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The Distribution Characteristics and Toxicity Assessment of Polychlorinated
Biphenyl at Surface Water of Southwest Suburb of Shanghai

GE Yuan=in' YU Wen=i' PAN Jian-min> ZHU Li-hong® MA Hui'
(1. No. 1 Environmental Monitor Center of Minhang District Shanghai 201100 China; 2. Shanghia University of
Engineering Science Shanghai 201620 China; 3. Shanghai Pharmaceutical School Shanghai 200135 China)

Abstract. The concentration levels of PCBs in thirteen surface water samples of seven main rivers collected
at southwest suburb of Shanghai were analyzed by GC/MS. The spatial distribution pollution level composition
characteristics and toxic equivalency of PCBs were discussed. The results showed that fourteen PCBs congeners
were detected in surface-water among which the penta-chloinated biphenyls are abundant in all samples. Values
of PCBs were in a range of ( 143.4 ~201.8) ng/L with an average value of 159. Ing/L. The content of PCBs in
water of Shanghai southwest suburb was on the average pollution level. TEQs of PCBs for human being and fish
were 1.781 pg/ g and <0.084 pg/g respectively and the maximum values were contributed by PCB 126. The
potential hazards should not be ignored for their accumulative effect in the environment.
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Fig.1 Sampling sites on the rivers
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1 PCBs ng/1
Table 1  Concentration of PCBs in surface water of southwest suburb in Shanghai ng/L
PCB
PCB 77 8.6 8.6 8.7 8.6 8.6 8.6 8.7 8.6 8.6 8.7 8.6 8.6 8.6
PCB 81 — — — 9.4 — 9.4 — — 9.4 — 9.4 — —
PCB 105 8.1 12.3 17.0 18.2 8.1 8.5 8.7 8.8 8.6 8.3 8.1 8.3 8.4
PCB114 8.8  12.2  16.2  17.2 8.8 9.1 9.2 9.3 9.1 8.9 8.8 8.9 9.0
PCB 118 8.9 12.7 16.9 18.0 8.9 9.3 9.4 9.5 9.3 9.1 8.9 9.1 9.1
PCB 123 9.4 13.3 17.5 18.6 9.4 9.4 9.4 9.5 9.5 9.4 9.4 9.4 9.4
PCB 126 11.8 17.6 17.6 18.2 13.6 20.4 16.4 17.2 17.9 15.0 16.8 14.6 13.1
PCB 156 11.6 11.6 11.6 11.6 11.5 11.5 11.5 11.6 11.6 11.5 11.5 11.6 11.5
PCB 157 12.3 12.3 13.3 13.9 12.3 13.6 12.3 12.7 13.3 12.3 13.5 12.3 12.5
PCB 167 12.5 12.5 13.4 14.0 12.5 12.6 12.5 12.5 12.7 12.5 13.6 12.5 12.5
PCB 169 13.5 14.5 15.6 15.9 13.5 13.6 13.7 13.7 13.7 13.5 13.5 13.6 13.6
PCB170 12,5 12,6 125 125 12,5 125 12,5 12,5 12,5 12,5 12,5 12,5 12.5
PCB 180 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4 11.4
PCB 189  13.9 13.9 13.9 14.2 13.9 13.9 13.9 13.9 13.9 13.9 13.9 13.9 13.9
Y PCBs 143.4 165.5 185.6 201.8 145.2 164.0 149.7 151.3 161.5 147.3 159.9 146.9 145.7
PCBs 92.8% ( PCB 77.PCB 81)
PCBs PCBs 4.3% ~6.0%
o PCB PCB 126
N PCBs 8.3% ~11.3% .
PCBs PCB 81 PCBs
S N 5.9% 1.7% -
N N PCBs
N o PCBs 80% ’
N PCBs .
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o PCBs
PCBs 119.5 ng/L ~177.8 ng/L 135. 1 ng/L
PCBs 83.3% ~88.1% 84.9% .
PCBs 2.3 PCBs
N N PCBs
N 3 .
PCBs o PCBs <5 ng/L
2.2 PCBs PCBs 50 ng/L ~
14 PCBs ( PCB 105, 500 ng/L PCBs
PCB 114.PCB 118.PCB 123.PCB 126) >500 ng/L. PCBs
PCBs 32.5% ~45.9% 36.7% 143. 4 ng/L ~ 201. 9 ng/L
( PCB 156.PCB 157.PCB 167.PCB 159.1 ng/L o
169) PCBs 27. 4% ~ 34. 8% PCBs
32.2% (PCB 170.PCB 180.PCB 189) IITL
18.9% ~26.4% 23.8% 3 PCBs (500 ng/L) .
PCBs 88. 7% ~ 94. 8% (631 ng/L) . (985 ng/L)
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(355 ng/L) :TEQ—— ;
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(1.51 ng/L) . PCB,— i PCB pg/go
(50 ng/L) (13 ng/L) o TEFs 1988 N .
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TEFs) PCBs . TEFs e,
TEF ( WHO) 1998 TEFs 'V
( Toxic Equivalency TEQ) o PCBs 2,
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2
Table 2 TEQs of PCBs in surface water of southwest suburb in Shanghai
w( TEQ) 1.341 1.928 1.946 2.013 1.515 2.201 1.797 1.876  1.946 1.661 1.834  1.622 1.467
l(pg=g™")
PCB 126 88.3 91.2 90.5 90.6 89.6 92.8 91.2 91.5 91.8 90.6 91.4 90.3 89.3
1%
w(TEQ)  <0.061 <0.090 <0.090 <0.098 <0.070 <0.109 <0.084 <0.088 <0.096 <0.077 <0.090 <0.075 <0.067
/(pg=g™")
PCB 126 >96.8 >97.7 >97.5 >92.9 >97.2 >93.8 >97.6 >97.7 >93.0 >97.4 >92.6 >97.4 >97.1
1%
2 13 PCBs 94.8% PCB PCB 126
TEQs  1.341 pg/g ~2.201 pg/g 1.781 pg/g. PCBs 8.3% ~11.3% ., 12 DL -
TEQs < 0. 109 pg/g PCBs 119.5 ng/L ~177. 8 ng/L
<0.084 pg/g- TEQs 135.1 ng/L PCBs 83.3% ~88.1%
; TEQs 84.9% .
. PCB 126  TEQs (3) PCBs
TEQ TEQs  88.3% ~92.8% 1.781 pg/g <0.084
90.7% . TEQ pgl/go PCBs
TEQs >92.6% >97.7% . PCB 126
>96.1%
90.7% >96.1% .
3
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