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PBDEs Pollution in the Atmosphere of a Typical E-waste Dismantling Region

CHEN Duo-hong" *, LI Li-ping’> BI Xin-hui'» ZHAO Jin-ping” *» SHENG Guo-ying', FU Jia-mo'

(1.Guangdong Key Laboratory of Environmental Protection and Resources Utilization, State Key Laboratory of Organic Geochemistry,
5106405 China; 2.Injury Preventive Research Centers
100049,

Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
Shantou University Medical Colleges Shantou 515031, China; 3.Graduate University of Chinese Academy of Sciences; Beijing
China)

Abstract: The vapor-phase and particulate-phase samples were collected from the E-waste dismantling region (E) and a reference region (S),
which is located in the upwind direction of the E and where the costume industry is developed. The aim was to acquire information about the
concentrations, gas/particle partitioning and distribution of polybrominated diphenyt ethers (PBDEs) . 11 congeners PBDEs were detected with
GC-NCI-MS. The results showed that E-waste dismantling has resulted in serious pollution and the PBDE concentrations (from tri-to deca-
BDE) ranged from 51.1 pg*m™ t0 2 685 pg*m™* (mean: 830 pg*m™ ), while the PBDE concentrations ( from tri-to deca-BDE) in S were in
the range of 1.00 pg*m ™ t0 98.9 pg*m ™’ (mean: 28.7 pg*m™> ). The gas/particle partitioning of PBDEs exhibited a strong dependence on
bromine number. Low-brominated PBDEs tend to have a higher concentration in the gas-phase while highly brominated PBDEs are mostly
associated with the particulate. The mass distribution of PBDEs in E Cincluding vapor-phase and particulate-phase) was dominated by penta-
BDE, accounting for 54.3% of the total PBDEs, followed by deca-BDE, accounting for 23.8% . This pollution characters validated that the
E-waste did not only come from Asia, but also from North America and Europe.

Key words: E-waste; atmosphere pollution; polybrominated diphenyl ethers( PBDEs); gas/particle partitioning
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Table 1 Average PBDE concentrations in the two regions

E S

e T /pgem i % FEI L pgrm > bty 2 o
BDE-28 827 555 23.2 15.0 36
BDE-47 2685 2348 95.1 56.3 28
BDE-66 663 588 13.3 10.9 50
BDE-100 133 111 5.42 2.82 25
BDE-99 1656 1580 36.6 22.5 45
BDE-85 69.5 56.8 1.68 1.20 41
BDE-154 123 66.8 4.99 4.07 25
BDE-153 365 183 10.7 9.12 34
BDE-138 51.1 25.0 1.00 1.24 51
BDE-183 386 316 15.2 11.6 25
Z 1o PBDEs 6959 5224 217 114 32
BDE-209 2174 1 645 98.9 111 22
,; PBDEs 9133 6287 316 208 29
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Fig.1 Percentage of gas/particle partitioning
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Table 2 PBDEs concentrations comparison with the world
PBDEs
Ho g BDE-47 ~ BDE-99  BDE-209 > PBDEs"” BDE-209 KM LIS Ty ZHIR
lpgrm™ fpgrmT fpgtm T a3 1%
P SR T IR 06 R 2R 3D 2.90 2.10 <0.1 5.50 <1.82 LEHX Je=M 1997~1999  [19]
R 4 CH D 3.80 2.80 <0.1 7.20 <1.39 X Jel 1997~1999  [19]
e b P A X O ORI 8.40 5.30 <0.1 15.0 <0.67 Ak eI 1997~1999  [19]
ZmEr D 33.0 16.0 0.30 52.0 0.58 X JeEM 1997~1999  [19]
ZnErCEED 17.4 7.39 60.1 100 60.1  HhIX Je3e¥ 2002 ~ 2003 [4]
EHANGEED 6.18 5.14 <1.52 16.2 <9.37 X Je3&¥ 2002 ~ 2003 [4]
S L2 M (SR 7.01 5.14 <2.21 19.0 <11.6 K% Je3EH 2002 ~ 2003 [4]
BT M D 9.16 5.37 <9.02 30.0 <30.0  AlHX Je3e¥ 2002 ~ 2003 [4]
6 G W2 R D 6.91 2.99 <2.78 16.4 <16.9  LEHX Je3EM 2002 ~ 2003 (4]
L B D ) (i D 1200 2600 36 000 64 000 56.5  HMERIT BRHH 2000 [17]
I A b 3 A e | i D 2.10 1.90 10.4 16.7 62.3  [fARIGALE) T KK 2000~2002  [21]
A X o 4 1.70 0.90 6.50 10.0 65.0 BRI SIX KRl 2001 ~2002  [21]
J7HIE S O ED 26.8 31.8 478 577 82.8 IR RIX NI 2004-06 (18]
TR IX R D 26.9 17.5 264 346 76.1 B AEHH 2004-06 18]
Tk X1 CRED 2182 1058 4192 7859 53.3 LMkX W 2004-06 [18]
Tolk X 20D 74.7 66.1 750 973 77.1 Toalkx AEHH 2004-06 [18]
E X CPED 2685 1656 2174 9133 23.8  WHTHIRIEMX WM 2005-09 KBS
S D 95.1 36.6 98.9 316 3.3 HIKIX T 2005-09 ESTIEM
1D > PBDEs 2 PBDE & A1l
the East-Central United States [ J]. Environmental Science and
3 #ig Technology 2005, 39: 7794-7802.
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