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Abstract Indoor dry deposition of eight homes and offices in the urban area of Shanghai China were sampled with clean glass plate
during July to August of 2008 to study the indoor deposition flux and congener profiles of polybrominated diphenyl ethers PBDEs . 16
PBDEs congeners which including BDE-17 -28 -71 47 -66 -77 -100 -99 -85 -118 -154 -153 -138 -183 -190 and BDE-
209 were measured by GC-MS with negative chemical ionization NCI in selected ion monitoring SIM mode. The particulate
deposition flux of PBDEs in homes and offices were 10.9 + 8.2 and 14.2 = 11.9 ng- m’>- d ' respectively. Deca-BDE
BDE-209 was the major compound accounting for 88.2% -99. 2% of the quantified PBDEs. The particulate deposition flux in the
offices 3.1 + 2.0 mg- m’- d ~' was relatively lower than that of homes but the concentration of PBDEs in the particles
3361.6 + 1987.4 ng- g¢~' was significantly higher than that of homes 1169.1 + 647.1 ng- g~' . The concentration of
PBDEs in the indoor dry deposition of Shanghai ranked in the middle level comparing with other cities around the world. The indoor
deposition flux of PBDEs was mainly correlated with the flux of particle deposition and the usage of electrical and electronic products
but not the interior decoration and the amount of furniture.
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10 ~ 100 13e 8
1 2 25 em X
" Lorber " PBDEs 32 c¢m 2008 7 ~8
POPs PBDEs 8 56 d
PBDEs
PBDEs
PBDEs . 3 Kimwipes Kimberly-
Clark US
PBDEs
20C
45% 24 h
/ 1:1 36 h.
19
20
—_— 1.2
1.2.1
PBDEs Accustandards New Haven
CT USA "(,-CB-141 "“C,-CB-208 "“C,,-CB-
209 Cambridge Isotope Laboratories Andover
MA USA
1.1
1
Table 1  Detailed information of the sampling sites
/m? / /h- d7! / /h- d7! /h- d™!
H1 35 2007 1 5 1 \
H2 12 \ \ 1 1 \ 24 h d7!
H3 15 1998 1 1 1 \ \
H4 30 2007 1 \ \ \
H5 20 1996 1 \ 1 \ \ 8h d!
H6 25 2007 1 4 \ 2 5he d7!
H7 20 2006 1 12 1 12 \
H8 16 2007 1 4 2 4 8
/m? / /he d7! /he d™! / /
01 400 2006 80 9 9 \ \
02 35 \ 12 24 15
03 60 1998 8 8 1
04 35 2003 9 8 1 0.5 h- d7!
05 25 2007 8 8 8 1
06 600 \ 160 8 12.5 4 10
07 15 2006 1 1

08 40 2007 9 8 \ 2
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1.2.2
Chen '
“C,,-CB-141 "C,-CB-209 / 1:1
/ /
Al 0,
Na, S0,
70 mL / 1:1
PBDEs 1.5 mL
50 pl
1.2.3
" C,-CB-208

- Agilent 6890N GC
connected to an Agilent 5975 MS

negative chemical ionization NCI
SIM PBDEs .3~7
30 m DB-5ms 30 m x0.25 mm x0.25 pm
J&W Scientific 110C 1 min
20°C /min 180°C 2°C /min
280°C 10°C /min 305°C 15 min
1.0 mL/min. BDE-209
DB-5ms 9mx0.25 mm x0.1 pm
110°C
10°C /min 300C 6 min 1.5
mL/min. 2 uL
- 290 285
250C. 3 ~7 79 81 BDE-
209 79 81 486.7 488. 7.
“C,-CB-208 473.8 475.8
4717. 8. P C,-CB-141
369.9 371.9 373.9 “C,,-CB-209
507.7 509.7  511.7.
BDE-17 28 -71 47 -66 -77 -100
99 -85 -118 -154 -153 -138 -183 -190
BDE-209 16
5
7 ~8 3.36
3~7 0.04 ~0.17 pg
BDE-209  0.29 pg.
1.2.4
BDE-47 6 pg -99 1 pg
209 38 pg 5% . PBDEs

