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LA R PCBs EWiETF =Xt H4PiR
MRESREHNESEXE

TN, 4"

(WL TR R SRRk 5 TR2EBe, i 310012)

W AEWLE TR T N A PCBs JEYAEAF S ABUT MM 135 6 A RAE A, I GC-MS 7 B AG I 45 SRAF A5 /K B VR TR B B
KR AT BEMEIRCIR Y 12 B0 ZWEHE PCB(DL-PCB) SSAG AR i, 25 R, T FEG DL-PCBs A3 158 R T BLAR ] 5
Ftk PCB118 FNAEAR A A A PCB81 #4111 2444 100% , H PCB118 Fl 81 M4 &34 5 i DL-PCBs &/ B I B AH GV, 7E /K BE
e AL PCB118 5.5 DL-PCBs & it ARG R E(r) 435124 0. 97 .0. 95 F10.91,PCB81 5 & DL-PCBs & it Y AH G R 4L
(r)Z3511709°0.93.0.99 F10.98, FRSFEAE S H LUMRSSF AR (PCB8T F177) 0 3, i A= Wk i v s S A9 44 ( PCB118 i1 105) 5 it
B o SRAE DI RS i A K AR AR - 97 1 5 4 R B 5 392. 54 1 14. 03, Hof{k PCBs & & 5 UL DL-PCBs
W R A (r=0.97) o FEREHES/KIA A [T 150 m /KR FITTE Hh DL-PCBs 75 2 B 40 T30 575 Bk (40K F 599. 34
ng/L F110.97 ng/g) , HREEX PN KSR PCBs (KT 59. 19 ng/g JRE) B &R THEMKX, St YRR E, Ik
SBEH PCB126 Al PCB169 JE A% i i TEQs AY EZ STk E , ELTA KA M FEAY TEQs #F 47 8 &8 i H AR K A BRI 1 pg
TEQ/L KRS /K 7= Fibr i 8 pg TEQ/g ¥5E ( P<0.001) ; i Fl MacDonald JUA# 8 ML J5 BB IT R 0, 1 —4# R FE C BT 3
EREEMERUR . 454 DL-PCBs & it FIZE M S 0T 20, 545 4a J5 , 1% PCBs JEWHEA A B A MER AE S B 5 B — 2 TN
W, Xt N ARME R A ARV AR MG

SEHRIA) : PCBs A7 505 AR s Wi bR A 78 R 40 5 U T A

Toxicity risks to the closed tidal flat ecosysten of a PCBs waste savepoint at the

coast of Zhejiang
HE Shanying, CHEN Kunbai *

College of Environmental Science and Engineering, Zhejiang Gongshang University, Hangzhou 310012, China

Abstract; Polychlorinated biphenyls ( PCBs) have been widely used in production fields for their excellent chemical
characteristics. However, PCBs can be accumulated through the food chain, which directly endangers human health. In
May 2004, the Global Environment Facility initiated the demonstration project of PCBs management and treatment in China,
specifying Zhejiang Province as the demonstration province, and carried out checking, monitoring, cleaning, treating and
managing the PCBs savepoints thoroughly in Zhejiang Province. However, the poor storage conditions and improper
managements of savepoints will lead to PCBs leaking and contaminating the surroundings. For this reason, 6 sampling sites
were chosen to collect water, sediment and important edible and marine environmental monitoring fish-Boleophthalmus
pectinirostris samples in the surrounding areas of a PCBs savepoint located in the coast of Zhejiang Province in August 2009.
Contents of the most toxic 12 kinds of the Dioxin-like PCB ( DL-PCB) congeners were determined by using GC-MS method.

The results showed that all samples contained DL-PCBs. The total DL-PCBs concentrations of water, sediment and B.

