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Canbridge Ioopes L aboratories Folsm, CA, USA) ( ) 1mL /min,
(Andover, MA, URA), L,
( Surrogates) 250 230
( Injection standard olutions) 70 2min, 25 /min 150 ,3 /min
, (Fisher, Fair 200 ,8 /min 280 5min
Lavn, NJ, USA)
1g , 12 ®cC 1.3 / (QA/QC)
, 200 mL
(11, viv) 24h, 9 , PCB
, , 63% —115%; (LODs)  0.04—0. 28 ng/
5¢ (3%,w/ mL; 3
w) 49 10g (44%,wiw) 2g
200 mL (5 95, v/ 2
V) , 2mL , 2.1 PCBs
200L, “cC ,
GCMS (Agilent 6890N-5975B, EI/SM)
PCBs , DB-5ms (30m x 0.25 PCBs 12 PCBs
mm .D. x 0.1U m film thickness, J&W Scientific, 1303.53 3845.00 5645.34 ng/g ( 1)

1 PCBs

(ng/g ) TEQs(ngWHO-TEQ/g )

Tab.1 POB s average concentration (ng/g lipid weight) and average TEQs (ngWHO-TEQ /g lipid weight) in aquatic organisns

fran the ewaste disnantling area

Type of sample W inkle Crucian cap Loach
PCBs Mean WHO-TEQ M ean WHO-TEQ M ean WHO-TEQ
PCB Mono-ortho PCB ( TEF)
123(0. 0001) 83.95 0. 0084 242.13 0. 0242 186. 82 0.0187
118(0. 0001) 752.59 0.0753 3448. 95 0. 3449 2296. 99 0. 2297
114 (0. 0005) 37.02 0.0185 101. 42 0. 0507 74.91 0.0375
105 (0. 0001) 282.71 0.0283 1418. 26 0.1418 954. 47 0. 0954
167 (0. 00001) 32.50 0. 0003 132. 83 0. 0013 56. 40 0. 0006
156 (0. 0005) 55.04 0. 0275 183.53 0. 0918 156. 52 0.0783
157 (0. 0005) 12.00 0. 0060 40. 52 0. 0203 25.52 0.0128
189(0. 0001) N.D. N.D. 5.02 0. 0005 3.71 0. 0004
Non-ortho PCB
77 (0.0001) 37.40 0. 0037 40. 57 0. 0041 59. 76 0. 0060
81(0.0001) 10.33 0. 0010 32.11 0. 0032 29.90 0. 0030
126(0.1) N.D. N.D. N.D. N.D. N.D. N.D.
169(0. 01) N.D. N.D. N.D. N.D. N.D. N.D.
PCB s Total mono-ortho PCB's 1255. 80 0. 1643 5572. 67 0. 6755 3755. 33 0. 4732
PCB s Total non-ortho PCB s 47.73 0. 0048 72.68 0.0073 89. 67 0. 0090
PCB s Total PCB s 1303. 53 0. 1691 5645. 34 0. 6828 3845. 00 0. 4822
n 7 8 6
L ipid content (%) 4 16 7
W ater content (%) 80 73 75
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R3 Log Kow BMF
3 2 “ B PCB Cjy/Cls
e 123 6.74 2.88
§ 30 118 6.74 4.58
L 114 6.65 2.74
I“ 105 6. 65 5.02
. 167 7.27 4.09
22238553858 ¢ 156 18 333
i3 2222 %322z 2 157 7.18 3.38
& © v oL Lo B v = oo PCB sMono-ortho PCB's 4.44
PCBR#J{k Congeners of PCBs 77 6.36 1.08
81 6. 36 3.11
1 PCBs TEQs PCB sNon-ortho PCB s 1.52
PCB s Total PCB s 4.33
Fig 1 Digtribution characteristics of concentration and TEQs of PCB : Cly- PB's ; Cls PB's

