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Abstract: In order to systematically investigate the pollution status of polychlorinated biphenyls (PCBs) in major
water source area of Taihu River Basin, water samples, suspended particulate matter and sediment samples were
collected in March 2012 and June 2012, respectively. Then samples were analyzed by gas chromatography-mass
spectrometry (GC-MS) to investigate the concentration of PCBs. The results showed that, in March, there were no
PCBs in water, suspended particulate matter and sediment. In June, the concentration of PCBs in the aqueous phase
was between ND and 1.04 ng-L"', with an average of 0.57 ng-L™. The concentration of PCBs in suspended parti-
cles and sediments was between 0.96 to 2.72 ng-g” and 0.47 to 1.29 ng-g"', respectively. Aroclor 1016 and Aro-
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clor 1260 were detected in all kinds of medium, and the concentrations of Aroclor 1016 were the highest. Com-

pared with the domestic and foreign researches, the pollution level of PCBs was lower in water source area of

Taihu River Basin. The concentration of PCBs in the water phase was lower than environmental quality standards

for surface water in China. The concentration of PCBs in suspended particulate matter and sediments were lower

than the LEL value of risk assessment criteria for aquatic chemicals in Canada, which indicates PCBs has no toxic

effect on benthic animals at each sampling site.

Keywords: water source area of Taihu River Basin; polychlorinated biphenyls; pollution level; distribution charac-

teristics

%505 % (polychlorinated biphenyls, PCBs)J2&—
T R AR WIS Y, B =30 200 f A=
Ve etk | it AIRBE S5 78 2 i h A T i B AR i, %)
NE ARSI TR fEHE, OB 5 Rk
(AR R 85 ) R LA W9 % B, PCBs ¥k 7K
- 55 N AR R I DR 1 K 3 LA AR G 1 1E A
KHER S A, PCBs B f5 A5  240 i 3T R A 3 | 2k
G S E LTI N iR e A ES IR (U RS A B S
iR 28 5 o R TR I 1 X 22— | T I S T 08 1) 7K R
(A, I S R 7 ORI T 16 I T Sl K A4 22 4[]
R M ST, S T — ZR 8 ARG G 3 il AN T3
PGB R X R K A BT (] BT R TR
‘A HZ TR A S SR E 48 5L
G35 YL SE T X AT LTS Y24 PCBs 1Y
PR B, B A SR &M, Kldb R
PCBs 175 /K V-5 TR+ il s T-i1.0 , PCBs 1Y
WEAE 7.1~354.6 pg-g (T )2 [0, Krateate 5 i
FEM, KR Z VTR PCBs MR IETE 1.35~
13.8 ng-g' Z [0], FIPR &5 R R0, ViR ) b PCBs H
AW AR G IR . 2B RIS f e
BRI R IR, IE 2SR N A K [A] PCBs [7] R Y46
i MRIEATE0.68 ~ 58.09 ng- g Z [H], PCBs % 4 i+
I E R 2 RE, CA T R PCBs
IR ST 22 VR B — A 55 A I PCBs 19 & £ 7K °F,
HDXE K AR B 256 50 B 50, 4 R 32 KR
Hi PCBs (975 YL i i, 5&F b, AR BFSR BB 15 4>
T KR A, 4300 % K A | B T UKL 4 AT AR
PCBs 43 i FEAE S 05 Y K- 32847 1 438, AR R
T K B RS B 5 K T Y N ) 7 R 4 P i I
Tl FER G S 4

1 ## 57 % (Materials and methods)
L1 FEALCREE

T 2012 43 AAT6 1, B 15 A K i
SR EHIBOK 1T, 539000 Y, ~ Y s RSB 1), TR

AR RUBOK BT RAE 20 L 3RJZKE TR
(O UM 2 [T S 56 25, 7 BRI 1 25 A5 33 338 2T 2 8
fi(Whatman GF/F,fL% 0.7 pm) ) B 25 52 il 4% B
HEFTKARE L U, WA BV R 4 0T 43 5 1 /KA (20 L
DOV 3 1 2 0y BCEAT 53 0T BEJS KBS 2
HEPE PSR HLLL-40 C AT 24 h 555
Bro FIAAIIFGEARMEAE Y, Y, Y, Hl YRS
FZVIEWI0~5 cm), Ff 5 R J5 57 Bz 1] 52 56 %
BT 200 HIfRE T,

bhawi X<y
Yo Jiangsu Province

.