E&TE WA HARIEREA (Y5080149) 5 W VLAR = 5522 A5 B3 1 A H ( T200912)
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pectinirostris samples were 88. 82 —971. 73 ng/L (with the average of 541.71 ng/L), 1.96 —57.24 ng/g (with the
average of 26. 10 ng/g) and 59. 19 — 301. 62 ng/¢g lipid ( with the average of 148. 54 ng/g lipid) respectively. The
detection rate of the mono-ortho congener PCB118 and the non-ortho congener PCB81 in all samples reached 100% .
Contents of both the PCB118 and PCB81 had significant correlations with the total DL-PCBs. For water, sediment and fish
samples, the correlation coefficient (r) values between PCB118 and total DL-PCBs were 0. 97, 0. 95 and 0. 91
respectively, and the rvalues between PCB81 and total DL-PCBs were 0.93, 0.99 and 0. 98 respectively. The level of low
chloride congeners ( PCB81 and 77) was higher in environmental samples, while high chloride congeners ( PCB118 and
105) were the main components of hiological samples. The average concentration coefficient for B. pectinirosiris from the
waters and sediments around the PCBs savepoint were 392. 54 and 14. 03-fold respectively, and there was a high correlation
between the DL-PCBs contents of fish and sediments (r=0.97). Waters and sediments within 150 m away from the estuary
site had a high level of PCBs concentration ( exceed 599. 34 ng/IL. and 10. 97 ng/g, respectively), and all the PCBs
contents of B. pectinirostris exceeded 59. 19 ng/¢ lipid, which was markedly higher than other areas. The toxic equivalency
(TEQ) study indicated that the non-ortho congeners PCB126 and PCB169 were the main contribors for the total TEQs, and
all the TEQs values of water and fish samples largely exceeded the Japanese water environment standard (1 pg TEQ/L) and
the European Union’ s aquatic standard (8 pg TEQ/g) (P <0.001). By means of MacDonald’s sediment toxicity
assessment, the 1 —4# sediment samples were revealed at a certain degree of toxicity risks. Considering both the PCBs
content and toxic equivalency analysis, after 4 years of being dug and cleaned, this PCBs savepoint still had toxicity risks to
the surrounding tidal flat ecosystem and was a potential threat to human health. The results also revealed that it was very
necessary and urgent to conduct research on the environmental distributions of PCBs and assess PCBs toxicity risks to the

wildlife and human health in surrounding areas of the PCBs savepoints.

Key Words: PCBs savepoint; congeners distribution; tidal flat ecosysten; risk assessment

ZAIR(PCBs) A 1929 4F B W AE 3 E A UG , R R A b 2e R v BB e v 18 T A B AR gt
Z T A8, (AT PCBs HoA MEREMEME AEYFEME B E R RLE I B v, vl B it
R E G T NERRE, Bh 2001 A5 HES A TP RF IR BE N 2 ) 32 425 44 B 1Y) 12 Fhe ARG LTS 4441 ( POPs )
Z— M EEEIEEANANERZ —, 2004 455 H , BRI 34 1F 20U E T E PCBs 45 B 5 40 /R
TiH I8 WA R 048, AT W LAY PCBs EAE AR & WE DU W is ARk B T e W Ak 30 %4 3 4
sl

2 PCBs A7 SABAT S 22 B R Y iE, ) 25 % 4 PCBs Mk 75 YL HLR BRIAREE . A SCLAW T 44 U it
AL T PCBs R HES ARG X 42, i e b B A7 B N29°06. 2657, E121°30. 918, HiZ AL T.) " H 1996
2 2003 AEA AR A A A 7 S HE R B, S HE TR 2 800 m? HERIRE K 3. 1—4. 6 m ANEE, BN
2500 4% t, TCARAR PR it , A s Z R E SO, HHE AL R R 0l R B2 30 m, X SE R S AL AR SR K
TRERIE AR R AR i A Hoh R R FBR I A PCBs 5 EW T, 2005 ATV BREE
WM RO X A TIEAZ (B 1) A3 2 5 He e 1 Hh )5 K PCBs 78 T8 5k EE ,0—100 em 13t PCBs
WL 25 ne/g, HAZHEHA NG —2 2 m 55,60 cm TRAY/KIE 5K AR , 2 H sk ol 350 A

FREA KA W) PCBs JEWAGAF sS#00 T08E , M h JE ™ A1 PCBs M5 YL I8 28 5 3 B 2 Wi 7 1l 300 o
Hi R K S8 PCBs FEME/K S R BT o BRAR 38 Vi 1 e W B OO i AR A
ZE T POPs fY— 4 8 AR FE/E 0 A ZE £ B E YRR 2 — B9 = i Xt PCBs 105 42 BT 5
X, KEfIR( Boleophthalmus pectinirostris ) 243 7 W il M /N RV VE A0 28S 87 T 3% B/ 77 VR e . KR
BT R TEESE UM e, 2 ) R 9 5 2% e R L XA K NS 135 A Rl
WK FRAERNSS , FFE R A LTS Ye i Ko ta A5 AR K 3R BN , H2& S BOL IR R . Fet, kT
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1 BEREWES(A) REAMENEGTHIKE(B)
Fig.1 The PCBs waste yard after dug and cleaned ( A) and the ditch on the right side of the yard (B)

