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Abstract: 86 surface sediment samples were collected from the intertidal zone of Bohai Bay, adjacent main rivers and
offshore area, and were analyzed for 16 priority polycyclic aromatic hydrocarbons (PAHs) by GC/MS. The average PAHs
concentration of surface sediment samples in the intertidal zone of Bohai Bay was (140.0+84.1)ng/g (n=44), which was
close to the value from offshore samples [(161.6+38.7)ng/g, n=26], but significantly lower than that in the samples from
main rivers [(452.7+£206.0)ng/g, n=13]. Distinct spatial pattern of PAHs concentrations could be seen with “higher in the
north while lower in the south” (divided by Tianjin Port) in the intertidal zone, which significantly related to the sediment
granularity and the concentrations of black carbon (BC) and total organic carbon (TOC). Variation of percentage of
low-molecule-weight PAHs in the intertidal zone demonstrated its special sedimentary environment. Average of
BaP-equivalent carcinogenic concentrations was (24.5+£21.1)ng/g in the intertidal zone sediments. Risk assessment by the
criteria for marine sediment quality of Quebec, Canada suggested that there have been some ecological risk in the
intertidal zone of Bohai Bay based on PAHs concentration in the surface sediment samples.
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zone of Bohai Bay, China
ORISR G AT 45 5 SCRRL1 1S5 A SO Y T3 L o i TR 1
ST:AP TR, TSHHD TR ;S i»

GC/MS(Agilent 7890A GC-5975C MS)Hl %
H 2 3 FE 4% . A 98 E 40 4 6 3% A :DB-5MS,
30mx0.25mmx0.25um. < AH 3% 4% 44 A 30 A 1
WL 290°C BEREAATR 1pL, A0, 8
2l He,iE N 1.2mL/min, {8 3; THEFE R 4:60°C
£R%F 2min, L 3°C/min FHi 4 290°C,A4F 20min.
SR A HL T 2 B TUR(EL 706 V), A i
AR VS Y 50~550amu.is A Agilent
MSD ChemStation 3K AF AR HEARAE H LR BE B 18] 1
FFIEE 70 PAHs HEAT @ 1k, K H AREERITZ 53
R 2 AT 2 f.

16 Fid= PAHs MIRAFSFERT 5 FhiiAt
PAHs [EIJCZARFEEIE H Sigma—Aldrich(USA),
AR 2 R ZE(Nap);3 e i (Acy), g



1858 i 78

OB 31 %

(Ace), %] (Flu),JE (Phe), ¥ (Ant);4 #:%¢ B (Fla), &
(Pyr), 7K Jf [a] B (BaA), i (Chr);5 ¥R: 7K I [b] 9%
(BbF), K I [k] 5% BE((BKF), %k Jf-[a] tE(BaP), — 4 Jf:
[a,h]# (DahA);6 H:Efif[1,2,3-cd] b (IedP), A Ff
[ghi]{E(BghiP); /¢ PAHs: /A Z%(Nap-d8),/ift
J& (Ace—-d10), 71 fX 3E (Phe-d10), 5 AL (Chr-d12),
STACTE(Pery-d12).
1.3 R UES TR (QA/QC)

ST T FH BB 35 A0 24 5 FH S48 TR AR B PR
WOH VARG LR 450 C ke 6h; it FIAT AL 7154

AT RERI— AN AR (R RE I [RICR BR R ). 45
TR AT FE R bR E I 22 3876 5% LA N (n=18),
HR4> 2 FIFERS H Nap. Flu Fl1 Phe( & &AL - 5L 65
FE I 3%). £ i 18] 11 O 40 8 :Nap-ds,
(53+14)%; Ace—d10,(65+12)%;Phe-d10,(74+13)%;
Chr-d12,(101£17)%;Pery—-d12,(106:16)%. 5t 4 &5

