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Abstract
biphenyls (PCBs) in aquatic environments and aquatic organisms. [ Method ] The content of 10 hydroxylated polychlorinated biphenyls ( OH-

[ Objective | The research aimed to initially explore the transformation, migration and transmitting characteristics of polychlorinated

PCBs) in aquatic environments and aquatic organisms such as water bodies, sediments, fish, shrimps and crabs in the contaminated area of
typical PCBs ( main electronic waste dismantling area in Luqiao District and surrounding areas of Taizhou City, Zhejiang Province) were deter-
mined.[ Result] Low chlorinated OH-PCBs may be easily distributed and transferred between aquatic environmental and fishery products. Hyper
chlorinated OH-PCBs may be tended to be metabolized and bio-accumulated in aquatic organisms, and then they distribute and transmit
through the food chain in the aquatic environment. [ Conclusion ]It is beneficial to pre-warn the problem of aquatic organisms safety originated
from OH-PCBs and to provide basic data for risk assessment. And it is of great significance for the exploration of the final existing form of PCBs

and to reveal the real polluted level of PCBs in aquatic environment and organisms.
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1.1 {¢88 Thermo TSQ Quantum GC ( 2 [E] Thermo /A #]) ;
XYC-BDM-24 4= F g & 45 WA e 46 4 (b A A3 A R
ONT]) 5 R R ES L AL H A Hitach 24 7)) ; LG100B BEAL 1
MR (9 S AR BT ) 5 JAT2002 KA (TS R ) 5
BSS10E-MT 7 i UL 32 B A e 5 A W) s Milli-Q 4l
JKFRGE (Millipore,Q—Gard 1) ; £ i g3k & & ( Tallboys , 58
) 5 EPEIEAN( AR 11 om, HUINERRRAOL A FRAT) .

1.2 frEMSiKF  4-OH-PCB9,3-OH-PCB30,2-OH-
PCB65 4-OH-PCB50 ,3-OH-PCB101 ,4-OH-PCB101 .4-OH
-PCB112 3-OH-PCB138 .4-OH-PCB106 .3-OH-PCB180( &
& Accustandard 23] ) 5 f7 A 37 0 ( = B LR ke L) =52
Pl — = H B GUrE be ( BSTFA-TMCS (R FR 1L 99:1) 5 IE T b
({ai5%4% , [ Supelco A H]) ; LR LR (B35S, K E Tedia
NE]) s ERIR (LR A, W 25 46 A1) ; ik A (500 mg/6 ml,
CNW 7] ) 3 HoA iRy [ 7 o b4l

L3 R ARAYEC S

1.3.1  FRufEff s WA B o Kf 10 A OH - PCBs #y i
(100 pg/mL) HIIEC He3 BC i 4.00 e/ mL i bRAERE 2
W, B4 CIRAT

1.3.2 BAEWMETAERME . % 10 F OH-PCBs 1)
4.00 g/ mLAHRAEGE 5 1 T IE O %t 43 31 e i B 2,510
20.,50,100 ng/mL [ 10 F OH-PCBs [R5 AnifE TR, 2%
$,4 CHRAE,
1.3.3 6 mol/L EFhMREL . WORERFR 5Bl /K AR 1:1
Be il , K e ER AR 2 ) AR Atk b, I B R R TR
E¥5].
1.3.4 2 mol/L $RARHCHI . Bk ER IR 5 AR Al KRR L 1:5
Fc il , K5 e ER AR 2 8] AR 4tk b, I PSR R TR
H¥5,
14 HRPRE.GIE54E
141 FESRSRAE TG JICUREE S HLF WivLas & N T
R DX % 130 1 DX 18 7 S ) R B T X L 22 B GB 17378.3 I
HJ/T 166—2004 FHCZRRAE il s FORAE o KIS U B B it
b F AR TR s 2 0 TR AT, P U4 BUR AR, i LR
0.25 mm(20 H ) J& Je i FHR AT, P IO 4310 BURE A 5 1) 4
Pt LA 0.15 mm (100 H) i, I FWF5E, AF B IR 51 )5 iR
wn, B TR S RO

IKAEA R i (B A YRRk A R | T T R T
R4S ) B0 WA 45 P T AT DRI T LT IX L, A 45 7k
SE TRV BT S AN X B, W 7Kk A 2 et b P R 4l K T e T
HeE BT LRSI R A B B4, 46 -22 C R I
AR, BUREE B BANER 1 R,
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Table 1 Summary of sample information

