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Abstract: Twenty-four indeor and fifteen outdoor dust samples were collected from an electronic waste (e-waste) area, South China in October
2006 gnd October 2007 and anslyzed for sevenieen PBDE congeners. PBDEs were detected in all dust samples. The tolal PBDE concentrations
for indoor dusts ranged from 230-157 500 ng/g, with a mean value of 9 400 ng/g, and 212-25 880 ngfg, with a mean value of 3 311 ng/y for
outdoor samples, respectively. The PBDE concentrations in the present study were at the high end of the worldwide figures. BDE209 was the
predominent congener. Comparison of the PBDE congener patterns in dusts and technioal produets suggests that the relatively high abundances
of octa- to nona-PBDE congeners in the dusts might be originated from the degradation of BDE209.The average exposure estimates of PBDEs
via dusts are 470, 329 and 18R ng/d for infants, toddlers and adults, respectively. The highest exposure estimates for infants and toddlers
€31 300 and 19700 ng/d} were 4 and 2.3 fold higher than those for adulis. These results indicate that dust may be a very imporiant route of
exposure for PBDEs in local residents .

Key words: polybraminated dipheny) ethers{ PBDEs) ; dust; E-waste; exposure; indeor and omtdoor

% VR B 3 B4 ( polybrominated diphenyl ethers,
PBDEs) EE AT R EBMEREANZ — HIER
MEIGH FH B . TETH BT fa 85
HoAER R MAIEMAN, PRBDEs BRA RS
R LA PRI . PBDEs 76 57388 P A4 U8R E L F B
EHAKERT R . SUEENEaEERSH

Ji 2o 5 BRI 3R 4, PBDEs A 3¢ 4 #4075 48 g 2
WTHRER SRR SRTESSY ARAAR
K 2 © 28 40 28 7E BK B #0ob 36 55— o ot K 4 28 11 8,
B REGT 2006 WA TOBEFERRX
mERERNEEIE) BRAX 2 RN ER. B
AR TIREKEBP A RoHS ZEH A3 H

+REERPAEMREEHANETZKEBMMBER.
AEST PEDEs R BB R SMHAEEHERA
HEH HLIS el (I & #BCE  PCBs) Ml B A, B4R
ARAGEE PCBs FHEREFARFUE RN E
HRE ;W PBDEs Rt BEBEZHMARA,E
WRLEWMEEAARE PRDEE BT EMNRR, I
Lorber ' Bt AT %4 3 [ A {k ¥§ PBDEs #95 BR ik 2817
BEEZDNeMEBERREEAL L  BRERE

Hr 3% B 8 1 2005-03-04; 83T B # . 2000-04-15
ZEFE - BRSNS ESTE (40632012, 40801199, 40821003)
(e -EWO985 - ), B WEWNE, A EREFEIRENIER
BB AT o L E-mail ; ustcjoey @ gmail . com
* IR E A E-mail: nancymai @ gig. ac.on



174

31

PBDEs PBDEs
2o PBDEs
7~9
PBDEs
2 10~12 PBDEs
PBDEs
PBDEs
1
1.1
20 90
170t
PBDEs B
100 km®
10
km 2006 10 2007 10
. n =
24 n
=15
1.2
PBDE BDE28

BDE66 BDE85 99 100

BDE138 153 154 BDE183

BDE196 197 203 BDE206 207 208

BDE209 17  PBDE

BDE118 128 Accustandards BC-

BDE208 B C-PCB141

9 .
450°C
1.3
200
/ 1:1
48 h 1~2mL
80 mL /
1:1 1 mL
200 pL.
15 .
1.4
- Shimadzu
GCMS-QP2010 NCI

DB-XLB 30 m x 0.25 mm
i.d. x0.25 pm J&W Scientific
1.0 ml: min~". DB-
SHT 15 m x 0.25 mm i. d. x 0.10 pm J&W

Scientific 1.5 ml: min~". I pL
200°C
280°C..
1.5
12 1
B C-PCB141
75% ~ 119% .