REATRAE TR A WG SVEEAR/DN, YRR, FUA BEAE AR AR SN PAEE 1B AR Ak | DR R 7 T B3

I, JEIHIR AT 5 7 /KA 300 7 T RE A8 3 F A

PRI, AR SCiB A0 & PCBs IR HE 373 J] FELK MR SR PR AR FIOR SR f1vh PCBs k2 A e A4 (0 A1 BEAT A2
I, A HIFSE PCBs BRI HE S X0 J 10 $R 58 (9 2545 SR DR 25 AR 25 R G0 22 A MR RE 4R (L BB AR 0, OF
PCBs JEYIHEG K 12 I BIBAIA LUK PCBs Il A si AR IR AE 7 10 3 BEEE HEAR BB 2%

1 MR5H*
1.1 FERCRE
FWHTIR AL T N & PCBs J2 W i 47 2547 I
ARG AL 1R S5, AT I BEHE 2 50 m,
N VHRAE R L 05 AE VR L RE R 50 m X 1 RAE AT,
i 6 A REES (I 2) . T 2009 4F 8 H R RER K
FERUKEE MEVR Je e SO (0 RE . B RAE RIBOK
BE2 L UBKE 1 kg, RAE G B 7 [0 SL 86 2 5 A SR AE A
SREEFRES L 1 ke, 0PUEIS AR TR A0 LT, 26 A% B9
R B UKE T, -20 C AT B 52862
1.2 #ffh PCBs RO R & 7K 2 AR o 1 2 I
(1) KFERTAE R JKFEZR 0.45 wm 2F 4 8 5t 5 0k
Jei 38 3R AR B, P R I OE O e (i ali, S35

E2 EMERSRES
Fig.2 The PCBs seal site and the sampling sites
—FRKF I JEEHA Google Earth , 1H it

[ TEDIA) 25, il i i B IR A JE TR B K 2T RIS ALFL K42 0. 098—0. 154 mm) IE . beidfl S AW
Whke4n | Ve & 2 A AL B0 - B R VRO A, T 48 I R T GC-MS 43, (IR WS IIREYE ) (GB17378. 4—2007)

FRKEE S PCBs T 5E 57725 .

(2) MEVRUCRERTAL B PR X PR, S BR 2% o, s e 22 4 vilad o 80 H 0, i 80 H i J i J , FH U 73-i%
I3 WORE S BRI 50 g, JHR RERIBUESR I PCBs T-1E O be-INBRIE ) v, 22 06 2 FE L e dl OB Pk J2 A
OB VEMLOH K-D WR4a el HIECBEE A 2 1 mL, #5497 GC-MS 4387, ELARHRAE 5 12 % F it v W

LYY GB17378. 5—2007 FHULEFE B PCBs & 7k
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KRR PR 6 J5, 8 0 51 IR AT, W UR T 5 BF S, JF 11 5 A0 0k B oK i, b 7 PR 3 701 2 AR
(ASE200) ( Dionex, USA) HIEC e H2BUIE 5, ] Turbo Vap I FUMEAEAN (Zymarck , USA) ZE KR, HE
T, MENR &, WERFREL 10 g(£0. 1 ¢) SIRMERA LA If4 i L 4—5 5B EN 15T, i
AR B ,0 150 mL 1F B bE-INEREE IR I, F 75—80 C /KA IR A 8 h 5 F42 B0, ¥ £ =R
J& ,  K-D W4nasvk i 2 1 mL, 205% B A0S | HHORE Pea it 2085, DR T K-D YeAR e IR FHIE
ChEER R 1 mL,#17 GC-MS 4387, R CEFEEIIRLEY) GB17378. 6—2007 H A S i PCBs M8 7k
1.3 GC-MS 43#r

F GC-MS J7iE A A Je A= e b 12 g M B o 9 8982 ( Doxin-like, DL) PCB ( JG4F 4 : PCB77,
PCB81,PCB126,PCB169 ; 5.4 . PCB105, PCB114,PCB118, PCB123,PCB156, PCB157,PCB167, PCB189) Ity
Bt SRR A AT R AE, R AR R 5 T A 40 40 (WHO ) U8 1 B R Y =& I (TEFs) ™ 33 # M Y B
(TEQ) .

IS A EIEL (Agilent 6890) , 17 Ni LTl JAG TN 2% , HP-5 A1 9 B 404 FAE LR EE 280 C
HANAR AEKRT 99.99% s T XA i At #EFE R 1 pl; FHEFE T ,80 CH4F 15 min, LA 12°C/
min F+3] 220 °C, L3 C/min F+5] 280 °C , ik 5514 . B (Agilent 5973) , PUZATHRLEE 150 °C ;B T U5 IR 5
230 °C; B 15 ELIRALE 70 eV 5 8 P L4330 =X, 08 Fl m/z 2y 35—500 5 7 12 7 A e 5 25 il
R EE R 1.6 kV,