——

BT
o~ Qiantang River

B1 RESSHE

Fig. 1 Distribution map of sampling sites

1.2 B T B AR 53 BT

JKAH 10 L 38 H 8OH I AH € BUHE (HC-C 18 SPE,
FURLTU R R 500 mg, AT 6 mL, KA & H
B P EE Ak 4 5 mL PEAT IS L) A B, I8
95 mL-min™, ZKBUS H 15 mL 5 F BEATIE & ke
R ARFR LA 1:D)BERL SPE ZINKE , Wk I 28 To K i
PR K 5 BE R 26 5 e 4 25 1 mL #588 ERE SRR
TR, BIF PR AULRRY) . 2 7% 3¢ [ EPA ik
(3545A), 73K FEAE s KRS 1 o 10 B 8 4T 4
(S g UUBUIRE ) 1 g BRY RN 4~5 g A IR
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B AN VA7) 2 B (ASE, Dionex ASE300) ) 2% B
o, 2 AR A JERD IR | S E O e R N R TR
B FNRTRLE A 1) #1720, SR UK 2 et 725 Kk
104 % 2~3 mL, i AR IR E A R ITAE (A |
BRI R TR B IR £ | SR AR SR FEE D), J5 28 70
mL 1E OS5 AR TR A R R A 1:1) 3k
e, MR A AR E A 2 1 mL TR T
IS 53 BT BT N AR, AR O 13C-PCB141 Al
PCB209, VR4 ER 3B B2 L 225 SCHik[14],
1.3 B 4adl 5 B RIE(QC/QA)
TSI S BT i R A A AR R
SPATREREAT BT E A I A B B ORI, RS LR
HARTG W), VA7 B A A5 M 22 (RSD)<10% , 25
FIIFRIEE R R 91.6% ~ 100.2% [0 15 45 7R 1)
13C-PCB141 F1 PCB-209 [f] Ig % 43 Hy (95.2% ~
110.8% )F1(92.3% ~109.1%). /KA PCBs Y J5 1=
KR A 0.01~0.12 ng- L™, B IF PR AT A ) Hh
PCBs /74l 4 0.01~0.08 ng-g™ .

2 ZR 51718 (Results and discussion)
2.1 JKUEHL PCBs ¥ BE4FAE

AT B K PR Hb K AH H PCBs JoT 8 ¢ & UL
B 2,3 HFA RAE B AR K PCBs 8905, 6
H PCBs #¢ 7 ND~1.04 ng-L™ Z[0] | SF44{E 40.57
ng-L', MWZSHIAMGE, Y, Fl Y, RFE S PCBs ik
BEBE(1.04 ng L), Y, SRbE 5.0 TR IT R i, 7T fi
B DRI R Ml DCHE IO Tl 9 A 7 5 A 7 37 e

w
=}

SHOLEA B W T Y SRR S A i AT
DX, B 32 R Tl DR A Sk | PR o] e il FH %
A PCBs Z&W 5 19 Toll i 40 % HL % 4, K 1928 R
T T LR B IR A A TS T A v b
A PCBs, HIK N Y,(0.79 ng- L")l Y,(0.78 ng-
L)RAES, Y o SRAE 1 PCBs W% ¢ f£(0.22 ng- L"),
Y KRR S AR H PCBs W,

TER AT, BV R Y 2 PCBs 32 LI i 2%
&, VIR B E R &5 PCBs 1) LK
PR TN 5 K AR i) PCBs V54, 3 A A RFE
JETEEUR Y PCBs WML TH L, 6 A&
TR h PCBs ¥RIEAE 0.96~2.72 ng- g 2 [a] (]
2), Mz 434 R F Y, RFE S PCBs ¥ JiF % &5
(272 ng- g, ik /& Y,(2.45 ng-g") . Y4(1.99 ng-
g").Y,(1.91 ng-g" YR Y ;(1.83 ng-g ) RAE A, [FRE
Y R HE 1 PCBs ¥R JE 5 41(0.96 ng-g™).,

