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Pollution Characteristics and Ecological Risk of PBDEs in Water and Sediment

from an Electronic Waste Dismantling Area in Taizhou

CHEN Xiang-ping'*, PENG Bao-qi', LU Su-ping', CHEN Qiang*, ZHANG Yong’”, HUANG Chang-jiang',
DONG Qiao-xiang' "

(1. Institute of Environmental Safety and Human Health of Wenzhou Medical University, Wenzhou 325035, China; 2. School of
Environment and Ecology of Xiamen University, State Key Laboratory of Marine Environmental Science, Xiamen 361102, China;
3. Zhangzhou Institute of Technology, Zhangzhou 363000, China; 4. Southern Zhejiang Water Research Institute of Wenzhou Medical
University, Wenzhou 325035, China)

Abstract: An e-waste dismantling industrial park of Taizhou was selected as the sampling center, within a radius of 16 km, and a total
of 30 sampling sites were designed in three circles as follows: C (3 km), S (5-10 km) and R (10-16 km). Pollution characteristics
and ecological risk of polybrominated diphenyl ethers (PBDEs) in water and sediments were investigated. The concentrations of PBDEs
in water ranged from 9.4 to 57.2 ng-L ™", with a mean value of 25.9 ng-L™"; and 3.7 to 38 775 ng-g~", with an average of 2 779
ng-g~' in sediments. BDE-209 was the predominant congener. The spatial distribution patterns of PBDE levels in water and sediment
were both in the following order; C > S > R. Furthermore, the concentrations of PBDEs in sediments showed significant negative
correlation against the distance from the industrial park (P <0.01). Compared with other regions around the world, the PBDEs
contamination was more serious in the area, which indicated that e-waste dismantling activity was one of the significant sources for
PBDEs pollution. Tt was estimated that a total of 30.7 t PBDEs (including 28.9 t BDE-209) was discharged into surrounding
environment as a result of dismantling industrial activities in last 40 years. A preliminary ecological risk assessment for PBDEs in water
and sediments was conducted by hazard quotient method. The results demonstrated that the Penta-BDEs in the center of e-waste
dismantling area (a radius of 1.5 km) was at particularly high risk level and could cause serious influence on the ecological safety and
human health.

Key words : polybrominated diphenyl ethers (PBDEs) ; water; sediment; ecological risk; e-waste dismantling area
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Fig. 1 Map of sampling sites in Taizhou
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Fig. 2 Distribution of PBDEs in water and distribution profile of PBDEs in water from different sampling sites
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Fra (D) IR CL S MR =B XA
PBDEs & FUE W3 1. S5, o 757 A i B
I3 km XN D PBDEs il BDE-209 # it 53
BIAF] T 1.66 t F128.5 t. H IR PBDEs 1EM IS
rrAI R E BT A T4 PBDE 2 FE By W Ar B ik
YR f. AN, PBDEs B9 75 YL 5 E i K T AR
P L. R, A543 A PBDEs # Bl ab 8k
Fe SR & B A, iUk, b [ 20 4l 70
SERBITFIR 24 40 00 fL T R AR TG s 2 2 1n)
JE BB HE ALY PBDEs Bifg /04 30.7 +, Hop
BDE-209 4 28.9 t.

B 37 %
F1 ETRRYWEHEIMNEFRIRIFFEHE D
EH PBDEs SR H
Table I ~ Mass inventory estimation of PBDEs based
on sediments in e-waste of Taizhou
BFSE X AR/ km? >, ,PBDEs/t  BDE-209/t
C 28 1. 66 28.5
S 79 0.09 0.20
R 113 0.08 0.19

2.5 PBDEs A9 PEAS
2.5.1 BEEAKFHr

5 E N AN B ML X 0 L % A X K
FPLRYh PBDEs 24 T 8¢ i 0915 LK F. H 2
XANHEATH 2 WLERES Fh PBDESs 5 % it £ 25 XU | il
HEEXTHAE S — 25 IR A BT, AT A SR I
W& i (MEC) 1E 8 2 88 3F i 7 5K, % 3R 5 v
PBDEs 4 A5 25 XU A T 1Al

P AL PBDEs 32 B2 45 1R 5 K fik ( Penta-
BDEs) . /\JR BX 2 ¥ ( Octa-BDEs ) F1 - J% B¢ %% fi
(Deca-BDEs). 4 PBDEs F 2 Tl 5 19 [ 2590 1%,
SRS K =~ FOIRBEZREE VTN Penta-BDEs,
7N ~ JUIREBEAEE)T A Octa-BDEs , BDE-209 & Deca-
BDEs. A& C. S AR =B MK A S iR
f Penta-BDEs ., Octa-BDEs F1 Deca-BDEs /) %% & /K
F MEC W 2.

%2 PBDEs T @7 &M B FIFMERX K ER R KR Y b REKTE

Table 2 Exposure level of industrial products of PBDEs in water and sediments in e-waste of Taizhou

FE 20 WF5T X 35k Penta-BDEs Octa-BDEs Deca-BDEs
C 1.6 ~5.9(3.2) 2.0~6.2(3.1) 12.4 ~48.2(25.4)
K#H/ng-L~! S 1.4~12.2(4.0) 2.0~8.2(3.4) 14.2 ~29.4(20.7)
R 0.7~8.7(2.5) 1.4~3(1.8) 6.4~32.1(13.7)
C 11.2 ~563(338) 18.8 ~1284(338) 735 ~37274(11978)
YA /g g ! S 1.1~22.4(5.9) 1.1~34.4(8.2) 2.0 ~127(29.5)
R 0.8~6.0(2.2) 0.8 ~40.2(6.4) 1.9~129(19.8)

2.5.2 BRI

KT PBDEs A= 2 KU PPk, 8 R A 57 1Y
FEE R TEAN 4 45 X d8, PBDEs 19 4E 25 KUK 7K -
2 RS TR KA A ) B A A= ) 1) B B2 4K
PEFIZEE EPA R HiE T KAK T Penta-BDEs
F1 Octa-BDEs 197G It 2 5% 1 7 5 (MSNOEC ) 5351 4
0.053 pg-L™"F10.017 pg-L~", Deca-BDEs H HijJC
TS dE; UL H Penta-BDEs, Octa-BDEs il
Deca-BDEs ) MSNOEC ( A -+ & i) W 43 %1 4
0.031, 13.40 F145.36 mg-kg™'. WfiH# X R 7&K
- MEC 57 i 35 W 7 & MSNOEC #H Lt W 1+5%
XS E(Q)

Q = MEC/MSNOEC (2)

FIE RO Q <1, TAESKK; 1<0
<5, RSE R ; 5<Q <10, AHEERE; 0=10
D)y 45 XUBS:. fR B S (a) AT L, A 2 K AR Y
Penta-BDEs 1 Octa-BDEs Y Q {8 43 % 3 0.01 ~
0.23 f10. 08 ~0. 48, AR K FHAL. DR
Octa-BDEs #1 Deca-BDEs 1) Q {4/ F 1 [H 5
(b) ], A= 75 KU eI, (H B B3R R i oo X (C
%]){FL*R%EP Penta-BDEs A9 A= 75 XU 7K S U) 455 5.
Horpr SREESE 7 €1, C2 A1 C5 19 Q HAr 5k 3] T
11.04, 18.17 F1 17. 99, & KU 6 G5 SR A 3 7
C4 19 Q 76.96, Ky 4E K. Penta-BDEs 25
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Fig. 5 Estimated hazard quotients of three commercial categories of PBDE in water and sediments
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