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Fig. 1 Map of the sampling sites
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Fig. 2 Dissolved PAH concentrations in the water from

the ECS
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Tab. 2 Dissolved PAH concentrations in the water from the ECS
and estimated particulate-phase PAH concentration using the

organic carbon adsorption coefficient (K, )

i LRI — 1 & i
lasy) log Koc
/ng e+ L7! /pg gt
Ac 1.4 4~16 <0.1
Ace 3.66 113~543 0.5~2.5
Fl 3. 86 130~291 1.0~2.1
Phe 4.15 95~284 1.4~4.0
Ant 4.15 9~32 0.2~0.5
Flu 4.58 7~26 0.3~1.0
Pyr 1.58 5~15 0.2~0.6
BaA 5.3 ~4 ~1.0
Chr 5.3 1.6~7 0.4~1.4
BbF 5.74 ~1.2 ~2.0
BkF 5.74 nd nd
BaP 6. 74 ~1.2 ~7.0
Ind 6.2 ~1.7 ~3.0
DBA 6.52 nd nd
BghiP 6.2 ~1.8 ~3.0
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+ ) (TOC KF 0. 6205 K 4> 45 ¥ Hh Bl 22 1 o1
Fili 3R OB W 2 o ki R D 4 LA LR A/
F0.1%. B LA TURY) A HLIK R PAHs B
s RS VRSN TR Y DS Y (EP L N o
153 1y I BB PAHs A ML T — 1k & B 20~
28 pg/ g % b & IS R T B A rp o 25 R (10~ 69
pg/gs (24E14) pg/g I BB WP B L R AR
(R0 AR X Sk T R 47 D0 RN L5 ot A% v, PAHs 01
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e Z [ W ) R R

JUERJZ TR 2 B B I 9 2 1) 22 5 DA R
T AURL ) e PAHSs F1AG LA 78 OB RN HE 0 72 23 &
A AN TR B 1 e it K M TP i i A PAHSs BETR B2 R A=
A SE AN E 2R AH R AR 6 R 2 KR A5 R
RIVE P OR Y b 15 b PAHSs A BLBRIH— 16 5 & 20~
28 g/ g B A AR Bl R DL AR Y vh A BILA 1) 2L
M 7. 4X10° t/a, 25 RN 15 B PAHSs 19T
LB 150~210 t/a, A J7 2% v il B 2 1 1 55
WAl BE T I A LA AN M, A (D KR PAHs
AR 5 45 R 8 25 5 (2) AR g K AR v PAHSs J5URLAH — 7K
AHZ 6] 3 285 - 4 1) BRAS A 5 SE PR (B 1 22 55 (3) AR T
A DRI P Al AR 25 . Lin SRR AR GO
FRSCI g 15 B PAHs & & . Al 55 3 2R T 9 Rl 22 TR
Yrrh PAHs JUBE 5298 152 t/a; HoAh iy o 1 22
oK H 5 5 P R R X A T S ARG X BTk, K
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SER 5 SN 25 I AR — 80 Won A B AT, 1k
S AE—E FR I R W] SL 00 S B S I AR Ko fE
T8 FH 7R 06 3 BB URLAH- 7K A T 11 2 TCASE 7Y 28 B
ARG KA POC 7E45 1] PAHs #6548 43 17 i 7
R E EEEA

A BLAR M A S AR TR DURR Y o PAHs JTRE
M R EEAR W) 5 Ko AT 51 BE— L 5 AR
K22 A K A b POC FE45 ) PAHSs WAR 43 A o 7
HEAE] . A A [l AR X I 1 URE 4 T B
JE A PAHs MG HLIRAE AN [FDRLE TR s 4
BB HUR SR TR R AR A PAHs &5 8 R A 53

