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Abstract:

(PCBs) residues in sediments from Yangtze Estuary and

Concentration of 14 polychlorinated biphenyls

Wi H . 2010 - 06 - 15

nearshore of the East China Sea were determined by gas
chromatography-electron capture detector ( GC-ECD). The
concentration of PCBs in sediments were in the range of
18.66—87.31 ng « g '. This paper will discuss PCB polluted
sediments in the research area in terms of the distribution of
PCBs, the pollution level, and the PCBs sources. According to
component analysis, the types of PCBs found in the surface
sediments were mainly 3 & 4 CB PCBs. accounting for
32.49% — 96. 43% of the total PCBs found. The principal
factor analysis revealed that the PCBs in the sediments were
mainly from industrial pollution. Correlation analysis revealed
total organic carbon (TOC) content strongly influenced the
distribution of OCPs in sediments. Compared with other
regions around the world, the pollution level of PCBs was, in
general,at a moderate level. The ecological risk assessment by
the methods of calculating toxic equivalent quantity (TEQpcg)
and comparing with interim sediment quality guideline (ISQG)
and probable effect level (PEL ) values of risk evaluation,
indicates the PCB contaminated sediments from Yangtze River
estuary and its nearshore of the East China Sea will have a

medium ecological risk.
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Fig.1 Sampling locations of the surface sediments
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Tab.1 Residues of PCBs in the surface sediments from Yangtze Estuary and nearshore of the east China sea
=WAST PSS

ety S1 S2 S3 4 S5 ﬁﬁ:éﬂ\ﬂgéng : SS) S9 S10 S11 S12 S13
PCB-18 0.70 5.92 1.63 13.00 23.87 6.21 0.62 0.90 0.89 25.69 3.32 11.11  17.19
PCB-28 2.23 0.75 0.60 2.30 7.19 5.49 0.55 0.74 0.87 6.34 0.55 2.25 5.43
PCB-31 4.10 3.86 9.05 5.04 10.90 8.92 3.36 8.43 4.27 14.77 5.94 8.58 15.60
PCB-52 1.60 2.02 1.30 2.79 7.93 4.37 0.64 1.96 2.34 9.45 1.07 4.43  22.76
PCB-44 1.53 1.19 1.20 4.87 15.97 12.87 1.11 2.32 1.13 14.58 0.87 2.88 8.41
PCB-101 0.40 0.55 0.49 0.60 0.62 0.53 0.65 1.90 0.61 0.74 0.68 0.87 0.72
PCB-118 0.51 0.68 0.62 0.69 0.71 0.66 2.06 0.96 1.15 0.76 1.66 —
PCB-149 0.37 0.85 0.67 0.53 0.49 0.38 0.85 1.40 0.47 0.61 1.33 3.75 0.76
PCB-153 0.69 0.66 0.52 0.90 0.64 0.45 0.74 0.62 0.63 0.76 0.44 0.88 0.61
PCB-138 0.65 1.00 0.59 1.00 0.97 0.21 0.86 0.99 1.06 1.77 0.65 1.57 0.15
PCB-180 1.67 1.73 0.96 1.59 1.57 0.02 2.08 1.41 1.31 2.82 1.08 4.46 —
PCB-170 1.63 1.89 0.14 1.72 1.46 0.04 1.80 2.47 2.52 2.71 0.06 2.68 0.04
PCB-194 0.95 1.15 0.12 0.86 0.81 0.07 1.36 6.63 1.06 1.81 0.13 5.36 0.06
PCB-209 2.74 2.27 2.99 2.51 2.46 4.05 2.98 2.72 4.11 1.78 19.37 0.23
PCBs B 19.77 24.52 20.88 38.40 75.59 39.56 19.33 34.81 20.84 87.31 18.66 69.85 71.96
w (TOC) 0.30 0.39 0.37 0.32 0.53 0.37 0.08 0.31 0.30 0.57 0.37 0.47 0.61

WS UL h PCBs Ji it 20 405 [ Py A0 HoAth
KIBR)ZVURY o PCBs {5 YRR EE B2 & T K
WSS (0. 85~27. 40 ng « g 1) 5 K] b #v4
(1.26~3.13 ng « g '), 5% E Humber Ji 0 [y
PCBs JFitg 2340 (<84 ng « g V) HAF Y, ik T 5
=AU (11.54~485.45 ng « g 1) FI3k [ Seine
T (50~26 000 ng « g ). MK b KT H K R
R Z TR b PCBs V5 44k T 48 7K -
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Fig.2 Correlation analysis between PCBs and TOC