89% =+ 8%
3~7 <11% BDE-209 <20% .
3 ~7 0.12 ~ 0.46
pg: m’- d "' BDE-209 0.81 pgr m* d ',
“C,,-CB-141 " C,,-CB-209
85% ~102% 82% ~105% .
2
2.1 PBDEs
> PBDEs
10.9 = 8.2 14.2 =+ 11.9
ng: m’>- d 7' 2.
PBDEs
PBDE
14.5
10.5 PBDEs
2
H1 HS8 8.8 = 4.2
mg: m’- d 01 ~07 3.1
£2.0 mg m’- d !
08
50 m
08
PBDEs .
PBDEs 3361.6
1987.4 ng- g 1169.1 =
647.1 ng- g 3
08 PBDEs
R*  0.575
0.615 1 PBDEs
PBDEs
PBDEs
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Fig. 1 Correlations between deposition flux of PBDEs and particulates in homes and offices of Shanghai China
2 PBDEs /pgs m*- d 7!
Table 2 Indoor dry deposition flux of PBDEs in homes and offices of Shanghai China/pg- m?- d ~'
H1 H2 H3 H4 iN H6 H7 H§  Mean 8D 01 02 03 04 05 06 07 08 Mean SD
BDE-17 0.7 07 3705 02 36 04 26 1.5 L5 03 43 13 22 1.1 0.7 0.2 1.7 1.5 1.3
BDE-28 28 25 10 07 L2 2016 1.6 115 6.6 1.5 L5 188 57 6.2 35 L8 07 59 55 5.8
BDE-71! 7320 30 4.8 5.1 164 120 655 244 372 229 158 320 236 198 183 449 65 655 283 18.9
BDE47 26.5 153 3.8 46 6.7 1067 146 39.7 947 1844 186 8.1 558 826 469 282 27 1412 81 4.9
BDE-66 5.6 31 112 L4 24 141 .6 125 67 51 6.6 128 84 I51 4.3 3.1 0.5 108 7.7 5.0
BDE-77 L7 0.6 L4 07 09 21 1.2 3.0 L5 0.8 1.2 22 L4 24 07 07 ND? 2.3 1.4 0.9
BDE-100 5.5 27 1039 Ls 20 58 52 31 162 355 26 167 50 145 132 49 0.4 7.4 168 25.2
BDE-99 40.9 2.2 441 160 125 258 31 259 767 1448  39.0 9.0 475 9.1 784 615 5.2 520.2 117.0 165.5
BDE-118 8.4 21 5.7 L6 30 32 45 7.2 45 24 157 8.5 73 1.3 44 2403 IL2T6 5.1
BDE-85 22 04 147 03 08 08 1.2 L0 27 49 NDo40 20 37 36 LI ND 209 53 8.9
BDE-154 6.6 37 241 2.5 2.6 L6 712 29 64 T4 27 120 6 80 195 5.1 L0 358 IS5 11.4
BDE-153 1.7 7.6 2.2 46 43 42 96 104 92 57 1.6 2.8 204 187 8.7 28 24 4540219 258
BDE-138 2.9 1.1 3.6 1.0 1.1 ND 2.2 1.0 1.6 1.2 ND 3.3 29 32 13 1.2 ND 7.0 31 2.8
BDE-183 2.8 151 286 9.0 74 46 205 IL3 48 83 90 31 392 199 407.5 4.8 59 435 758 1349
BDE-190 54 4T 6.3 28 3.4 ND 6.3 ND 36 26 24 73 128 56 172 60 42 89 8.0 49
BDE-209 25153.5 6680.8 16771.5 9210.9 5312.3 1543.316173.1 3750.6 10574.5 8063.4 4753.332085.327882.5 4019.6 8017.8 7996.0 3051.522775.6 13822.7 11792.1
ZPBDEs 25369.3 6792.718034.7 9283.3 5377.1 1749.316354.0 3907.110858.4 8216.9 4876.332447.3 28123.4 4325.9 §727.4 8225.8 3081.4 23779.3 14198.3 11906.0
BDE-209
Z PRDES % 9.1 98.4 930 99.2 988 8.2 989 9.0 9.5 40 9.5 989 9.1 929 9.9 9.2 9.0 9.8 9.5 2.8
2 -1 6.0 94 76 131 39 54 IL3 42 89 44 L8 48 66 39 L9 20 L4 214 62 8.8
/mg m™ d
> PBDEs )
: 1590.6 7257 2376.1 707.0 1368.2 324.5 1449.8 930.3 1169.1 647.1 2786.5 6731.8 4261.1 1097.9 4717.5 4196.8 2232.9 868.5 3361.6 1987.4
/ng g~
1 BDE-71 BDE-71 2 ND
2.2 PBDEs PBDEs PBDEs
HI  H4 PBDEs
H2 H4 . H2
6.0 13.1mg m’ d '
H1 PBDEs H4 3 PBDEs H4
H4 1 PBDEs