5 HURE i, B H/E

No. Sampling location Sample Note

1 WA G T T SRAG URBK(1) B (1) g IR (1) SRWE JTHRCD) R

2 WA & N T B E filifa (2) Jeik(2) Hfa(3) P (1) EFA(2) i R

R 2) BEWE(3) e (4)

3 WTTAG RIS T ] 71 (5) i ECRAH

4 WA 5 T 7R X el (X fii11.(6) RS

5 WA G MR il (7) R

6 WA AT R THR(2) R

7 WA G T RERR X filife(8) e RS A

8 WIVTAG TR T35 % A JKEE(T) 121.379 708°E 28.506 202°N
9 W LA RIS T T KIS KEE(2) 121.379 232°E 28.506 464°N
10 WTLAR WA T T /K I8 IKFE(3) 121.379 407°E .28.506 369°N
1 WETT A M T AR IX K I8k JKRE(4) 121.418 517°E 28.524 939°N
12 WL 5 T AT X 7 70 IKEE(S) 121.389 580°F ,28.580 002°N
13 WA & M T B X AR BT IKEE(6) 121.393 963°E ,28.550 412°N
14 WLAE & N7 B R X R vl IKFE(T) 121.393 972°E ,28.550 431°N
15 W LAR TR UE T T /K Is JEVR(1) 121.379 708°E .28.506 222°N
16 WA & M TT R X K3 JEVE(2) 121.418 526°F 28.524 923°N
17 LA & T S XK T3] RV (3) 121.389 594°E 28.579 986°N
18 WA 5 P T R X AR B JEIR(4) 121.393 995°F 28.550 471°N

TE REAREAE S B 1~ 8 S350k AN [ SRAE s SR AR AR At )

Note:1~8 in the brackets of the sample column are the numbers of the same sample collected at different sampling points

142 JRUBHTANIIT . 45 IR E A SR g A K
FRIEBH I P 10 Fh R 2 EUINCR 1Y AT, BRI AR
B 0.50 g(K§H 2 0.01) JIEJRAE S T 50 mL HZE SR B 04
oA 6 mol/L (% HCL 3 pH & 3.0 Z247, iMA 10 mL IEC
e, YR4E 30 s, #87 10 min, 2.0 10 min( 10 000 r/min) , ¥ |

JEA PRS2 5 — A HAERDR B DA b R R AE—IK,
BHAE A RERAEF 10 mL 1E O BeiE 1k B4R BUR 5L R &
WEALE MR [, 1 3 mL IE ek e .04, —JF BAE,
5 mLIECEY LR PR (982, V/V) PLERRERLHE 7.5 mL
BTk ZRRAER(1:1,V/V) Yl WA e bt i 10 mL HL3€
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B EE T A AW TR T MR TAY 10 mL B2
PO B LA P 100 WL BSTFA/TMCS #4238 71,60 C fif
A= 40 min, BEBEAAT AR SE UG AE AN U0 TR H 1 mL
TE ORI i 2, R LA

143 JKLEAWIRESRTAL T 5 o Hi MR sk B A S
Tl BRI BT T K it v 22 SRR AT e S i Ty
25, JEmE AR BAR QTR  FRH(1.00£0.05) g A4 T 30 mL
SHRFE LT, ] 2 mol/L HCL 38 % pH~3.0, /M A 10 mL 1E
Chi-CIROBR(1:1,V/V) 37 B e 048 55 5 Tl 414
WSS (60 Hz,30 ) , ffiAf 2 #3505 , B 4 B
10 min, 10 000 t/min B5.0> 10 min, |24 WA 2 X800
o EE R, AIFA VU, KR BOR R A R 2 T
6 mL IECUBE5) 3 RGO, YRR A HLZE B
] B 3 mlL ¥k H,S0, , HEIRIRS) 5 min, Z.0 , B H
ECHEE S —A 10 mL HIEPRE LA iR A 10 mL
IEC BT FE C b2 R AL AERCH: -, 3 mL
IEC B LB O, — I 1A, 7.5 mL IEC k- LR OB
(11, V/V) Y, e BRI iR AT RE e AR AT
AP R

