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$iZs PAHs FUBURA HLBR (POO) & &, B F X BT
FRA HLBK (TOC) H i & , % iz X Ui+ PAHs
ARERER T ERME. HE, FBOFHKEH R
) SR TR OB W W B /N T 20 mg/ LM, W] 4K A8 9
KLY RE i R KD, RURRE W & POPs 19 #L4 #r
FOR, 1 H i PR R B RS G NAMERSE
R KHRE R RIRE —BERERERT 1 g,
T B RE KB, #15 REKEF TR PAHs 1
MERE R KK, Kk POC #ik b 2 # % PAHs 78
BRI A — KA B AR EE R R, s T
FkEHHEMS PAHs § BERMBEFRES PAHs &
PLBR A — AL &, g8 i TOC 3 % 3 & A 3 U1 AR
#th PAHs IFGE R .

VT AR , ZR e Rt 48 9 48 PAHs B3R SR BR 1k 2
FAE AN TOC M 38 5 55 7 T B PR I B R IR 3k
BHEAXEBERR ", MAEABEKEPERS
PAHs WIREM AT F ik H 2R 585, BB Z 68
A, AR T RIS RBIERAREEN LR
RO A FE 1 B AR U i 2R R BIF 5 X8R, B T K AR
R RA PAHs & 8 RUTRYA HLakEROE & 553
G5 R He SE PR il 2 B9 UTA Y PAHSs & & K AR R AR
W, BRX T ERN AT,

2 ARSI

WRKERRETRE2=28"B%EEHE, T
2012 4F 10 APATH ARG MR E] . 45 MEAE ML i, 72
BIE R AN REREAKGO L), KEEEES
0. 45 pm BEIE LT 4k J8 S 38 (Pall, USA) , £ R B 72 B
L DA B AR . ot U A KR SR R TR AH A B
(XAD ) A7 ¥k 48 B 4 » B AR 52t 7 1 7T 2 B 3C
BR[15—16]. E A ZEBUAE (15 cm X 1.5 cm) BN
XAD-2 LA Kk XAD4 RAYUREHR A1 1,412 9,
B AEAE AL 2556 ] 20 mL IF © %8 GRUME €833 40D %
i yEJE B9 KAELL 0.5 L/min B FE S A, FEHLSE B
G KRR R TART BRI HT R R TR ERE
B ERKS . TREMFERER 100 mL Z&
H o COBUREL 0 i ) R . 5 IS8 9 D e % 7% & AL (BU-
CHDEZ Z 5 mL,4> 3 KA 15 mL IEC$e 178
e V48 % 5 mL, B 2 15 mL &M, 7EF M
BEASTWER 0.5 mL, BHEBZE 1.5 mL 41
BRI

1% 28 43 #7 {# B Agilent GC-MSD(6890/5975) LA
RN HFITNE. Bi%ER DB-SMS EHEH

CREK 30 m, 472 0. 25 mm, MR 0.25 pm) . 3
ENE4aRS . HERE 1.0 mL/min, #H&E 1 L, A
SMRAERE | JERE CELEE 280°C K U BB IR B 300C. T
BREF N WIBIBEN 60C, £ 1 min, BARE
150C, 7+ 18 & & & 8'C/min, £ ¥f 1 min; F LI
3°C /minFH % 300°C,4RFF 2 min, il BN EI
(T e FE 70 €V, R % 359 4 36 L A F 50 ~ 500
amu, EIEHHE L, Agilent GC/MS %38 70 #r T 48 vh
PR B e IR, [6) B 5 4 o ) TR AR S R R R P Y
(NIST2005) bR HE it PR HEAT X B, A2 0 R FH PO A 05
AL IE R AT .
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Fig. 1 Map of the sampling sites
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WA 36 %

X EAEE M E WL PAHs(BREH[K]FBE M=
I La, h]JBUOL) P LS W EAE A ME— 1 2 NEIF
ey, THEEAFFHAMLE D R DL %
B EARM S A K74, %EMAS PAHs
BE RV E 412~ 1 032 ng/L, ¥ # {H (701 +
392)ng/L. & & RE S BAER MG PGSR IR 6 #)
FEER (O # ) R HE i BARME L AER I A2 # 1 3
#). ATLAE W AR X T8 5 X 3N UL AL PAHSs
AL (38~ 308 ng/@!" , Kk PAHs & &AL
PREER /N, — 7T, FF RO PEIA R UL A B B
15 Y% p R 5 — 7 T PAHSs 78 BURLAR — 7K 4 18] 45 1
LU BRI RGeS RS ESRZER.
RERITABKY R AR NS PAHs B FERIE,
KR RS PAHSs & 8 B E IR B K 1 1t
U (14, 3% 7] B8 5 1 VL 1 40 B0RL U V0 28 %8 U A % /K
R AR A KN,