1.4 il

12 ' PCB SR IAFRUE S 290 A 72 Dr. Ehrenstorfer GmbH 2 H) . 7E4MHrad B 140 QA/QC #HIRE
GYHT A L IBRZS 1 RESEATRE . QA/QC AR S BB o3 A T AR 5 S BRAE S AR R] . SR FH AR I XA
HiTER, HIrLEWH A . PCB77 K 75.3% —89. 1% ,PCB81 4 86.6% —93.5% ,PCB105 4 80.4% —
92.5% ,PCB114 4 79.7%—93.8% ,PCB118 4 83. 4% —95.7% ,PCBI123 4 89.6.3%—100. 4% ,PCB126 J
73.1% —86. 4% , PCB156 A 80. 9% —96. 8% , PCB157 /y 83. 8% —95. 2% , PCB167 K4 87. 3% —110. 9% ,
PCB169 4 88.0% —105.8% ,PCB189 Jj 76.2% —98.8% .

1.5 Zits#r

BEAFEMIUS AFATHRE (n=5) , I 5l I E e bR 22 3R, IR RPN R I 225081 (ANOVA) . 1E
MR KS (Kolmogorov-Smirnov ) K 3677 7% , J7 22 57K Bartlett Ki 46, 4 [8] 22 7 LR H 2 HEA TR
R B0 (Post-hoc LSD) o T A GEit /i fifi FH SPSS16. 0 k{4,

2 ZERE551H
2.1 KiUH PCBs B i 5 A A Hi

W 1 Fis, A K EER) DL-PCBs 5 Hi %k 100% , . DL-PCBs 4 88. 82—971.73 ng /L, 1k 541.71
ng /L, TERKS 12 FSM R d  PCB81 169 (114 118 il 123 K 53k 100% ; K H B e = 0 PCBST, 5 &
DL-PCBs #H 2 1Y 19. 86% , ¥k & PCB118 77 #1123, 43 %] /5 & DL-PCBs 45 M} & 8 16. 06% 9. 69% Fil
8.55%

2.2 MERVREE PCBs i 5 A Fi

SRR S MESVERERY DL-PCBs &8 W36 2, DL-PCBs £ %8 100% , 54 DL-PCBs 4 1.96—57.24 ng/g,
48 26. 10 ng/g, PCB77.81 A1 118 £ K K 100% ; K H 12 fe =5 19~ PCB81, (5 & DL-PCBs £ i 5 )
17.30% , ¥k} PCB118 77 F1 114,435 5 . DL-PCBs # i &1 13.83% 9. 66% F11 8. 82% .,

2.3 Ko PCBs & 5 M fi

SIS R TR E I E SR, KRR O B K 76.25% IR 3 FTUR 45 RAE s AR Y
DL-PCBs #& 11 %4 100% , & DL-PCBs 4 59. 19—301. 62 ng/g T , V44 148. 54 ng/g BT, 12 FhFH ik
W, PCB81 123 11 118 £ R H35 100% , Hk & PCB77 105 F1 157, K RN 83.33% ; Ko i B im
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PCB118, i & DL-PCBs ¥ Y 23. 47% , FL¥k o PCB105 .77 1 81,43 %] i A DL-PCBs 45 it 5 A% 20. 03%
14.38% F18.05%

*1 FRHELKEMN DL-PCBs €2/ (ng/ L)