1.4.4  JKEERTAL B )5 ¥, AKREEURE S A 10 mL HCI
(2 mol/L) , [l B, it OH-PCBs fERRM: S5 T R £77E o
IREERYRTAL BN T R AR i U A g o B B A, i
IEMRUSCEEAE 2 000 mL FyBERR T, SR J5 £ 400 mL ¥ KA
F] 500 mL 7 =k, A 20 mL GE 2V %€, 780 FE 5% 2 min
IR Bl O, B3 20 min, FEA MU IR RS, %6
O IR RE T 1000 mL BERRH FRKEAA AU T-38.0
S, mE IR, A IEA VU RGO KRS O I
CUEiE% 78 % 1, 6 mL IEC %edr 3 RIE i, IR TR IR

T 10 mL BB B.0 A8 b B VR RIS =S AR Ak A |
(5 mLEERAE A 10 mL IECReiEfk) , F 3 mL 1E O B Pk Bk
BB, I ERL, A 7S mL IEE k-2 A HE (101,
V/V) P, AR LEE 25 10 mlL ELZEBYIE 8 0045 h | F SR
FIa AT REALATE ™ R B AL

1.5 GC/MS & DB-17MS E 4145 (30 mx0.25 mmx
0.25 pum) 5 HERE FIREE 280 C 3 #EREARRR 1wl A 7 R
A3 B 1.4 mL/min; FHEFRF 150 CLREE 1 min, DX
10 °C/min F} % 240 °C, L 5 °C/min F+ % 290 CA44F 5 min,
SBATHEE] 25 ming EI 85 -J5EEE 250 °C;EI HLE 70 eV 1
DS e SR S 2 (SRM) s A4 2k il B 250 °C 5 9511
3R 3 min,

1.6 #REMZ ZWHCR bR R TR e Ze. 2
W 1.37 FEAI 9 25 T BE VR A Ao TAEW | L, ZERU R IR
T A A SE RS B RLAMT, T LAV B S R Ak AR L 10
T 3k 22 S DA A 0 e i RO IO (B A DA A , 2 il o
HIES S

L7 JREIES W ORUERE L MR TR, 7R A I 43 By
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Table 2 The detection results of samples ng/g
FES 4-OH-  3-OH- 2-OH-  4-OH-  3-OH-  4-OH- 4-OH- 3-OH-  4-OH- 3-0H-
Sample PCB9 PCB30 PCB65 PCB50  PCBIOI  PCBI101  PCB112  PCB138  PCB106 PCB180
M A7 Snakehead ND 4.42 2.87 ND ND ND ND ND ND ND
IR Loach(1) 2.57 3.51 6.84 12.22 ND ND ND ND 19.98 4.81
##i40 Crucian(1) ND ND 0.95 ND ND ND ND 2.43 ND ND
1 Mud eel ND 3.08 1.77 5.93 ND ND ND ND ND ND
JA[## River crab ND 1.75 2.56 1.66 ND ND ND 0.83 ND ND
20T Snail (1) ND 1.52 ND ND ND ND ND ND ND ND
JA[ ¥R River prawn(1) 2.13 1.29 1.83 ND ND ND ND ND ND 3.24
#146; Crucian(2) 1.56 2.82 1.43 0.83 ND ND ND ND ND 2.86
IR Loach(2) ND 2.23 1.91 ND ND ND ND 10.61 ND 2.23
##47 Crucian(3) 0.93 3.56 24.94 ND ND ND ND ND ND ND
(1) ND 1.89 2.05 ND ND ND ND ND ND 2.08
20T Snail (2) 2.16 1.55 1.78 0.64 4.52 3.55 2.61 0.54 ND ND
20T Snail (3) 1.52 2.24 3.04 ND 5.41 ND ND ND ND ND
#1461 Crucian(4) 0.97 428 1.97 ND ND ND ND ND ND ND
HHifh Pelicobagrus ful- 5 o9 1.11 1.39 4.76 ND ND ND ND ND ND
vidraco(2)
#1401 Crucian(5) ND 6.02 2.12 7.21 ND ND ND ND ND 13.01
##48 Crucian(6) ND 8.05 1.51 2.46 ND ND ND ND ND 2.57
#48 Crucian(7) 2.41 4.45 1.46 ND ND ND ND ND ND 2.41
AR (2) 1.45 8.97 1.01 1.47 ND ND ND ND ND 2.24
##i401 Crucian(8) ND 1.81 1.06 ND ND ND ND ND ND 2.82
JKKE Water sample( 1) ND ND ND ND ND ND ND ND ND ND
JKKE Water sample(2) ND ND ND ND ND ND ND ND ND ND
JKEE Water sample(3) ND ND ND ND ND ND ND ND ND ND