RAEAT T H 2 IR AN R AL .
2 FR5WE

2.1 W) PAHSs 15 R0 28 0] o A

B 1 0] WL, 6 2530 T 2ty 351 1600 7 44 AN i (1)
PAHs “F-#4) % &4 (140.0+84.1)ng/g (T, T [A)),
53 (26 AN FE SO I3 S E(161.6+
38.7)ng/g] R L AR 5% 45 42188 .0ng/g) 124,10
B AR T AE i AR 1 A DL BIFSEIX BN
FHATR IR Z VIR PAHs (5 8H 3 A5
v (B A, 20 ) R B VT | TR YR
MR 3 AR UGS R 13 AN PAHS
()T 5141 A (452.7+206.0)ng/g, W 0] Ay F13 i
FE il i 3~4 % 45 G ) 18] s R i 351 1T b 3 2R 30
WK AT I AR RRAE (R 2), 3 VAT
12 0] Bg A2 2T D i) Aty R DTR ) PAHs 11
B3P

R1 HEEEEHREINIRY D PAHs S K BaP S LU E S E(ng/g)
Table 1 PAHSs concentrations and BaP-equivalent carcinogenic concentrations (ng/g) of surface sediments in coastal
zone of Bohai Bay, China (ng/g)
i FEE() EPAHs TBaPe, 2 ¥F PAHs 3 ¥X PAHs 4 ¥F PAHs 5 I8 PAHs 6 ¥F PAHs
A T 9 122.6+120.1 17.6+24.5 37.1£50.6 22.1422.9 30.2421.2 22+18.4 11.1£11.9
B i1 9 159.2+93.8 20.6+26.2 45.8+25.5 28.5+27.2 40.7+29.5 32.2423.5 12+10.3
C it 7 54.6+19.7 6.7£2.6 4.8+73 10.1£3.8 19.1+4.7 14.4+5.3 6.245.1
D T 8 143.8£17.2 28.0+11.1 15.8+9.6 29.4+4.1 49.5+8.7 32453 17.2+4.8
E #iif 4 169.0+17.5 39.8+3.8 24.742.8 31.6£12.8 45.8+16.6 31.4£11.2 18.1£5.9
F #ili 7 202.3+33.9 43.4£9.0 40+5.2 49.4+19.1 54.5+13.3 37.7+7.8 20.8+4.0
1) F3 44 140.0+84.1 24.5+21.1 29.2+30.1 28.6+21.6 39.8421.6 28.4+16.3 14493
T-U 1 14 167.1+38.4 40.5+11.1 33.9+8.4 32.749.3 43.9+11.3 35.5+8.3 21.14£6.3
K-M il [t 12 155.2+38.0 45.8+14.6 37.4+11.1 33.9+12.3 36.6+14.4 30.5+7 16.8+3.8
T 26 161.6+38.7 42.9+13.1 35.549.9 33.2+10.8 40.5+13.3 33.248.1 19.1+5.7
bERR 4] 13 452.7£206.0  89.3x44.6 81.2439.7 11294672 129.5+65.6 83.8+42.8 45.3+23.0
i) 1 6564.8 1131.4 440.7 1334.2 2680.0 1487.3 622.6
LR AT 1 4798.2 827.7 500.0 1517.0 1454.7 863.0 463.6
W 1 3977.0 848.2 261.7 782.4 1371.0 992.9 569.1
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Table 2 Criteria for the assessment of marine sediment quality in Quebec, Canada and the assessment of surface

sediments in the intertidal zone of Bohai Bay, China (ng/g)