Table 1 DL-PCBs contents in water samples

KAf 5 Sampling site

o]
1# 24 3# 4# S5# 6#
PCB77 83.52+11.05 106.20+9. 66 74.12+7.32 52.15+6.30 2.45+0.69 —
PCB81 231.21+16.74 228.01+23.60 77.45+5.21 91.43+9.99 8.84+1.52 15.71+3.09
PCB126 55.23+6.54 21.32+1.85 65.30+6.24 — % 5.67+0.39 3.69+0.49
PCB169 74.55+9.16 70.56+7.00 10.04+2.38 11.77+2.03 9.83+2.42 10.04+1.08
PCB105 39.62+4.63 50.45+5.09 24.12+2.57 108.57+6. 89 3.37+1.00 —
PCB114 57.47+10.20 44.44+5.24 35.55+5.14 87.10+9.05 4.49+0.58 5.78+1.89
PCB118 158.30+19.49 137.75+15.45 112.68+9.00 70.49+4.61 27.02+4.30 21.67+2.45
PCB123 71.07+6.51 46.98+8.29 87.79+10.85 53.78+5.22 8.30+2.73 13.04+3.64
PCB156 62.66+7.30 55.59+4.37 48.44+6.12 19.19+3.11 12.47+1.65 —
PCB157 78.80+7.38 52.18+6.51 60.00+4. 06 54.37+6.45 — 9.41+2.01
PCB167 26.24+5.95 29.24+7.15 36.45+3.10 28.34+4.62 9.38+0.09 —
PCB189 33.06+8.32 39.03+5.33 20.87+4.01 22.15+3.17 — 9.48+1.22
Total DL-PCBs ~ 971.73+17.85 881.75+21.26 652.81+17.88 599.34+20. 11 91.32+5.79 88.82+15.87
W;}(Ig;]]f?q 6.43+0.76 2.96+0.27 6.7420. 66 0.24+0.03 0.68+0.07 0.48+0.06
n=15; — Attt
x2 BREAREHN DL-PCBs 82/ (ng/g)
Table 2 DL-PCBs contents in sediment samples
oy SRR Sampling site
1# 2# 3# 4# S# 6#
PCB77 5.33+0.67 5.27+1.02 3.02+0.03 0.96+0.27 0.44+0.11 0.10+0.07
PCB81 10.44+3.32 9.95+3.74 4.81+1.51 1.30+0. 19 0.25+0.08 0.34+0.09
PCB126 3.30+0.45 5.05+0.89 2.61+0.97 1.56+0.31 0.03+0.00 —
PCB169 4.31+1.28 3.79+0.55 3.20+0.77 0.21+0.03 — 0.07x0.01
PCB105 5.04+0.76 3.37+0.34 — 0.93+0.04 0.23+0.05 0.55+0.12
PCB114 4.76+1.49 4.45+1.10 3.44+1.08 1.03+0.03 — 0.13+0.04
PCB118 6.08=+1.31 6.71+2.05 5.99+1.69 2.20+0.40 0.33+0.06 0.35+0.18
PCB123 5.32+0.90 3.42+0.61 1.31+0.45 0.65+0.31 — 0.37+0. 10
PCB156 3.76+0.12 3.70+0.28 2.62+0.99 — 0.65+0.03 —
PCB157 4.41+1.33 2.32+0.77 2.6120.62 0.90+0.04 — 0.16+0.03
PCB167 1.29+0. 10 0.96+0. 09 2.84+0.55 1.23+0.22 0.03+0.01 —
PCB189 3.20+0. 81 2.06+0.11 0.81+0.09 — — 0.05+0.01
& DL-PCBs 57.24+5.23 51.05+4.20 33.26+2.54 10.97+0. 89 1.96+0. 67 2.12+0.15
VZ?;?;;Q 383.12+60.05 551.22+96.36 298.96+106.43 159.68+31.45 3.45+0.05 1.02+0.19
n:15; e ﬂi/@ﬁ
3 g

3.1 B IXUEAEE KA YR rh PCBs & 5 U

PCBs 75 44 (1725 [8) 4341 5 2 ik SCH BT SR A5 1 AL 205 L KPS AE 2= A G, Ik 4
I ABIETE T AR SUKAE Y PCBs P34 55 -5 5 P oA K S0AH oA b 25 /K7 B BRK I A T 150 m(1—
AR FE D) WREVR KRR DL-PCBs 7 F K T 599. 34 ng/L, Ab TH = 7KV 5 AR E N B9 30 R K R AR v b 350
PCBs BYAHICHURE , (HABTFE R Bon , 7/ PCBs A7 AU/KVAATEE H 250 m JW I, #ELR K E PCBs 75 &4
N I 35 E BRE R K PCBs AR 30 ng/L(P<0.05) . 1—4#RKAE MR IRFERY PCBs SR E Thn&E X
FHA R PR /K A A 28 R 40 1) 1 IS A £t B 2 57 9 15 44 W Wk B2 A ( Interim Sediment Quality Guideline, 1SQG)
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2.15 ng/g, H 1—3#RFE S E & T ORFETURY B FRIE) (GB18668—2002 ) 55 —JEhRifE 20 ng/g, AN, 5
FE N B b DT 1 B O T Y PCBs &t AR L (3R 4) , RIS 3 37 Ji Pl Ml DXCHE DR TR RE Y PCBs 5 EAL
Wb TR . BEBIZ PCBs IEYIHES 29612 4 S ™ B 1Y PCBs 15945, HEI7 5% B 1Y PCBs Z27K i A
VRS AR MR VR L OB, PR E TG Yl 1T R I, ELXH 2 I R SR A VA R . R IR 5 R
M85 5400 - A AR H —— 22 SR BTy A R s A B 028 s T T H R 7 2005 AR EL AT,
WA S 43 A PCBs JEWHES , o h AR ZHE S5 A7 AE PCBs Tt LG, 008 ™ F1 Jgl 3t 77 Jo] 16 1) A 25 B e
AR