H1
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H1 HS5 H1 PBDEs
5 4 2
PBDEs
H1
PBDEs
01 ~ 06
02 03
1 2
PBDEs
02  PBDEs
32.1 ng- m’- d "
12 24 h
PBDEs
.07
PBDEs
3.1ng- m’- d ~' .08
m
. 08
PBDEs
ng: m'- d ' PBDEs
868.5 ng- g~
2.3 PBDEs
PBDEs 2008 7 ~8
04
24 h TSP
802.2 + 794.1 ng- g '. 04
PBDEs 1117.6 ng- g'
1.4
PBDEs
2 PBDEs
PBDEs
PBDEs

PBDE

HS5
PBDEs
PBDEs
2.4 PBDEs
BDE-209 PBDEs
PBDEs 88.2% ~
4 99.2% 96.5% . BDE-209
97% ~98% *
PBDEs 1 BDE-
209 15 PBDEs BDE-47 -99
02 -183 2 BDE-47
-99 BDE-183
3 PBDEs Penta-BDE
Octa-BDE Deca-BDE
2004
] 9
2
2.5 PBDEs
50 PBDEs
PBDE
23.8 3
PBDEs Lund
[zmir 2
Daeyeon-dong ~ Wolpo-dong .
PBDEs
4 PBDEs
PBDEs
PBDEs
3
1 > PBDEs
10.9 =+ 8.2 14.2 + 11.9
ng: m’>- d 7! PBDEs
04 PBDEs
2 PBDEs
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3 PBDEs
Table 3 Comparison of indoor dry deposition flux of PBDEs in Shanghai and other cities around the world
/ , BDE-209
/mng: m’- d 7!
Lund 2000 8~9 2.0 £ 1.0 9 25
Daeyeon-dong 136. 4
2004 1~12 20 26
Wolpo-dong 95.6
2004 9
[zmir 128.8 + 122.8 7 27
2005 2~3
2008 7 ~8 10.9 + 8.2 16
2008 7 ~8 14.2 +11.9 16
4 PBDE
Table 4 Comparison of PBDEs concentration in indoor dry deposition in Shanghai and other cities around the world
/
/ng- g ! BDE-209
2006 7 ~8 45000 360 ~52 000 8 28
2006 9 1400 750 ~3 500 8 28
2002 ~2003 5500 170 ~17 0000 13 29
2006 10 43800 920 ~17 000 8 28
2004 1~3 5900 780 ~30 100 22 30
2006 1 ~3 160 13 ~680 6 28
\ \ 149 1 ~393 9 31
\ \ 2900 110 ~13 000 8 32
2008 7 ~8 1169 297 ~2207 16
2008 7 ~8 3203 900 ~6730 16
road and farmland soils from an e-waste recycling region in
Southern China Concentrations source profiles and potential
dispersion and deposition J Sci Total Environ 2009 407
3  BDE-209
3 1105-1113.
PBDEs 96. 5% PBDEs 6
J . 2007 28 12 2806-2810.
7
GC-MS ] 2006 27 9 1732-1737.
8 Debruyn A° M H Meloche L M Lowe C J. Patterns of
bioaccumulation  of  polybrominated diphenyl ether and
| polychlorinated biphenyl congeners in marine mussels J
] 2008 29 8 Environ Sci Technol 2009 43 10  3700-3704.
2105-2110. 9 de Wit C A Alaee M Muir D C G. Levels and trends of
5 Pozo K Hamer T Lee S C e al. Seasonally resolved brominated flame retardants in the Arctic J Chemosphere
concentrations of persistent organic pollutants in the global 2006 64 2 209-233.
atmosphere from the first year of the GAPS study J . Environ Sci 10 Noren K Meironyte  D.  Certain  organochlorine  and
Technol 2009 43 3  796-803. organobromine contaminants in Swedish human milk in
3 Guan Y F Sojinu O SS LiSM et al. Fate of polybrominated perspective of past 20-30 years J . Chemosphere 2000 40 9-
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sediment from an industrialized region of South China J 13 Currado G M Harrad S. Comparison of polychlorinated biphenyl
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