PAHs REL TEL OEL PEL FEL Al BHIm  CcHlil DM E#IM FHm FURIFH
Nap 17 35 120 390 1200 n.d~153.8 2.7~87.2 n.d~202 2.1~30.4 20.1~27.0 33.9~48.8 REL~OEL
Acy 33 5.9 31 130 340 n.d~12.0 nd~105 nd~2.8 15-43 3.1~43 32~62 REL~TEL
Ace 3.7 6.7 21 89 940 nd~114 nd~83 nd~13 08~3.8 3.0~38 2948 REL~TEL
Flu 10 21 61 140 1200 0.7~22.1 3.1~159 0.6~38 4.1~69 6.0~9.5 6.3~22.1 REL~TEL
Phe 23 87 250 540 2100  1.4~289 2.0~449 2.1~92 11.6~19.7 14.3~258 15.5~455 REL
Ant 16 47 110 240 1100 nd~103 nd~156 nd~29 34~72 45~68 49~20.6 REL
Fla 27 110 500 1500 4200  2.1~263 5.1~35.6 2.7~63 11.9~23.0 15.9~23.6 12.0~29.2  REL
Pyr 41 150 420 1400 3800  22~20.7 4.5~31.8 3.0~63 9.2~185 122~16.8 9.5~21.1 <REL
BaA 27 75 280 690 1900  2.7~14.1 nd~228 2.9~79 6.8~10.1 6.99.6 6.0~11.3 <REL
Chr 37 110 300 850 2200  2.0~14.6 nd~250 3.3~65 59~13.0 65~89 58~11.3 <REL
BaP 34 89 230 760 1700  nd~15.6 nd~218 22~79 5692 7.2~9.1 6.3~11.8 <REL
DahA 33 6.2 43 140 200 nd~117 nd~123 nd  nd~63 4863 50~7.5 REL~TEL

7 [REL: 5 W IR 2 B TEL: I 530 R i FE AP OEL: A ARZA IR [ M8 ; PEL: il BE28WIR 82 M8, FEL A5 80N IR [ (B n. . R A HY
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W ) 4 T A (R AL 1 75 KO 3K T R 5 ) i
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FE L0 7 Ak 4 28 5 [0 i 38, 1 I 28 5 0 ) 00
T 0 8 8 O S e 0 R R (T K

LI A Bl TR, VR R RS T AUR S 200 R
km?,http://finance.people.com.cn/GB/1037/6943287.
html), 9 5] 7 4 e e 7% 2> 5 205 Qe KR B
o, L 4 T B R AT KUK AR IR o [ I B
S M T A DR T 45 ik, A 85 2 A SR N AT
eI ) [R) e BB PAHS 8535 G4 75 5 1) il
FU T DAL b, e T 0 T 7 PR P 3557 % )
S FIEA N

#3 KEFRREBXER TP PAHs 28I LE (ng/g)

Table 3 Comparison of PAHs concentrations of surface sediments in different sea areas of China (ng/g)

g PAHs TBaP,, SCHR SR
VS A 1) 140 (12~415) 25 (0~92) NI
e N TRy il 162 (107~265) 43 (29~90) AT
I T I 188 (140~301) Hu %6
RGpuRs: 685 (256~1884) 92 (1.6~499) T
211 367 (247~480) 313 (21~1184) deAH g A2
YIS 409 (238~726) Zhang 4% 22
KA 126 (42.5~158.2) Yan 224
LRBIR; 135 (75~ 219) WA A 1)
3 #Hig il BaP B E 2 5 BRI 0 2 R b
3.1 i R B R R JZ DURYI . PAHSs

)7 ¥ & & b (140.0+4.1)ng/g, 5 i #F /K “F
[(161.6+38.7)ng/g) AH 4 (H L A% T~ 3= BN g V] it
[(452.7£206.0)ng/g, A% 3 A5 i A ), i
12 0] BE DI I A DU PAHS (1) = 2550

NIgTE.
3.2 EhiEEEW AT PAHs s 2L X mE X

IC (VAR MR AL Sk Ay 1) (1) 2 8] 43 AT Jey, 5 DR
WKL FE 1< Jb DX 41 g DR W A 328 BH TR A R S
Sl W PAHs 255 o) & S0 HE R 5,
L pU R R R RN S A AL 1T R A 5
PAHs 7 & I HAZ N 2.

3.3 1t PAHs 4 b, w55 A it rPIKEA PAHs
T o 1 b AG 2L L 5 VAT R A i BE K I AR
AT B, R R S 3 TR AR R () DTRR B B A OG5 1T
PAHSs [R5 5 EEAL G 2R P R (1) 9kbe LA K
Iy F TG L.

3.4 HpEESEIATT PAHs Vo RO 4 BB R
FEE )<< Yl LA 2 SR80, 75 R AT AT I P 4 i A
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