of surface sediments
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PRI T HE 43 50 (3. 57 % ~67.51%) , =, USRI
i PCBs Jii & 73 800 Ho 7 Y935 31 63.91% . BAAFE
K B S6 1 S13 3k o7 — S AU SRl ot 2 A B A
BEr A AR A A7, = AR B A i, HER
SEPUE T E LRI, oA PCBs (& LRI, =
FWARRY BT R  BGEE o 4.53~46.8 ng « g ' b
PCBs & 1923, 44% ~55. 51% » i {8 H ILE S10;
Hiykd2 5,513,812, S6 1S4, HoAth 3k 437 ¥ /8 T 20
ng . g . POSRIBCOR 1Y BT i 0 B Oy 1. 75~31. 17
ng . g ', 5 PCBs 1Y 9. 05% ~43. 58% , it &5 i
HIAE S13; H K2 S10, S5 Fl 6., 177 £ H A R AE 257
J BN BT 10 ng - g URIKIR Ui
B U TE 0.53~3.96 ng » g~ Z [H] . 11 FR 1 A=
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Fig.3 Congener patterns of PCBs in different samples
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F [ PCBs (4 j= F B AE 19651974 4R [H], B
FPEAGTEE 107 t Ay Hidh =GR R AE 9 kt
Aoty s FE T AR AR B AR i
P8 1 kt 2247 s FEZNEMERSE Tolky™ S asn ). 3%
[ PCBs A5 — 45 B E AT, — 26 30F 1145 R 2%
Tl PCBs Ji i 43 50T BB i ik 70% LA I, [R] A g F
N R %, PCBs it #8 Bl it A kA ASCOR A
For AT R RN O R AR R R E DU
PCBs #47 R IE T, I 1T 545 >k X PCBs 1) BTk
R F B IR I - 45 PR 7 B S DL R AE
M1 bl 38 3 7 22 e KA AT T i f e a5 1A
TSR . ettty SPSS 13.0.

I 2 R L3R 2. o 4 A R 2305
LETTHRRILF] T 91.317% , A | e T A $icd
MEZEE, HF 1200k 42.495 %, &
317k PCB-18,PCB-28,PCB-31,PCB-52 fil PCB-44
S FIDUSEIOR E BB 0 o s B 2
()7 25 TRk R 28. 297 % , T EAE PCB-153, PCB-
138,PCB-180 il PCB-170 %55 5| LA E A&
1R I R T2 A (s PR 3 1 7 22 5Tk R 12, 230%
F%ifE PCB-101,PCB-118 il PCB-194 % i & B4
FN G A 85 e R i {8 TR 4 15 26 31
k% 8. 295% , FHAE PCB-149 Fl PCB-209 475
SRR F AR AT L B L E A
B 7 ) TR R AR, DRI = F O SR
95 G HEMIAS B 5 DX 3 b 2205 5 T 4R b X T
b A 7= R ) L D E 2R A IR R AR R AT I R A

TR RA S A 5 K HE AR . [RIEE R T RUTRE
WKL 1 AR T 3R Z UL h PCBs 1R I8
Z_[m—m].

*2 EFH®ET

Tab.2 Variance explained and loading of factors

& B
1 2 3 4

PCB-18 0.906 0.324 -0.118 —0.004
PCB-28 0.934 0.044 -0.161 -0.151
PCB-31 0.912 -0.185 0.185 0.116
PCB-52 0.827 =0.274 =0.048 0.110
PCB-44 0.891 0.085 =0.081 —=0.259
PCB-101 0.010 0.004 0.985 0.051
PCB-118 -0.185 0.508 0.774 0.258
PCB-149 =0.070 0.204 0.317 0.908
PCB-153 0.064 0.807 -0.037 0.271
PCB-138 0.061 0.901 0.245 0.184
PCB-180 —0.055 0.802 0.110 0.554
PCB-170 -0.102 0.878 0.377 0.023
PCB-194 —0.091 0.362 0.822 0.377
PCB-209 —0.045 0.485 0.126 0.846
é{if/ﬂ:;o 42.495 28.297 12.230 8.295

fﬁ;}j—gﬁo 91.317
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FETURR G Yt 53— i 3 B 1) P R %
PG5 o i AT AU DA AR O AR A 75 S A o 1) 10
FE RS PR AR R, FER I M2 A4
PR A 225 84 M1k FINIE A XTI
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Bifi VRN B AR . A S EEE S Y w1
(toxic equivalency factors, TEFs) i FIhIE Rt H
IR 8% it B bR ffE ISQG Cinterim sediment quality
guideline) X ifF 5% X T AR H PCBs #1708 7E A
AR PEHY

MY A TR PCBs W&t S 2,3,7.8-
TCDD(2, 3, 7, 8 tetrachlorodibenzo-D-dioxin) ¥ &
PEAH LCAS 20 A R B0 A A b e PCBs 1 JoT 1 vk B2 5o
HOPBCS HEE M Y B R 1 TEF AR, B HFE vk
4 (toxic equivalent quantity, TEQ) Jfi & i iF 5% i
ST HC TTRE Al i BE 1 /NS T P & R 2R )
TEQ B9 S 2A=CanF -

Qg = ZFTEF,L' * O
A : Qreg AHE PCBs FE Y &5 Fage, s I3t PCBs 7
e 500 Kt PCBs ik e .