congeners in aquatic organisns from the ewaste disnantling area

Note Cjy. Concentration of PCBs in Crucian cap; Cls Concentr-

tion of PCBs inW inkle
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3 PCB 118 105 PCB s
3.1 PCBs Bhavsar, etal.'™ ;
, (Ontario L ake) PCB 118 105 PCBs
12 PCBs 1.3—5.6 , 80%
mg/kg, PCB s PCBs
PCB's ( 3) izl Wan, etal."™ Naib, et
PBs  al.'™ PCB 77
PCB's Bhavsar, etal. '™
PCBs PCBs
el 3.2 PCBs
PCBs Monsanto WHO TEF PCBs
A roclor ol , , TEQs PCBs
Aroclor 1016 1254 1260 1262 TEQs (88/2006/
PCB's ( 3) PcBs EC)™ ,PCBs TEQs ,
TEQs 1.35 8.44
PCBs , 29.18 pg TEQ/g PCBs
PCBs (201 TEQs(14. 19—48.59 pg TEQ /g )
Aroclor 1254 PBs TEQs(10.81 17.18 pg TEQ/g )
( 3 , 2006 TEQs
PCBs (8 pg TEQ/g , PCDD/Fs + PCBs )
Aroclor 1254 1A , TEQs(4.37—17.78)
3 PCBs (ng/g )
Tab.3 Camparison of PCB s concentration (ng/g lipid weight) in aguatic organisn fram different studies
PCB
Region Mean Range PCB congeners in‘cluded Reference
in the calculations
Invertebrate
W inkle E-waste disnantling area 1303. 53 1127. 09—1926. 90 12
Digporeia hoyi L ake Ontario 166. 67 12 [22]
2o0plankton L ake Superior 252 99 [23]
200plankton L akeM ichigan 832 121 [23]
Musl Hong Kong 582. 71 180—1006 28 [24]
Calanoid copepods W hite Sea 653 49 [23]
Fish
Crucian cap Exwaste disnantling area 5631. 87 2530. 31—8841. 22 12
Loach E-waste disnantling area 3845 1972. 76—8118. 43 12
L ake trout L ake Ontario 1638. 46 12 [22]
Rainbow snelt L ake Ontario 542. 222 12 [22]
Sculpin Balti Sea 172.6 71—252 12 [20]
Various fish India 13.74 4.13—32.64 12 [25]
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CONGENER PATTERN AND TOXICITY OF POLYCHLORINATED BIPHENYL S IN
AQUATIC ORGANISM SFROM AN EL ECTRONIC AND EL ECTRICAL WASTE AREA

ZHANG XiaoL ing"®, YANG Fang-Xing', WEN Sheng’, JIN ShiWei', HUI Yang and XU Ying
(1 State Key Laboratory of Freswater Ecology and B iotechnology, Institute of Hydrobiology, Chinese Acadeny of Sciences Wuhan 430072, Ching
2 GraduateUniversity of Chinese Academy of Sciences Beijing 100049, Ching;
3 National Institute of Nutrition and Food Safety, Chinese Center for D issase Control and Prevention, Beijing 100068, P. R Ching
4. Key Laboratory for Green Chenical Process of M inistry of Education, Wuhan Institute of Technology, Wuhan 430073, China)

Abstract: Electronic and electrical waste (E-waste) is awaste type consisting of any broken or urwanted electrical or
electronic gppliance Obwolete E-waste has became a sriousproblen. M any previous studies showed that persistent organ-
ic pollutants (POPs) and heavy metals caused serious contamination in air, @il, sediment and freswater It is draving
more and more attentions because of its adverse impactson envirorment and human health According to the State Envi-
rormental Protection A dministration of China, 70% of worldvide ewaste has been sent to China Taizhou region in Zhe-
jiang Province is one of the most intensive E-waste processing sites in China Polychlorinated biphenyls (PCBs) were
widely used worldwide as coolants and insulators in electrical cgpacitors and trandomers, and asplasticizers in paint and
rubber sealant L arge quantities of PCB s have since entered the envirorment through leakage, digposal, and evgporation

PCB s stability is al® regonsible for their continued presence in the envirorment even decades Envirormental levels of
PCB s are traditionally measured as total PCB based on A roclor equivalent analysis, as opposed o congener-ecific con-
centrations, due to analytical limitations and/or cost differentials To evaluate the true risk of PCB s to human and ecosys
tem health, more complex and, in tum, ocostly Dioxin- ike PCB-9ecific analytical methods (e g , U. S EPA method
1668a) are available Dioxin-like PCBs (dI-PCBs) are a group of 12 PCB s that share a common toxic mechanisn with the
most toxic dioxin compound (i e , 2, 3, 7, 8-tetrachlorodibenzop-dioxin or 2, 3, 7, 8-TCDD) and generally are anong
the most toxic PCB congeners as they incur toxic effects at relatively lowver concentrations than those of non-dI-PCBs In
the present study, samplesof winkle, loach and crucian cap were oollected fram the ewaste area (Taizhou, Zhejing) in
2006. DI-PCB swere detemined in the samples using itope dilution Gas Chramatography /M ass Soectrametry (GC/M S)

method Our reqults shoved that the average concentrations of PCB swere 1303 53, 3845 00 and 5645 34 ng/g lipid
weight inwinkle, loach and crucian camp, repectively. Toxic equivalencies (TEQsS) were determined o be 1 35, 8 44
and 29. 18 pgWHO-TEQ /gwet weight inwinkle, loach and crucian camp, regpectively TEQs inwinkle and crucian camp
exceed the European maximum pemissible level (2006) of TEQs in fish for human food In addition, PCB 118 wasmajor
congener and oconstituted 57. 73% —61 22% and 44. 27% —50. 61% of total PCBs and TEQs, reectively Further-
more, PCB 118 was found o have linear correlations 1o the otal PCBs and TEQs The correlative coefficients (R”) were
0 9988 (P <0 0001) and O 9873 (P <0 0001). These results indicated that aguatic organisns fran the ewaste area
have been seriously contaminated by PCB swhich might come from A roclor 1254 released fran E-waste disnantling

Key words Electronic and electrical waste; Aquatic organisn; Polychlorinated Biphenyls Toxic equivalencies