e
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FES 4-OH-  3-OH-  2-OH-  4-OH-  3-OH- 4-OH-  4-OH-  3-OH-  4-OH- 3-OH-
Sample PCB9 PCB30 PCB65 PCB50  PCBIOI  PCBI10I  PCB112  PCBI38  PCB106 PCB180
JKEE Water sample(4) ND ND ND 1.66 ND ND ND ND ND ND
JKEE Water sample(5) ND 2.46 ND ND ND ND ND ND ND ND
JKKE Water sample(6) ND ND ND ND ND ND ND ND ND ND
JK#E Water sample(7) ND ND ND ND ND ND ND ND ND ND
JEEJE Sediment( 1) ND 1.33 1.14 1.59 ND ND ND ND ND 2.45
JE U8 Sediment(2) ND ND 10.15 ND 7.27 ND ND ND ND 2.71
JEEJ2 Sediment(3) ND 5.26 5.39 ND ND ND ND ND ND ND
JEUE Sediment(4) ND 14.4 ND ND ND ND ND ND ND 2.08
1 :ND R KA H
Note : ND means not detected
70 1007
W & Fish W7 River crab
60 g B8 FTYF River prawn
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Fig.1 Comparison of 10 OH-PCBs in fish, river crab, river

prawn, snail and loach
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OH-PCB50 F1 3-OH-PCB180 44 HH 45 Ze R0 Hh AT AR R 45
2 4-OH-PCB9 .3-OH-PCB101 .4-OH-PCB101 1 3-OH-
PCB138 5 A5 A 1 K Pk 2 ,4-OH-PCBI101 1 4-OH-
PCBI12 {XAEA BIFE S A, IF HLAG K35 4 ng/g LT,
TEAa S ] A% AT MR A SR K 3~ OH-PCBI101,4-OH -
PCB101 4-OH-PCB112 il 4-OH-PCB106,4-OH-PCB106 {¥
TEVREK A K H , 3-OH-PCB101 .4-OH-PCB101 1 4-0OH-
PCB112 7ESRWF A4 11

IRBRRES PRI 7 KBRS, A 2 AN EER R
7 OH-PCBs, 1 HAG HAHIRIY 2 FhlE R4, 40514 3-OH-
PCB30 1 4-OH-PCB50, 4 4 JiE Je kL i #, 3-OH-PCB30 1Y
K K e i, k43 11k 2-OH-PCB65 Fil 3-OH-PCBI180,
{H 4-OH-PCB50 1 3-OH-PCB101 HAG /b EAGH

10 Ffr OH-PCBs 7EJJT A F i (0 5 75 & FE R UL IR 2,
FimE T 40 ng/g 11 4 B[R R KKl 3 A AR 3-0H-
PCB30,4 404k 2-OH-PCB65 1 4-OH-PCB50,7 S 4k 3-
OH-PCB180;2 &fki¥ 4-OH-PCB9,5 &{k %) 3-OH-PCB101
F14-OH-PCBI106, L1 X 6 54k 3-OH-PCB138 1 i kil
R B AT 5 ALY 4-0H-PCBI101 i1 4-OH-
PCBL12 £ A i A Hh AT AR A
2.2 OH-PCBs {5 fFnfEi#4FE L& L OH-PCBs 1] {g
Gy PRI UK A AR 2 [R5 A MG i, K Hh 2 SR 3k

1o %A% Compound name
2 10 f OH-PCBs R ERERTHESE
Fig.2 Total content of 10 OH-PCBs in all samples

B ,3 &HEUAY 3-OH-PCB30 L) J% 4 E B 2-OH-PCB65
F 4-OH-PCB50, = 3F ALK = S Hp AL, i EL AR IS Jé A
IR AN [ RR BE HRG H , TT BB TR T B L & AR BRORE DX 35,
P IRAT RARRE, & N T R MR i B PR T5 4o X, I st |
Pe TR A E W H AL R ERSE 1Y [ R 554, PCBs 7
XUEE IH B A 26 W, JeHOE LA e 2 R0 55,
T [E EFRAE P PCBs 3 9 000 t =S AR L ) B 45 4
PR, X L I A T A TR i PCBs 43t K2 & AR
444k IR1 &%, PCB18 . PCB28 . PCB30 . PCB31 PCB33 PCB50
H1 PCB65 25121