BDE28 85% ~ 91% BDE47 97% ~ 104% BDE66
94% ~ 108% BDES5 89% ~ 105% BDE99 95% ~
103% BDE100 98% ~ 104% BDEIS3 85% ~ 99%
BDEI154 93% ~ 101% BDE183 80% ~ 83% BDE209
85% ~ 114% .BDE47 99 153
<1.7 <1.8 <1.4ng mL™'

PBDE <12%.

SIN>3 .



134 L T BEFF Y b T B P A AR 2 op & TR R I 75 3 ROFE AT SR BR K OF 175

2 ZER5iig
2.1 PBDEs B& BK¥

PBDEs 7E/F A & K L #E i A g 1L (3R 1)
FW KL H PBDEs &% & ( D PBDEs ) 2§ 230 ~
157 500 ng-g ', V- 2 {d F1 7 {E 43 51| 49 400 F11 740
ng g™ ;ESMK AP D IPBDEs F &K 212 ~ 25880

ngeg AR DS A3311 1320 ngrg ',
FAEIEZHE X — B R EREELE Tk
Mifg 17 4~ PBDE [F] MR ZE JL-F-Bi A 9 HF S AR LA

BDE20S & B NEBE HEZHNIKRETHFIEE
5047 672712416 ngrg' . B KKK, PBDEs 7EBF
KRR EESERE ARRRELATEERLR
KX S RSl FEFYLBIE SRR .
LLFIE S A A F S H BRI RS
BMRESRE—FE THEERKAERBHERE
MNEE HE, ENSTENREANFRERLETE
HEBIEMERZEAN SENEREAREF
BDE209 & Bik1751 ng'g ', B THHESEKF. X
P, T S A EE L A9 TE ST BE B 2 R R B A

Table 1 PBDE concentrations in indoor and outdoor dusts from an e-waste area in South China/ng-g~

$1 RFEFDLEHEAIRLFTARAEERN L Ringg '

1

PRDE EH(n=24) EH(n=15)
TR o (g WETEE T i e HEVE 1
- BDE28 2.9 1.3 0.1-~34.5 2.1 0.8 0.2~10.5
BDE47 30.3 13.2 1.3~220.1 18.8 7.3 1.6~77.3
BOES6 6.7 33 0.5~ 66.2 4.5 2.4 0.5~22.2
BDESS 4.2 1.6 0.3-40.7 1.9 0.9 0.3~10.0
BDE$Y 59.8 24.5 2.6~453.1 30.7 13.3 1.7~135.6
BDELOD 6.7 2.6 0.3~57.0 3.6 1.5 0.1~15.4
BDE138 5.8 2.9 1.0~34.0 3.6 3.3 0.7~10.1
BDE153 32.3 10.2 1.3 ~206.1 18.0 6.4 0.7~78.4
BDE154 11.1 4.9 0.6~ 118.6 5.6 2.3 1.0~28.6
BDE183 92.3 32.0 2.8~ 644.3 47.5 16.9 1.0~216.1
BDEI196 62.9 23.3 2.4~567.7 44.4 20.5 3.8-391.2
BDEIS7 17.3 17.7 12.1~23.7 15.8 15.6 12,8~19.9
BDE203 64.1 20.7 1.9-673.1 41.0 21.5 3.7~354.6
BDE206 586.2 83.9 9.8 ~9307.3 264.7 1.5 18.8 ~2368.2
BDE207 528.8 140.3 15.2~6925.6 271.7 116.8 27.2~2126.6
BDE208 228.6 45.7 5.5~3247.0 121.7 52.3 15.1~1057.5
BDE209 7672.3 913.8 104.5 - 134 913.1 2416.3 893.0 113.1~18996.8
> PBDEs 9412.4 1741.1 229.5 ~ 157 480.1 3311.9 1319.5 212.2 ~ 25 880.7
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Table 2 Comparison of PBDE concentrations in house dust from different countries/ng g~