A ) SR AR Sk B B T A 41 4
(WHO) & ity L3 UL B4 4 7n M PCBs SR i3 IR
Yy i) PCBs #2440 5% 3.

AL B AR BF9E PCBs 5 24 =& (TEQ) #Y

JEEJE 0.06~0.46 pg » g ', 5 E N AP HAB/K K2
U PCBs i85 Y AR L AT 1 HH 3
A JRIEE(0~15 pg » g~ D) FgAR A XA Tl
[X.(0.04~4.40 pg + g DY Ry T/ P (0. 05~
0.06 pg+ g ™ HHRITIFO0.08 pg+ g D™ &
(0.05 pg + g P K(5.34 x10 *~22.8x10 °pg
o g DRI T (4.96 X 1072 ~16.86 % 10°°
pg *+ g DI BA b RIT O AR R 2 DU b
PCBs #5240 T 48K

TN R IR 22 51 2Rl K SE g i 3T 17 e
FRPIERSE o AR v R R IR R K A AR S R G
KR @R 2B H R O 5 RYwE R T
ISQG 1, % 2 5 19 A5 0 1K 1 S0 18 7T 42 32, i 5
AW RN TS L W vk BE A T ISQG FI PEL
(probable effect leveD) 2 [a] , X 2% && 1) A= M1 B 7
JEUHE A8 R 23 5 R A W R RN s TS G R B v T
PEL, Xf 2 #8 AW IR A ™ B 1 sl R 2. 54
W5 | A RN

&x3 £& PCBs xti TEFs &
Tab.3 Toxic equivalency factors (TEFs) of different PCBs

PCBs [/ &%) PCB-28 PCB-52 PCB-101 PCB-118 PCB-153 PCB-138 PCB-170 PCB-180
TEFs {& 0.000 002 0.000 005 0.000 030 0.000 030 0.000 010 0.000 020 0.000 100 0.000 010
F4 mEXNIRY PCBs M) REMRE
Tab.4 Canadian sediment quality guidelines for PCBs

WiH PRIy (ng - & D) < ISQG fH/ % ISQG {& ~PEL {fi/ % >PEL 1/ %
1SQG PEL
b2 (E 21.5 189

KA1 S AR #7385 PCBs Jii it 4344 18.67~87.32 38.46 61.54 0

5 KB 2 5L & T Ui B b PCBs it
TS A LR, R IAR T 1 St AR T 38 I AR
1 PCBs [ J3i 5 43 50K 38. 46% /NT ISQG {i , 1o 2
4 F ISQG #il PEL {8 2 [i] CR 260 T 3 B 3D » 16
BT U AR i PCBs & 1 B — 58 I 7E 4=
AR . F] BE S S A ) 6 A

3 Hig

KILH MR R YI 14 F PCBs YA
L R B y 18.66~87.31 ng » gt CRIYME
K 41.66 ng « g 1), FEAERYE BTG YLk SE N AL TR
5. PCBs 4 i A 26 W, = 31| PO S IR S AR I O o 1
E(32. 49% ~96. 43% ) it i F A 3] - G i AT EK

HETRAY B (3. 57% ~67. 51%) , = 3| U &8 6 4 5
PCBs Eg Y LB E ik 63.91% . LAJLZE 31.5° M4y
PSS AE RV H LA, 2 &IOR8 T2 KK
&4 LA ST PRI E BRI T 8%, KT 1 LARS
KRR Z R IR DI R HEB O 3. 5 B 4
SR, =B PSR B T ok R 8K, T 25 pUik
FIRF 42.495% , KW PCBs Z kI T4 #h X T
b AR R R R 2 R IR R R e A T ik
TR RS A M 75 K HE R TR AN HEBR RS
TR YT ok 1) PCBs 15 % 38 o #5142 2 774 A
IR AU Y PCBs 1A BTt bn i 20 AT » i os 4L
F AR R TR Y Hh PCBs KU K P Hh 45 7
TE— & B A SER, AT Re S R AW 00 . 5 I8 FIHK
VL TT R IR P 3 P A7 5 R 225 M7 o I X YT
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