L& AL PCBs J2—Fl 8 R AL &9, tE R AP M B3
15, UM PCBs 5 KA 5E A fh 3L (-OH) BAARAEY O, 7]
B S BOE B 1Y OH-PCBs, % FL 3R 55 1% BF A0 2 157 1 P
FEL , T RESVIRUE T K x4 PCBs i
T Z MR R BERGERS BK ARG, R 50 A YR
W, AR A S AR TR AN R, Q04T AR R SR R A
FH RUR SR AN A T 10 0 S S0 T T A s w48
W4 OH-PCBs {13 PCBs AP AWM 0 72 b k35
HFEEMEND LT RN, 5 TR w A HE
Tt Zy Bk A v, JE AR OH-47 2 N5+ 1) OH-PCBs
PP pH FRZ 2774285, OH-PCBs 1% B B4 F 1 i Uk
XA L R R, FRATRAE B, B K AR AR R
PesiE T HAEFREE AT R A EE T KR AR PR A
TARERUE, DL R 5k B Ae K AWk, S8R &k
OH-PCBs 7E/K AR5 MUK A A ) 2Z (R 43 A 4 R T3z A& i
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&k OH-PCBs ] Befii [a] T-7E/K AL AE W AR A AR
YRR I B YR K A B A A, — T S
A SRR CL A AL R s, A A
PCBs QIR #2207 3 BB, 56 1 Br Bl AT s e Ve, A2 0
i B g € 3R P450 R4 AL AL TR Y, B AR ORI
WRA—A OH-, 53 ST (L — 1 D5 R A A, SR G &
ST INTEHE, T RR AL, 4 2 VB S N IRTE 7455
AT H B AL BRI SN DL RS A e I A R AR
B BA KRS AW, 5 3 B BRI AR S el TR A
gip™

PCBs 55 1 Br B E 55 OH-PCBs 1 EZRIF,
JUETE L) OH-PCBs ] L2 Iy it — A0 (03526 2 Fuss
3 BB (H— SIS [] 2R P00 ) F 76 HE B AR A1 2 fi i
Sl RIS E s B AL A ERE M Y wiE A
SERE A A R 2L AR B A AR R N B R A,
Fim T B AE K A IR B4 A AL 1 . RS, 5 AL
i OH-PCBs 5 3-OH-PCB101 . 4-OH-PCB101 .4-0OH-
PCB112 3-OH-PCB138 #1 3-OH-PCB180, i £t [7] 2 ¥ 1
B A iR Bk R AR B — 2 &5, ATREIE T
OH-PCBs IMEAT AR KA B b B F IR AZ O A B
AR AN | R B S =y AR I S W (R s R
I 9y e il 5 e T AR AL Y T R 3 S Ak 45 W 4
LEARRAE GENEME AW ACHEPR DL S B BE N A5 A K 3 4
[SE¥EP N
2.3 OH-PCBs Xf/K4EREFKF=MEEF-EHFEE OH-
PCBs E.255| & T VL3R5, P4 o HiAT LATE AR PCBs
AR K T = A — R B AR PRSI0, 045 2 A i
S kS B DNA SRR R A2 R, e R
T 5 Wh 2R G, T fiE L H R iR PCBs 7 1 55 00
PCBs M 20 tH22 20 4EAR KRB A 2 RS, B 70 4EFCAHZE
TELBRVERZE A, 3 50 4E AU EHE], i T8 R E AR Y
DL I A B AN A5 R R, PCBs B PR TH 15 £ a5t 3 3 R L okt
MR SR AR R R B A AE S, B R K AR R TR LA R K
EEaEL7/LI L

HT, R E TR PCBs {578 M AT R F R, &= 5
PCBs ¥ & — e B AR TR, v RE S B e MM it
TR S SO 7 15 e R S R SR A S uk Tk K
Rk 2545 PCBs W3 Rk |32 f8 I 7T g
JEX SR E PCBs [ FREE Fp R TR 4K U5, 5 4 PCBs
4350 ZFPEN  —BeEi A7 PCBs T REISTE AN IBTHEZE 720
FEFREE oA, BRI b AR5 Kok VSR L R AL 1k
7 e FR AR T B TG 75 6] 77 A PCBs , £ S0 R4 A 7
HR R B e fh 2k I R R, T ek PCBs 15 Y4 DA T A ik )
FRIE R 53 41 PCBs Y fife 56 B X B 2 A s ER SR
R BB AL B PVC 4544 A 72 Bl = et e 24 R
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