2

PBDEs

1 /ng g—]

1

BDE28 BDE47 BDE66 BDE85 BDE99 BDE100 BDE138 BDE153 BDEI5S4 BDEI83 BDE209
6 2.2 51 3.3 NA! 79 23 NA 4.9 3.9 5.6 466 168 ~ 1 625 639
16 NA 24 NA 1.1 20 5.5 NA 3.8 3.8 48 400 302 ~ 1636 506
17 0.7 15 NA NA 36 5.6 NA 14 4.4 71 260000 12 ~ 22 000 000
18 1.2 110 NA NA 340 65 NA 76 43 18 2200 110~ 13000 2 853
19 0.4 6.6 NA 0.7 6.0 1.2 NA 1.3 1.4 3.6 129 1~393 150
£ 15 1100 37 190 1 800 490 37 470 380 44 1100 64 ~ 170 000 4 626
2 21 1220 28.5 83.4 1700 274 17.3 181 156 30.7 2090 780 ~ 30 100 5785
2.9 30 6.7 3.7 60 6.7 5.8 32 11 92 7672 120 ~ 140 000 7918
1 NA
PBDEs
17 20 21 BDE209
/ 50 mm BDE28 == BDE99 BDE154
(a) mm BDE47 C—— BDE100
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3 9\2 30 |
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PBDEs 3 g 20}
Stapleton ~ *'
10
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BDE100 / ) PBDE octa% = BDEI83/ > PBDE e T e
50
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ol SEEE msoms
24.0% ~91.7%
65.1% <21.2% mﬁ
3.2% <14.2% 2.2% g
/ =
1 PBDEs
PBDEs \
DE-71 70-5DF, DE-79 20 =W et DE-79 79-8DE
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100 - =2 BDE203 mm BDE209
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< 80 ]
g
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. ES 40 |
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BDE209 Fig.1 PBDE congener patterns in the dusts and

the commercial PBDE products
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ARt Bk 4 5 i PBDEs £ 78 A/ 38 1 B¢ ik 12 A
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SEE.
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BMRAMHBEARREY 240200 mg-d™" L
125 mged™ ' A 50 mged ! T A BEA RN
A9 %:50 mged™', 35 mg'd .20 mg-d”'. PBDEs
8 H 2% B K4 PBDEs Rk BE #1 A 7] 45 i Bt
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188 ng-d ™' ; 4 A< BF 73 0 B &4 2 - o B IR 9 BE 3T
B, R4 LAJLEX PRBDEs WA RBE W A&
31500119700 ng*d™ A B R BB E R HT8IS5
ng-d".E%%ﬁ%ﬁ%?ﬁf&ﬁ%%ﬁm%ﬁ%
PBDEs # 2 & (7.8 ~ 3585 ng-d™', ¥ 1 67.5
nged ) BB, KRR MK, fr R 2B LA
JLERE PBDE NEERBZ — AHRHMEK ALY

JLREJLEN A+ PBDEs WEHHRBERTME

K (124 ng-d '), B 1K FIEH (14 000 ng-d ) FIEH
(1400 ng-d™") JLE X2 + + PBDEs HJF 31 0 R R
B S FRAAEREETEEN YA R
BE(4300 ng'd” '), BTEE(M ng-d”YHIMER
(3ngd WBRFE HES-RNE, HTIEHN
EFEIRENER, PEABNERLBARTIES
HANA—3, BERATERTE— SR,

F3 TEERBRARNKL D PBDEs I BRAK F/ng-d ™!
Table 3 Summary of estimated exposure of infants, toddlers, and adults to PBDEs via house dust in the e-waste area/ng+d ™!
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i FHE A ¥4 H WIHE o {H
0.5~4 % 46 ~ 31 500 1 B8O 348 12~ 7875 470 87
5~12% 29 ~ 19 700 1175 218 §.1~5513 329 61
BAEA 12~ 7875 470 87 4.6~3150 188 35
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