®3 BREAKXEKRER DL-PCBs iRE/ (ng/g IFE)
Table 3 DL-PCBs contents in B. pectinirostris samples

SR A5 Sampling site

&Y
1# 24 3¢ 44 54 o#
PCB77 54.12+9.32 37.98+5.61 11.71£1.65 11.39+2. 69 — 12.98+2.08
PCB81 21.58+6.24 18.0424. 60 13.09+2.34 6.96+2.05 7.59+2.45 4.43+1.36
PCB126 5.18+1.38 4.11£1.33 2.53+0.58 — 3.71%1.33 —
PCB169 3.0120.09 — — 3.80+1.00 8.86=1.46 —
PCB105 73.43+7.67 57.29+7.92 30.07+2.37 — 8.55+2.60 9.18+2.32
PCBI114 41.08+9. 10 13.93+3.21 7.60+0. 09 5.06+0.54 — —
PCB118 59.19+6.25 55.39+6. 66 49.3746.45 8.55+1.36 20.89+4.78 15.832.01
PCBI123 11.71£3.45 17.72+2.33 11.082.00 10.44£2.09 4.75+1.62 3.48+0.99
PCB156 17.41+1.70 — — 15.83+3.61 15.60+2. 59 8.55+3.04
PCB157 12.38+2.09 26.90+4. 18 103.308. 67 3.48+1.37 — 4.750.25
PCB167 2.53+0.06 16.46+1.97 — 2.2220.85 — —
PCB189 — 9.18+2.00 — — — —
A DL-PCBs 301.62+9. 34 257.00+12.22 135.78+6.45 67.73+8.10 69.95+5.90 59.19+4.06
vf?;);gE)Q 605.56+148. 64 451.14x139. 63 319.98+63.86 53.94£13.59 471.58+150. 04 11.24£2.52
n=5; — KKH
F4 EREHXKERTRY S PCBs HEE
Table 4 PCBs contents in water and sediments of different areas in China
ki PCBs -2 & it (ng/LL) EEP TN ekt PCBs &t/ (ng/g) EEP TN
Waters location PCBs average content Reference Sediment location PCBs content Reference
KIT LB 58. 80 [5] o] 1.30 [13]
K 631.00 [6] KB 1.77—4.51 [11]
[Efans| 985.00 [7] HS 5.84 [14]
I AN 355.00 [8] AT 10.40—12.50 [15]
B METT 13.00 [9] et 6.18 [16]
JE Tk 0.74 [10] KT 11 e 18.12 [17]
BRITT N B 2.30 [11] KB 19.10 [11]
K 2 PR 33.55 [12] [Eafans| 19.18 [14]
HERWEARIE R 65.43 [12] BRiT 52.20 [18]
PR 416.80 [12] Kl 1.35—13.80 [19]
BRI B 474.92 [12] KATIT IR B 5.00—20.00 [20]
T B A T 58.78 [12] BRyT 12.50—485.50 [21]
LN 541.71 — ENTIEN 1.96—57.24 —

2008 AP k4R H A5 HRAE TR T LB U L XCR I 1% £1 2% PCBs 7 & (£ 45 PCB28 52,101,118 138,153,
180,7 FEffA) S}y 0. 12—4. 44 ng/g JRTE ,F3°0 1. 68 ng/g IE T, Hof Kt fii PCBs &34 1.87 ng/g
R ;2008 4F 8 T ININAEAEWTILAR Gl T =11 UL B R RAE A K bk fa A A I 1Y) PCBs 5 4t (7
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FhBALR) 43514 2. 311,75 2. 61 2. 06.2. 55 ng/g R, 55K 4 o 25 1 0 5 45 AR AR AR5 b, 76 25
PCBs J& Y3 37 J&] ] 2R 42 (09 K 304 b & PCBs &5 (12 FlEfA) oy 59. 19—301. 62 ng/g N5, SEHI(EH N
148. 54 ng/g JR T, B THE M IX [F AP 46254 PCBs 4 (P<0.001)

2001 4F Senthil %52 4R35 T BN 4425 ta i L DL-PCBs & 2 (12 A4k ) g 4. 13—32. 64 ng/g JETE ,F14
M 13.74 ng/g 5T ;2008 4F Paul 25" J#x £ W, Ontrario I ()6 £2 F1SIY P SR A7 b & DL-PCBs & (12 Fhef
) 4351 1638. 46 ng/g JEF I 542. 22 ng/g G ;2009 4FE K IBEIA 2 2575 R FE IR v DX RG] B ) #4018
BAE A R A DL-PCBs & (12 A4 ) 23514 2530. 31—8841. 22 ng/g IETE 1 1972. 76—8118. 43 ng/g 5,
FAAIF I A K TR FRE B PCBs 3 18 45 28K 7 i i ik T iR 25K

