oxidation on High Concentration of Humic Substances «++++trexeeeeerseeeermemmesnaeeee ZHENG Ke, ZHOU Shao-qi, YANG Mei-mei ( 879 )
Index of Stability and Its Mechanisms of Aerobic Granular System Using Volume-based Information Entropy ««««--=+++++++ LI Zhi-hua, JI Xiao-qin, LI Sheng, et al. ( 885 )
Relationship Between Physicochemical Characteristics of Activated Sludge and Polymer Conditioning Dosage ~ +++++++++-+ LI Ting, WANG Yi-li, FENG Jing, et al. ( 889 )
Research of Aerobic Granule Characteristics with Different Granule Age - ZHOU Man, YANG Chang-zhu, PU Wen-hong, et al. ( 896 )
Effect of Size and Number of Aerobic Granules on Nitrification and Denitrification «+«««««ssssseseeerresmsmsnmneereeeeeeeees LI Zhi-hua, ZENG Jin-feng,LI Sheng,et al. ( 903 )
Optimization and Comparison of Nitrogen and Phosphorus Removal by Different Aeration Modes in Oxidation Ditch «++ssssssssssssserssessmmrmmmemrernnnerenereeneeeeee

.................................................................................................................. GUO Chang-zi, PENG Dang-cong, CHENG Xue-mei, et al. ( 910 )
Effect of Acidification on the Dewaterability of Sewage Sludge in Bioleaching --------sreesrerrerrrermermmereeeeenees ZHU Hai-feng, ZHOU Li-xiang, WANG Dian-zhan ( 916 )
Microbial Ecology Analysis of the Biofilm from Two Biological Contact Oxidation Processes with Different Performance »++-==»++sseresessrmemmmsmmermmnmnnenieneenieenee

........................................................................................................................ QIAN Yin, QUAN Xiang-chun, PEI Yuan-sheng, et al. ( 922 )
Altered Microbial Communities Change Soil Respiration Rates and Their Temperature Sensitivity -+ FAN Fen-liang, HUANG Ping-rong, TANG Yong-jun, et al. ( 932 )

Storages and Distributed Patterns of Soil Organic Carbon and Total Nitrogen During the Succession of Artificial Sand-Binding Vegetation in Arid Desert Ecosystem
JIA Xiao-hong, LI Xin-rong, ZHOU Yu-yan, et al. ( 938 )

Factors Controlling Soil Organic Carbon and Total Nitrogen Densities in the Upstream Watershed of Miyun Reservoir, North China — --eeeeeeerereermrmmreemmereereeenee
........................................................................................................................... WANG Shu-fang, WANG Xiao-ke, OUYANG Zhi-yun ( 946 )
Impact of Microbial Aggregating Agents on Soil Aggregate Stability Under Addition of Exogenous Nutrients - MO Yan-hua, TANG Jia, ZHANG Ren-duo, et al. ( 952 )
Adsorption of Aflatoxin on Montmorillonite Modified by Low-Molecular-Weight Humic Acids =++eeeeeeereeeseeeeeeeeee YAO Jia-jia, KANG Fu-xing, GAO Yan-zheng ( 958 )
Influence of Operating Parameters on Surfactant-enhanced Washing to Remedy PAHs Contaminated Soil = «::+eseeeeeeee WU Wei, JIANG Lin, CHEN Jia-jun, et al. ( 965 )