5 ] g — e ] 3 A PR K 1R R PAHs S B AR L,
RUGRIZMKH PAHs & 8 B 84K T 7 (R s
BRILEE) . —MORUL, W H e 0 T K& Tl R KM
AETSK, ISR E, KRS, PAHs & &K
FEFBR SREFHERBRE, RS WK
FIPEL M0 KA DR & & DA i s %5

®1 BERMRMEEKED(BHES)PAHs &8 (ng/L)
Tab.1 Comparison of PAH concentrations in water of other

riverine/ coastal areas in China (ng/L)

RAE DX 4R B i i 2% 3k
B — ] g B 26 144~ 2 361 Sun %018
£ Y 5 Bt 48 <MDL~9 400  Doong F Lin [19]
LD 180 70~1 844 Chen #(20]
BT PG 16 103~ 2 141 FH 24 % (2]
KL — R B 30 242~6 235 MRl
BRYL— N Bee 4 622~2 132 5| al2s]
BRYL O — Bk e 14 32~112 Qiu &(24]
b7 SANEL 8 10~ 323 Wang %251
il — 1L AR e 16 139~1 717 Men %:(26]
AR 10 412~1 032 AW

He “RORPTI PAHs 45 84X K 7 % 46 of & &, > %R T PAHs
B3R N AR AN ABURL AR 2 A0

ML 2 Hp AT AT Y 3 A Ofe 100 7R i 48 7K 4 o
SR 3 3F PAHs i T4 3R, i 5 A1 6 3F
PAHs MU EAEH K. HH 3 3F PAHs i & &5
Gr3 2 386~1 012 ng/L, 5 B A B 92%~97%,

B G YR UL, & BKFE B KBI/MKIR N 8.2 .
FE, 0 G B E R 32%,31% M 28%., — Mk,
AN 28 R 7K AR (bR 7K VR ZK) o PAHs #BE A AL
BIZH AR AEY ), PAHs —MEWR T K, B & X 5
B 3G 0, PAHSs BV P BR5R , K0 M) B
i T K, R A KR IR B iR S PAHSs L E B
ERTRABEMS PAHs, RA K MA PAHs t
BIAEH AR, XAE—ERE b, 76 W i AR i
T P, Bl TR AR PAHSs 2853 K i A 6 BE BS (32 78
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Fig. 2 Dissolved PAH concentrations in the water from

the ECS

3.2 KERBEZHHYT PAHs NS EME
SUARE R - 7K AH 8] B 4 e 2 7K 1R R 55 Hh 49 S S 8 0
IR SRR . SRR CK) BE R RIS
i & (Co, w/w) M F U AP R & & (G, w/v)
H LA
K, = C/C.,. (@B)
ST FR B R VA R B0 12 N T BR k2
R ep ) T RO TS s R R AT S 6 2 AL S
BRIRR K, (A —F 07k, R &3, gk M A L
15 YW % B AR BURL ) b 32 B2 B BURL YA LR
(fo) W™, I, K, AT LLRA LR IH— 1k 172
AokERE,
Ks =K,/ fus (2
7 H, K, (organic carbon adsorption coefficient) 2 4
BB T Fff 2R 4K
ARDOMAR @ BT FHRAT LR AKX G
Ke + G =G/ foe (3)
o 2 o 5T 5200 5 PR Y T R 2R B8ORS K 1A
PR RS PAHs & &, AT AR5 /K (4 8 77 0B ) o
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PAHs WA HLERIA —1b & B (C./ foo) s B R BUK
SFEFRY + PAHs B —FigZ. T EAIAK
EhBRBR YN RENERE T ENFER KR
WaE e, T ES PAHs 5 BHES R, X TH
KRR AKETRS PAHs SREBFRENS
. SERAREZA HFEFIAGEBRY K, BS
Koo o foo AL T B <5 8 AR K 25 3], 40 32 3 B
AU, 35 M 570 DL 2R 28 Bk 55 0 IR A9 % w7 5 ol
ShEGIRP R ERES B RN K S &4, B
REM K, HS K. * fZRHEERES S, K
. MEREHEN,.ERA BE PAHs BLRXHRE
WBR T, BT RS SRR O Y ERAFER (BT
HI PRy B —M)  BOR Y/ K 2 RIS 45 AT
1L B 10 1 R B A8 R BT, T AIA K B 2K A HLEKR
%f PAHs i 3h f1 2 P BABRE, RITETE
FRoK AR % EA PAHs 5 BB EEBFKEM
K AE® B &R PR Y+ 15 # PAHs £ Pl
H— L &8RN 20~ 28 pg/g(R 2. GREM, MK
KEFHEHDS PAHs B, I REBRWEBES P
PAHs Y~ EBTLBEEADE X —E-
B EFER T ¥k H PAHs BRI EHW REIRE.