HH e 1 R 3 AT, £ SRAE ARSI M MK R FITTCR) TR Xt PCBs 15 52 R 8043035 3 113, 1—765. 99
F14.08—35. 69, Y E 4 RZE530 0 392. 54 Fl 14.03, R KRN PCBs B K& I EEREST, 7T LI
U MR AEIREE Y PCBs V5 YR, ANl 3 7, PCBs S 7E 45 R A i SRR FK AR | A RN AR LA S KA A
FERIAEC R B (r) 739020 0. 86 ,0. 97 F110.93 , R KLk £ PCBs 1% it 5 H T b A TFR ) v i o B8 s B2 AL O
AT A K U £ 5 7\ RN RO Ak i ATV U A AR T 1 A T )k

1000

y=3.0775x + 90.477
R?=0.7333

(e}
(=3
(=}
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(=}
T
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200

different sampling sites
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&R RUKFEDL-PCBs¥k E/(ng/L)
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y=0.2256x - 7.4096
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800L  y=14.366x+172.68

S0 R?=0.8638
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30 |

N
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T
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(8]

(=3

(=}
T
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DL-PCBs contents in water of

£ Ak BKBEDL-PCBs¥k JE/(ng/L)

£ RAE R VEHEDL-PCBs¥k J¥/(ng/g)
DL-PCBs contents in sediment of

0 e, I I I L I | 0 L I L I I |
40 80 120 160 200 240 280 320 0 10 20 30 40 50 60
2R R AREDL-PCBsYK B /(ng/g) FRAE R VEAEDL-PCBs & /(ng/g)

DL-PCBs contents in fish of different sampling sites DL-PCBs contents in sediment of different sampling sites

B3 EREL[BHEMKE SRR KEFMIERES DL-PCBs & ERI1EXME

Fig.3 Correlation of the DL-PCBs contents of fish with water samples, fish with sediment samples, and water with sediment samples

3.2 B RAEYRE PCB SRR S

B R B IKEE RN LR VAR Th B 4837 DL-PCBs 7% 243 %] 5 & DL-PCBs 5 it &5 () 51. 68% —74. 08% Fl
52.87% —75.94% , H. vp /KB b 5T ik R i B9 O TS BER PCBL18 A 123, (5 & B4l v DL-PCBs & 1)
27.99% —58.45% (PCB118+PCB123) , I Ta ik 8 fie iy 194 TR PCB118 1 114, 5 B 4R DL-PCBs
1 26.61% —48. 06% ( PCB118 + PCB114) . 7K & Al Y8 A% v s 9E 4B 037 5 44 74 43 53l &7 . DL-PCBs &5 & )
25.92% —48.32% F124.06% —47.13% , H ¥ LI VO KA PCB81 Al =Mk PCBT7 hy &, 7E/KHEFIYEAE H 43
S5 RFEABA DL-PCBs = 42. 14% —92. 43% 1 57. 40% —95. 83% ( PCB81+PCB77) , 1M 7 14 %5 155 1Y . 58 B¢
K PCB126 Fl7SABKAE PCB169 7 w41
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A RAE SRR AR P B AR DL-PCBs 7 5 5 &L DL-PCBs 5 Hi 519 70. 59% —79. 87% , v i &1k
75 PCB118 1 105 A " WEHE PCBs A £ Z MR, 765 DL-PCBs &85 12. 62% —58.51% (PCB118+PCB
105) 3 5 KIS S AR il RS YL X EL-Kady %57 768 B [X L) & Bhavsar %57 ZE 52 4 KW ]
IR A R A 2 SR AR DL SR AR SRR f 44 PCBs YR BE BT BRAH XTI | 704 SR R a5 f 1A v 1 2 i o
DL-PCBs #19 20. 13% —32.71% , H:"1 PCB77 J2A WA N 2 ARAR O Al A Fo DTk ik 64.50% ,iX 5
Wan' ! Fl Naito 251 (97 45 5 — 2,

FHOCHE 43 A7 22 B, I A7 A i v Rt SR 23K 1009 Y B2 07 S /448 PCB118 FHAEARA S+ 4491k PCB81 5 &
PCBs 75 HA B AR S Pk, 7 7KRE TR FE R RE S PCB118 5 . DL-PCBs & i A& R (r) 2051
0.97.0.95 #10.91,PCB81 5 & DL-PCBs & it IYAHIC RN (r) 4751125 0.93 .0.99 F10.98 (&l 4) , HbAh, AAH5E
SHE RS P AL, 35 SR EREERE S PR A SR A R (3—4 E) B R, AR P RE b DL A ST A RN
FEFRSN (5 R) X TR PCBs 7EFRRE AR YA rp B (RIS [R5 26100 HL A0 2806 i SR 10 & 48 R 80w T
R
12 -