PCBs [ 57K 5% g £ L REAR PR iz B 2 501
AHLEAIEY IR D5 T, DU T 9 PCBs — 5 THI 7]
DA 33 P2k PR FH R e A KA, 55— T A A3
T AR AR )RR 2B ) 1 B SR RN W] 218 3 A,
PR UTR H PCBs & 7K - 12 I A 2 4 8 7K
AR — D E L8R, R SUK I H TR
H PCBs W EETE 0.47~129 ng-g” Z[A](& 2), =5[]
AR Y, KA PCBs Wt (129 ng-g ™),
HRJE Y(1.17 ng-g ") Y,(0.87 ng- g™ ) RAE L, Y,
KFE S PCBs W FE Hc /(047 ng-g™),

cg)

JREWE /(ng + L'2ing

Mass concentration/(ng * L' or ng + g7!)

=
<
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7

JKAR

Water phase

Suspended particulate matter
IR
Sediments

"/F\;X Y‘) YH) Yll YlZ YI'( YIJ YI5

Sampling sites

B2 6 BAXK#FE KRS SEEE (PCBs) iR E4SE

Fig. 2 Concentration of polychlorinated biphenyls (PCBs) in water source area of Taihu River Basin in June
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Fig. 3 Composition characteristics of PCBs in water source area of Taihu River Basin
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2.2 JKIEHL PCBs 414 #T

TE 6 A, % KA SUKAE PCBs R B AH TR 1Y
S AR B = U4 BK 8 (Aroclor1242 | Aroclor1016
H1 Aroclor1248) ¥ & > i 75 S HK K (Aroclor 1254 FlI
Aroclor 1260) ¢ i > H AR B K (Aroclor 1221 1 Aro-
clor 1232)V& B, Ui I AW 58 /K AH H PCBs 3= 2R 5
T SR SRR TR B T g, ik g R HE AE N
T AR AT S R AR — 3, FREM 1965 42
1974 AE[A)AE 77 1 24 9 J7 i = G648 FH 1 il 4 i 28
v, 29 1 J7 AR TR A A Tl 72
I AT DX S A 5 AR Tolk AT EL 7 il AE N Y T
Mb Az 3 B AT g K R 7K A T PCBs 32 2R TR
P 3 fi7s 6 H KUK AR PCBs R4 ks H 4
B4 Aroclor 1221 F1 Aroclor 1016, Aroclor 1221 7F
TR RAE S IE KL, Aroclor 1248 TEITA SRAE &S
IR, A Aroclor ¥4 R RI AR BEAG Y B TR
K rh PCBs £ i %< 8% ¥ 1) A Aroclor 1016 Fl1 Aro-
clor 1260, % Aroclor 1232 7ETA RAE it AK Y,
4% 6 Tt Aroclor A K . YUY PCBs £ H A A
EEIRE N Aroclor 1016 F11 Aroclor 1260, H:H Aro-
clor 1232 ,Aroclor 1242 F1 Aroclor 1254 KA .
2.3 JKIEHL PCBs 5 YK

T S8 K U K A R PCBs B ¥ B2 7E ND ~
1.04 ng-L"Z[], FX{E K 0.54 ng- L', SHEHNSH
Al e AR K U5 b P B S R e IR T K
R 7K AH 1 PCBs A B2 7K - i 25 TR VT.(0.19 ng -
LM XBAE0.14 ng- L)' MR 11E5(0.43 ng-

LYYRIEMESE 19K (0.37 ng- LY RS K T B e S
ME5(1.53 ng - L™, i K F [ V1. 17 (203.9 ~ 2473
ng - LYY 2 (31.58 ~344.9 ng- L™ 0] LUFH
HRRE AR 5 HE A A 5 DX, KT8 T 4K R K AH
PCBs 75 /K464, AN, AHF 5% PCBs ¥ & 24
it 3 ] b 3R K PR B T o b 1 (GB3838—2002)
PCBs FY BRI {E (200 ng+ L), Ui B A 5% 7K 5 H K
HHH PCBs 15 4K 424K