Study on the Land Use Optimization Based on PPT «++++++s+sesesetssesemtusmtsarisetititis ittt WU Xiao-feng, LI Ting ( 971 )
Research on Algal Diversity in Zoige Alpine Wetland «««veeseeeeerrerrmresmsrererrmmminiieen CHEN Xi, LIU Ru-yin, WANG Yan-fen, et al. ( 979 )
Effects of Three Fungicides on Arbuscular Mycorrhizal Fungal Infection and Growth of Scutellaria baicalensis Georgi ++++++ HE Xue-li, WANG Ping, MA Li, et al. ( 987 )
Community Structure and Spatial Distribution of Anaerobic Ammonium Oxidation Bacteria in the Sediments of Chongming Eastern Tidal Flat in Summer «+«+++++++
................................................................................................................................. ZHENG Yan-ling, HOU Li-jun, LU Min, et al. ( 992 )
Microbial Degradation of 2,2",4,4"-Tetrabrominated Diphenyl Ether Under Anaerobic Condition «----=+=+++ssee== LU Xiao-xia, CHEN Chao-qi, ZHANG Shu, et al. ( 1000 )
Effect of Heavy Metals on Degradation of BDE-209 by White-rot Fungus —=+++seeseerrereeseseseremmmmieinnernnee. XIONG Shi-chang, YIN Hua, PENG Hui,et al. ( 1008 )
Biodegradation Mechanism of DDT and Chlorpyrifos Using Molecular Simulation — ++eseeeeeeeeseseeeeeeeeeeeen LIN Yu-zhen, ZENG Guang-ming, ZHANG Yu, et al. (1015)
Construction of a Microbial Consortium RXS with High Degradation Ability for Cassava Residues and Studies on Its Fermentative Characteristics = ++xexxeeeeerereeeeee
........................................................................................................................... HE Jiang, MAO Zhong-gui, ZHANG Qing-hua, et al. (1020)
Anaerobic Digestion of Animal Manure Contaminated by Tetracyclings «««w«=sssseerrrrrrrsmmereeerrermmieee. TONG Zi-lin, LIU Yuan-lu, HU Zhen-hu,et al. ( 1028 )

Continuous Dry Fermentation of Pig Manure Using Up Plug-Flow Type Anaerobic Reactor «+++eeeeeeeeeesereeeeee CHEN Chuang, DENG Liang-wei, XIN Xin, et al. (1033 )



E -
g2 E%.
w %=,

CGRERIZEYE 6

K BH F 3z

AR REE H R
(Fewk [ mHET )

JIENT.  FAER TULE
ATk XIERE: s
BRFH I Bt 2 bk

| HosR 3 4

w# B 37
(HUANJING KEXUE)

(AT 1976 4E8 HAIT))
20124E3 H15H 33% %3

TaEg M
BT
R R
W MR

BRREZERS
MW b

JEl Sl R
SKFE W&

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)
Vol.33 No.3 Mar. 15, 2012

F & P ERERE Superintended by Chinese Academy of Sciences
* B P ERERE A SRR AL Sponsored by Research Center for Eco-Environmental Sciences, Chinese
03 B (LSIneE MR Academy of Sciences
LB T R 8 171‘% PRl 22 5T B Co-Sponsored by Beijing Municipal Research Institute of Environmental
AR 7 N Protection
* % ORI E School of Environment, Tsinghua University
P 3 (HHREYRBE RS Editor-in -Chief OUYANG Zi-yuan
e NN Edited by The Editorial Board of Environmental Science ( HUANJING
AE 5T 2871 {7 A (UFE OB
KEXUE
18 5, HBEC T :100085) ) - ‘
35 .010-62941102 .010-62849343 P. O. Box 2871, Beijing 100085 , China
1 .010-62849343 ' Tel :010-62941102,010-62849343 ; Fax:010-62849343
E—r;;t;l-hjkx@ rcees. ac. cn E-mail : hjkx@ rcees. ac. en
http : //www. hjkx. ac. cn hitp://www. hjkx. ac. en
H BR 44 % " " m Published by Science Press
b AR B I AR AL 16 2 16 Donghuangchenggen North Street ,
MBS AS . 100717 Beijing 100717, China
BRI 2= 3T dbEdbARERRI) Printed by Beijing Bei Lin Printing House
% 1T 4+ ] * K i Distributed by Science Press
.14 :010-64017032 Tel :010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
T M & 2EAHERHR Domestic All Local Post Offices in China
E5hR&EIT PEEREFER S BT Foreign China International Book Trading Corporation ( Guoji
(dt=t 399 fH4H) Shudian) , P. 0. Box 399, Beijing 100044 , China
ISSN 0250-3301 N
15 1 eos v H 5 2-821
HERETS ' N 1L.1895/X EHRH RS
W E f:70.00 5T ESEITRS: M 205

BEWShRFET




	2012-03fm+ml-zw.pdf
	20120310.pdf
	ml-yw+fd.pdf