x2 REgkEDEM PAHs SRREITHEHBIGY
BERNPANBA—LER
Tab. 2  Dissolved PAH concentrations in the water from the ECS
and estimated particulate-phase PAH concentration using the
organic carbon adsorption coefficient (K. )

ey log Kot &R AURE—ER’
/ng - L7 /ugeg!
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 4,58 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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3.3 RigMAYP PAHs MAREEMEE

WRERH. RBUHYF PAHs TEEEERRK
XA, 8 T X 2 7 B AR B 3 ) 4 R 3 AR P
W ALY S 5 e ) B URUL,
AR 18 K BB 43 Hh, X TR 3 2 oy (e 3R 3R B8 D 4 AR » Bk
RIRBEFRA PR TR, AFTF PAHs B . 3KF
BELEBREBREXEZRZINRY S PAHs W& EH
REV/MRE A1 R B #B G X I R EB IR A X 5
MEFHERREX . EARILHBRRAXD,

RERHEN, B XEVBREREESAERID
AR X I, KA 7E 200 t/(km? + a) (TOC 4 %
10, FERAKRILANYFERLY . KOH 470K
LERBRVUTIRERT BB KT ZAMWAT4%, 8
it 50 % HR PRI YD R BT O B SR ER AL ¥ LA
RirRmmpEgsmiE. Wi BNRER/REN.LF
ERANEENAIBRRIL”, FMNEABREXME
BEAAK, B ILBREFERKAN 10~ 50 t/(km’
+ a)(TOC KF 0. 6705, K FBA 7R g H fhi 42 F0 4h
FERUTRY) EE G2 R B B, HA VLS & /)
F0.1%. it BN RFUTRY A VLR PAHs
EZAMSENER BEMRLEYT HEER b
BE WP ER Y+ PAHs B ¥l — 1L & & 20~
28 g/ g, Xt b &K B 5L B UL AR 4 o I 28 45 SR (10~ 69
pg/gs(24+14) pg/g B B B, R R
RV X 52 7 Bk Y UL A AT 72, PAHs
AUBREAFRERY P E LT BER;KE
REBUHRA . &#—SEmIRY+ PAHs F15 #l
BRZ A B AR R

REKZNFRYRALBENEHER, UKLE
B ERLY F PAHs A VIBRETIBEMERIB SR
A R R B R K AR T 7 RS PAHs BEIRE K &
THERHERNE . BRREBERBEKEHITESR,
BB BB 15 F PAHs A HLBRIE— 4L &5 & 20~
28 g/ g, A A TR R R UTAR Y A VLK A 1 8L
W& 7.4X10° t/a, A AR IEEIRA 15 F PAHs 1L
FUEE N 150~ 210 t/a, A FEFNRERNMEE
B RESI A KA AT E M, FEA . (1 KIEF PAHs
O B 45 R 255 (2) KgAKk & PAHSs BURLAH — K
HMZ S FEHERES SRERNER QORE
BAYEEERMAEMNIREE,. Lin EREBHAY
LR 15 # PAHs & &, B H AR B A RRTR
¥ PAHs JIBUE R A0 152 t/a; R B0 EE
FREAFMSTEREREXMEE S RICX TR, K24
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£ 28~58 t/a, HEZENPRRXARYEH,AHHE
HRETMEREA—BLERRMABERTITH. I
ShE—EBE FRALREHULRREE KME
38 F T 7R ¥ Y P SB0RL AR 7K AH [R] B9 43 BC AR B, 3R A
IR A KR H POC 7E# H| PAHs WAR > 1 14 72
hEEEEFE.

A BRI EGE B A E R UTRY + PAHs TIFER
HEMEREAY S KAERTAE—SRAKRE
Rl 28 Py 7k e POC 7E45 | PAHS it 5 A it 12 i
BEEEH. RERFRTUR XS BB TR A E
A2, PAHs MIAVIBREARRLE VLR + B &
RYHLBRETAEPERS PAHs FRKMGER

4

FER Y PAHs B YR IA— L& &, BT R MR

él:lil:i/b\ U 3 R} o
FaE TR Y+ PAHs JURUE R M TT BBiRAR.

MRERER,HETRIEPEES PAHs FEM
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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 of Geochemistry ,Chinese Academy of Sciences ,Guiyang 550002,
China; 2. Department of Environmental Science and Engineering s 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 (701+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 g/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