BAIE MR PCBs YR BETE 0.96~2.72 ng- g
Z 8], EE R 1.62 ng- g, WREE KPR F AT
B AT B (6.78~17.95 ng-g )" KITI1(2.5~51.5 ng-
g & Chesapeake 74" FIKKIM Guadiana ™
WA A 5 K 5 2 V7 UKL PCBs 15 e /KPR
THA BT X B, TR T PCBs B BETE 0.47 ~
129 ng-g" Z ], “FH4{E N 095 ng-g™ . KT KW
FKARGIAW)(1.35~13.8 ng-g )" Fl Mersey 71 [1(36
~1 409 ng-g")*'PCBs % , 5 Hugli {1 17(0.31 ~
233 ng-g')PCBs W FEAH 4™ HATE MR KA &
Gt X T OB ) s TR PCBs I T4 b
AR EAMEZ DT T B T 5 2 TAE (B R 5
— 75 YA PR BRI, ASBIFSE R AT & R AR
TKAE BB IR AL 2 it AU PPAN AR X A it 4k
Jih PCBs #EATIETE 1Y K A 58 B HEA T PRAN Y 36
1 7R K IR b A5 SR R TR0k ) PCBs YR
i+ LEL {H, R#E, JiRYHh PCBs W JE WK T
LEL {8, Ut B AT 5% 45 SR A a2 07 UKL ) A TR
H1 PCBs X 7K AR Hh K ZBURH sh ) Toeg e

x1 BZERINTIEYH PCBs 3K E 5 NEL LEL #1 SEL X bk [

Table 1 Comparison of PCBs concentration in suspended particulate matter and sediments
with NEL, LEL and SEL"™
15y A5 ng-g™")
NEL/(ng-g')  LEL/Ang-g"')  SEL/ng-g™) <LEL(%) >SEL(%)
Pollutants This study/(ng-g™)
Aroclor 1016 7 53 000 ND~1.20 100 0
o Aroclor 1248 30 150 000 ND~0.62 100 0
IR )
Aroclor 1254 60 34 000 ND~1.26 100 0
Suspended particulate matter
Aroclor 1260 5 24 000 ND~1.40 100 0
¥ PCBs 10 70 530 000 0.96~2.72 100 0
Aroclor 1016 7 53 000 ND~0.40 100 0
‘ Aroclor 1248 30 150 000 ND~0.47 100 0
LY
' Aroclor 1254 60 34 000 ND 100 0
Sediments

Aroclor 1260 5 24 000 ND~0.66 100 0
S PCBs 10 70 530 000 047~129 100 0

. NEL—XF A AE Wy I s i, LEL—XH R 2 WA T 752 i, SEL—XJ I s ™ FE 52,

Note: NEL, non-toxic effects on benthos; LEL, having a potential impact on benthos; SEL, seriously affecting benthic animals.
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g Lk . (1)3 A & REES AL PCBs, 1 6
H REHCRFE S A PCBs K i, /KA PCBs ffi
HHREAE ND~1.04 ng-L" 28], 344 0.57 ng- L™,
B EUR ) ADURRY) b PCBs 1Y R W FETE 0.47 ~
2.72 ng-g’ Z[A], KA IF BUR ) PCBs R
e AR Y, RAES, MY, RAE S PCBs ik &
54 (A8

Q)AWF5E PCBs 2 80 H ¢ B B (TR A R U 4
fiE . B R RE SR 1 B9 PCBs LA Aroclor 1016 11
Aroclor 1260 >4 &, iX 7] G 5 3% [E = 22 A= 7= Fifdi
i) PCBs A 5%,

(3)/K U5 Hh PCBs S AT YL K4, /K AH
PCBs ¥ J 7K V-2 41K T F8 1) Hb 22 7K R 5% 5t s o4 1)
BRTIAEL, I 77 UK 4 A UUR 9 b PCBs 119k i 7K
X K 2 BT s ) TR R

BIRAEE B . 2 4K(1964—), F WA HACF £ Haz At
RF AW T RN E L A Sibde B R F R 200 44,
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