4

Jis YRR PAHS AL — b 3 s AT B 2RI
"HTE TF e PESUR U T PAHs SR T RE R A%

WFFE 2 9L o B TR R A 2 PAHSs 5 i il

&% 30k

[1] Zhang Y X,Tao S.Cao J.et al. Emission of polycyclic aromatic hydrocarbons in China by county[ J]. Environmental Science &. Technology »2006 ,
41(3): 683—687.
[2] Yunker M B,Macdonald R W, Vingarzan R,et 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(4); 489—515.
[3] Zhang Y X.Tao S. Global atmospheric emission inventory of polycyclic aromatic hydrocarbons (PAHs) for 2004[]]. Atmospheric Environment,
2009,43(4): 812—819.
[4] Chen SJ,Luo X J,Mai B X,et al. Distribution and mass inventories of polycyclic aromatic hydrocarbons and organochlorine pesticides in sediments
of the Pearl River Estuary and the northern South China Sea[ J]. Environmental Science &. Technology ,2006,40(3); 709—714.
[5] Tolosa I,Bayona J M, Albaigés J. Aliphatic and polycyclic aromatic hydrocarbons and sulfur/oxygen derivatives in northwestern Mediterranean sedi-
ments: Spatial and temporal variability, fluxes,and budgets[J]. Environmental Science & Technology »1996,30(8): 2495—2503.
[6] Mitra S,Bianchi T S. A preliminary assessment of polycyclic aromatic hydrocarbon distributions in the lower Mississippi River and Gulf of Mexico
[J7. Marine Chemistry,2003,82(3/4) ; 273—288.
[7] Dachs J,Bayona ] M,Fowler S W,et al. Vertical fluxes of polycyclic aromatic hydrocarbons and organochlorine compounds in the western Alboran
Sea (southwestern Mediterranean)[ J]. Marine Chemistry,1996,52(1); 75—86.
[8] HBANTE. ACTL I B JLAR UL Bk 22 B PR MR o3 A B IS M R R AP (D). 3 8« W EREER 2 . 2012,
[9] Latimer ] S,Davis W R,Keith D J. Mobilization of PAHs and PCBs from in-place contaminated marine sediments during simulated resuspension e-
vents J]. Estuarine,Coastal and Shelf Science,1999,49(4); 577—595.
[10] Zhu C,Wang Z H,Xue B, et al. Characterizing the depositional settings for sedimentary organic matter distributions in the Lower Yangtze River—
East China Sea Shelf System[]]. Estuarine, Coastal and Shelf Science,2011,93(3): 182—191.
[11] Su CC,Huh C A. ?9Pb,!7Cs and %% 21°Pu in East China Sea sediments; sources, pathways and budgets of sediments and radionuclides[ J]. Ma-
rine Geology,2002,183(1/4) . 163—178.
[12] Lin T.Hu L M,Guo Z G.et al. Deposition fluxes and fate of polycyclic aromatic hydrocarbons in the Yangtze River estuarine-inner shelf in the
East China Sea[ J]. Global Biogeochemical Cycles,2013,27(1) . 77—87.
(131 sREME. RGN 5K T, 55, FRUE IS IX 32 DU h 2 30 05 S 1 43 A R AE S iR [T, s BRAL2% . 2005,34(4) : 379—386.
[14] Muir D,Lohmann R. Water as a new matrix for global assessment of hydrophilic POPs[J]. TrAC Trends in Analytical Chemistry,2013,46; 162
—172.
[15] Qiu Y W,Zhang G,Liu G Q.et al. Polycyclic aromatic hydrocarbons (PAHs) in the water column and sediment core of Deep Bay, South China
[J]. Estuarine,Coastal and Shelf Science,2009,83(1): 60—66.
[16] Luo X J,Mai B X, Yang Q S,et al. Polycyclic aromatic hydrocarbons (PAHs) and organochlorine pesticides in water columns from the Pearl River
and the Macao harbor in the Pearl River Delta in South China[ J]. Marine Pollution Bulletin, 2004 ,48(11/12); 1102—1115.
(171 RGN AR T BRI 45, KL D YR B X A = DU RO [T ], 324 4%, 2003, 58(4) : 591—597.
[18] Sun] H,Wang G L.Chai Y,et al. Distribution of polycyclic aromatic hydrocarbons (PAHs) in Henan Reach of the Yellow River, Middle China
[J]. Ecotoxicology and Environmental Safety,2009,72(5); 1614—1624.
[19] Doong R.Lin Y T. Characterization and distribution of polycyclic aromatic hydrocarbon contaminations in surface sediment and water from Gao-
ping River, Taiwan[]J]. Water Research,2004,38(7); 1733—1744.
[20] Chen Y Y.Zhu L Z,Zhou R B. Characterization and distribution of polycyclic aromatic hydrocarbon in surface water and sediment from Qiantang

[21]

River,China[J]. Journal of Hazardous Materials,2007,141(1); 148—155.
FHZE R R G Eoprer. Bl R 2K P 203512 (PAH) B9 & & SR ELT ], FREE RN F24 4, 2004,24(1) . 50—55.



8B MR AF ARG R KM 0 22 P15 I B L LA A 17

[22] R, R JAE %, RILIRDUBOK R 2 5505 18 049 4346 Bk 43T ], BREERL %24k , 2007, 27(11) : 1900—1908.

[23] Rk PR, 45, BRILT N BOK IR MR 2 SR K2 h 2005 R M0 i SAR LT, FREEREA 244, 2010,30(4) « 868—873.

[24] QiuY W,Zhang G,Liu G Q.et al. Polycyclic aromatic hydrocarbons (PAHs) in the water column and sediment core of Deep Bay, South China
[J]. Estuarine, Coastal and Shelf Science,2009,83(1): 60—66.

[25] Wang ] Z,Guan Y F,Ni H G,et al. Polycyclic aromatic hydrocarbons in riverine runoff of the Pearl River Delta (China) : Concentrations., fluxes,
and fate[J]. Environmental Science &. Technology ,2007,41(16) : 5614—5619.