— 250 5
S & > o EP
£5 200 y=0.2429x - 24.261 =.2 10 } y=0.1894x — 0.4285
m & I R>=0.8695 BE g R>=0.9821
%53 ' 5T s}
¥ 58150 | . g €8 -
S E R 282 4l n- .
25 100 > 8 EE
E %D ; I - ~ é",) Eb o 4} .~
52 s n¢ A S g ~ o =0.1155x + 0.5954
a8 50 | y=0.1469x + 7.5111 BaT Ll R2=0.9033
g r R2=0.9503 &
% a 0 L 1 1 ) = 0 . L L . . .
0 200 400 600 800 1000 0 10 20 30 40 50 60
JKAeh S DL-PCBs#k J/(ng/L) YA MDL-PCBs¥k B /(ng/g)
Total DL-PCBs concentration in water samples Total DL-PCBs concentration in sediment samples

% y 70

~\‘5§ 60 y=0.1907x + 6.5382 »~ ‘m

% g . 50 R=0843

2870 .

§§§40. R — - —PCBI18

ok g 2 7 y=0.0631x+2572 PCBS$1

@ 5E 30} 4

O g& 7 R?=10.9643

=% 8 =} ) .

S~ 20t

a [ 1

H %)." 10} /

# 0

|@° * . . s .

0 100 200 300 400
#iEH BDL-PCBsiK ¥/(ng/g)
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B4 ki REEMEHEH PCB118 7181 5 & DL-PCBs @ ERIIAX
Fig.4 Correlation of PCB118 and PCBS81 with the total DL-PCBs contents of water samples, sediment samples and fish samples

3.3 PCBs BRSO

B YT R, AR TUAEKOR PCB126 ISR PCB169 & i BN, (H i TH B, Ktk JE 4B
L% PCB126 1 PCB169 J2 & TEQs (1 F 2 STHk P (£ 1—3€ 3) , X 5 ik B3 A Kumar ™! 1) B 55 45 SR
ENGIN

H32 1 WO, T K RERRE ) H A /KRB FRUE 1 pg TEQ/L (14 240 £% LA I, KB ELAT g 350 KUK . I Ah,
g 2 pion, A AR R T H AR HIEAR AR ME(E 1000 pg TEQ/ g, {H MacDonald 57" 38 553 XA [R] PEAf J7
P AT T — B BT A PCBs RS M I L340 5 5 (TEC, 35 ng/g) AR & i ( MEC, 340 ng/
o) FIR I8N 5 & (EEC, 1600 ng/g) , # P HAR AR M d TEC, FAA A T d 1k, # & = K F EEC, "IAH
PEXU 58, 1A T W Z (81 MEC XU B 40 EE KT 50% , ASBEFEH 1451 24088 DL-PCBs & 53 B i
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MEC, W% R 12 AR —f 5 S2PR PCBs B R 20% —50% 1 WK 5 5, 3#H01 4#JRFE PCBs Ji
S AR I P RO AEL, T 140 2408 RE Y PCBs i 0 R A T4 B KU K o BeAb, A R B 2 1 F
fr, W 1—4#JeHE TEQs =159. 68 pg TEQ/g, X LLE IR FEAKIH A L 150m NRYMEIR DI C BA —
Y FEHE XU 5 LAk, 7EHEA T PCBs @E/uﬂ[ﬁﬁi%raa‘ IR 2 RS e e A S R A R

B2 RAE R PCBs & w1, HA I <1.23 pe/g, R EE &S MY )5 (FDA)
DA R R s G B ) (GB2762—2005) HUE PR B 2 pe/g. [HAA{AR PCBs 1 TEQs 34K F 10 pg
TEQ/g BRTE , B MR E T, MK T 45 pg TEQ/g B 5 , ¥E it 5 T B No. 1881—2006 KX 1Y 7K 7= i PCBs
HIFRME 8 pg TEQ/g {2 HE (P<0.001) , H 1—3#fE A TEQs (EC 1T 300 pg TEQ/g 5, & BZ X iy K
SR B ELAT 5 Y PCBs MR AU , 77 K5 s a2 4 i 4 A2 0CGHD 998 7= i, T LA PCBs 1T 3l o W BEE AN
A X AR e OB R N 6 F . T 45 W 78 PCBs WS A7 5 J51 6L b X T J2 PCBs B4 3k i 8 LA K
BTN A A R AR (e BRE 18 XU PP 2 0 55 B Y
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