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PBDEs Levels in House Dust and Human Exposure to PBDEs via Dust Ingestion

in Hangzhou
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Abstract: In order to evaluate the pollution degree of the dust in Hangzhou City, the indoor dust samples of 19 offices, families and
students’ dormitories were collected from August to March in 2013 at Hangzhou for evaluating the pollution level of polybrominated
diphenyl ethers ( PBDEs), to analyze concentrations of 14 PBDEs congeners and congener distribution as well as the possible
influencing factors, and to estimate the PBDEs exposure levels of adults and children through the dust intake. The results showed that

the average Z ]4PBDES of office was 9.28 x10” ng-g™', and the median was 1. 03 x 10° ng-g~"; the average z I4PBDES of family
was 7.83 x 10° ng-g™', and the median was 9.11 x 10> ng-g™'; the average Z ]4PBDES of student dormitory was 4.07 x

10> ng-g~", and the median was 4. 03 x 10° ng-g~". The pollution level of the office was higher than that of the living environment.
BDE-209 was the largest monomer, and its contribution was 75. 48% , followed by BDE-190, BDE-154 and BDE-71. PBDEs exposure
levels of adults and children by dust intake were 13.12-32.63 ng-d™' and 32.40-54.54 ng-d~", respectively. Children’s PBDEs
exposure in the dust was higher than that of the adults, mainly because the average dust intake of children was higher than that of
adults. The analysis showed that the PBDEs from indoor dust intake was a potential health hazard, and the biggest potential harm to
children.

Key words :indoor dust; polybrominated diphenyl ethers; content; dust intake; exposure level
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Table 1  Information of sampling sites of dust

SRR RAREEHTT HbEFih/g  REHSFER

O AT WIERE 0249 povms 6 Faeiie 6 ATENL2 £, EBLL 6, S50 1A, BERE 10 1
Oy, FEL I AL P9 0. 201

0, i b AR 0.518 1085 &, eazsiE 1 & A FHRE 24 h

03 FiL iR AL 0. 426 B 40 &, 520 1 & fFHRE] 14 h
Ou  BPGDAALE 0-609 st 8 b, 12 F2 9t BT 10

Oy A IR ALAR N 0.318

05 VAR | 0.114 12 & LK, BT 6 h

Oy FLRR 0.293 K6 &, 201 &, B & M8 h
0, AL A 0. 100 BN 10 & ,250 1 & IR 8 h

Oy Ho i 0. 160 B 3 &, FTENRL 1 &, I E] 10 h

0Oy G 0. 846 R 15 5,250 1 & AR E 10 h

Oy FL A AL 0. 246 40 5,1 B2 AS T, AR 12 h

Oy i 0.108 SREW AR 24 h

H, M T 0.416 MK 15,2590 1 &, HHIEE 2 h

o WHE O-128 iy 1 3, (PN 8 b, WG 2 73, MR A 2
H,, FH B ATLA P9 0. 162

H, i AT 0.191 P A AN & R 8 h

H, HAE 0. 104 B3 &, E0R1A,25l1 &

D, il 0.979 MK 4 B, S 2 b

D, iR 0.114 M fil 4 & 3 FHETE 8 b

Do ML 0-946 ypi3 & {2 b

Dy, FEL I AL P9 0.134

D, T L 0. 903 2P 1A K2 A I 8 h

)M 0 REDAZE  HEREE, D RERE; a,b FoRF—RAEM R AR R AR EE 1

AR 3T

HERE CIELE 270°C KI5 BE 320°C , A
ARV UERER 1 pl., THERR . WITRIEIE 100°C,
%45 1 min, ZRJ5 L) 25 °C -min ™' FHEZ 200°C , L4 5
C -min "' FHEL 2 280°C , Fe )5 LA 15 C-min ™' FHE 2
315C , f-FF 4 min. ZRAHE 2. 4 mL-min .

PBDEs A5 #fEFE i i SAH 433 ULIE] 1, 45 PBDEs
7] Z W br e ZE 0 R® (EI97E 0. 999 LU [,

1.5 JusdEifl 5 e

IXESHG I R SE SRy 3 A% {5 M LT, PBDEs 45 FL{K
FROAG: I BR 43 531 S 0,076, 0.098, 0.118, 0.154,
0.232, 0.220, 0.387. 0.641, 0.361. 0.574,
0.997 . 1.719, 0.919 F10.208 pg-L™".