[26] Men B,He M C,Tan L,et al. Distributions of polycyclic aromatic hydrocarbons in the Daliao River Estuary of Liaodong Bay,Bohai Sea (China)
[J]. Marine Pollution Bulletin,2009,58(6): 818—826.

[27] BB, PINEEYR sk RAE. AN skt T K i 22 30 05 e 7 G At e U P LT, oIk BRBE A} 224 42, 2011,30(5) : 959—964.

[28] BRF = RAH. UM ZH IR T GBUIRELT]. AR ,2010,19(7): 1720—1723.

[29] Karickhoff S W,Brown D S,Scott T A. Sorption of hydrophobic pollutants on natural sediments[J]. Water Research,1979,13(3); 241—248.

[30] Eadie B J,Morehead N R,Landrum P F. Three-phase partitioning of hydrophobic organic compounds in Great Lakes waters[ J]. Chemosphere,
1990,20(1/2): 161—175.

[31] Mitra S,Dickhut R M. Three-phase modeling of polycyclic aromatic hydrocarbon association with pore-water-dissolved organic carbon[J]. Envi-
ronmental Toxicology and Chemistry,1999,18(6). 1144—1148.

[32] McGroddy S E,Farrington ] W. Sediment porewater partitioning of polycyclic Aromatic Hydrocarbons in three cores from Boston Harbor, Massa-
chusetts[ J]. Environmental Science and Technology ,1995,29(6) ; 1542—1550.

[33] McGroddy S E,Farrington ] W,Gschwend P M. Comparison of the in situ and desorption sediment-water partitioning of polycyclic aromatic hy-
drocarbons and polychlorinated biphenyls[J]. Environmental Science and Technology ,1996,30(1); 172—177.

[34] Mabey W,Smith J,Podoll R. Aquatic fate process data for organic priority pollutants[ R]. Washington, DC: US Environmental Protection Ag-
eney, Office of Water Regulations and Standards,1982.

[35] TARC. TARC monographs on the evaluation of carcinogenic risk of chemicals to humans. Vol. 32: Polynuclear aromatic compounds: Partl. Che-
mieal , environmental and experimental data[ R]. Lyons,France; World Health Organization, International Agency for Research on Caneer, 1983
1556—161,225—231.

[36] Deng B,Zhang J,Wu Y. Recent sediment accumulation and carbon burial in the East China Sea[ J]. Global Biogeochemistry Cycles.2006,20(3) ;
GB3014.

[37] Wang X C,Zhang Y X,Chen R F. Distribution and partitioning of polycyclic aromatic hydrocarbons (PAHs) in different size fractions in sediments
from Boston Harbor, United States[ J ]. Marine Pollution Bulletin,2001,42(11): 1139—1149.

[38] Boonyatumanond R, Wattayakorn G, Togo A,et al. Distribution and origins of polycyclic aromatic hydrocarbons (PAHs) in riverine, estuarine, and

marine sediments in Thailand[ J]. Marine Pollution Bulletin,2006,52(8); 942—956.

Polycyclic aromatic hydrocarbons in the surface seawater of the East
China Sea and application in depositional fluxes calculation

Lin Tian'?, Hu Limin’ ,Guo Zhigang®

(1. State Key Laboratory of Environmental Geochemistry , Institute o f Geochemistry ,Chinese Academy of Sciences ,Guiyang 550002,
China; 2. Department of Environmental Science and Engineering , Fudan University , Shanghai 200433, China; 3. Key Laboratory
of Marine Sedimentology and Environmental Geology , First Institute of Oceanography , State Oceanic Administration , Qingdao
266061, China)

Abstract; Eleven surface seawater samples collected over the East China Sea (ECS) were analyzed for polycyclic ar-
omatic hydrocarbons (PAHs) in dissolved phase. An estimation of particulate-phase PAH fluxes was performed by
using the organic carbon adsorption coefficient (K,.) from an experimental data and total organic carbon burial flux
in the ECS. The measured concentrations of total 15 dissolved-phase PAHs in the water samples ranged from 412
to 1 032 ng/L,with the average value of (7014-392) ng/L,which were predominated by the three ring PAHs. It is

estimated that the concentrations of 15 PAHs in particulate phase were from 20 to 28 pg/g and the total deposition
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flux of the ECS was from 150 to 210 t/a. The estimated results are consistent with measured concentrations and
fluxes of PAHs in the sediments,suggesting feasibility of Koc values-based method for rapid estimation of deposi-
tion fluxes of PAHs in this area. The design and implementation of the method is a new quantitative way attempt
to estimate PAH fluxes in marine sediment.

Key words: PAHs; water; distribution between the dissolved and the particulate phase; depositional flux; East
China Sea