Shy kit G S 56 3 AR v A T R T G A
5AFRSD, BB —A S HEE 7RSS A RR A O AR AR
Wt PBDEs HYFEAE.

SRR DR A 23 B FRORE 0 2 B mT S R e i
FESET, 5 4E 5 th PBDEs Al VTR BE (AR MERE i 4
WO BRE I R A TR AE M AR IR 257 20% L
P A 25 FE AT S, 22, WX 2% 2547 35397

14
2
1
343
67
89 10 4, 12
5 10 15 20 25
timin

1. BDE-17; 2. BDE- 28; 3. BDE-71; 4. BDE-47; 5. BDE- 66;
6. BDE-100; 7. BDE-99; 8. BDE-85; 9. BDE-154; 10. BDE-153;
11. BDE-138; 12. BDE-183; 13. BDE-190; 14. BDE-209

El1 200g-L-! PBDEs R RS EEIEE

Fig. 1 Gas chromatogram of the standard sample

of 200 g-L.~' PBDEs

W S N = Vi) N 0 [ VA ARGl 15

SRy B UE 256 5 1k B T AT 2Rk ) B £
AEYERE 20 BIE N 50 . 100 1200 wg-L ™' PBDESs
TRAPRUER I 200 WL, #FE 5 S0 5020 SR UE AT A,
HRAE (IR 2 SRAG TR W 2.
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Table 2 Recovery of standard samples in GF/%
PBDEs ¥ %/ pg-L"! - ey

BDE = m 200 F-HMH AR T 22

BDE-17 89. 80 101. 62 89.58 93. 67 6. 89

BDE-28 93. 17 99. 20 98. 13 96. 84 3.22

BDE-47 93.39 96. 87 85.23 91.83 5.97

BDE-66 98.03 95.20 100. 18 97. 80 2.50

BDE-71 100. 25 102. 12 90. 00 97. 46 6.53

BDE-85 82.48 107. 21 96. 32 95.34 12. 39

BDE-99 104. 70 85. 47 87.44 92.54 10. 58

BDE-100 84.27 89. 83 94. 16 89.42 4. 96

BDE-138 91.58 100. 68 94. 87 95.71 4.61

BDE-153 95.34 95.77 95.70 95.61 0.23

BDE-154 99. 44 93. 04 96. 17 96. 22 3.20

BDE-183 107.53 97. 19 86. 55 97.09 10. 49

BDE-190 90. 73 96. 63 100. 15 95.83 4.76

BDE-209 87.92 102. 28 93.95 94.71 7.21

SEHE 89. 80 101. 62 89.58 93.67 6. 89
2 #R5it BOEA R, FTENPLAE R & 2 TR A B, X

| o SO A AR T LS I BELA AR | 3 4 BELAA 7] ] LA 3 ok
/ N N3 —
e gy PRI By R, BUR 25 25
55 | \ = ) - N N N =

| RURSORIN PIRASE SRR RS e oy ) qper il 4 8 7 T ) PBDES 5%
VAN —] SN —1 —]
iﬁ””f'jEl“‘ﬁ';PB]?Ei'?%%m;jj“ FAED . 52 EERHRUKE L ERE T

i) S Y | ) N=N N

—EMZEFMHIENR 3. DAE | FEMEATE S

Bz > PBDEs
10>, 7.83 x 10* 1 4.07 x 10°ng-g "'

A5 B R 9. 28 x
, E 7 53 A

%nfﬁ%ﬁ:\%ﬂﬁl 69 ﬁ%ﬂl 60 £F, IS B R E 22
SRR A A 53X AT RE R R S (6] I 2 2 A i T ) 2 46
&L, PBDEs F8) HE IR ) 850 (HR i 45 fE 8 0 i

1.03x10°, 9. 11 x10* F14.03 x10°ng+g~". A% BOERZEHARI) | 77 ANZE | 8 XU ) 22 0] FE AR
JKZ2 PBDEs & i BV BIMARRHE 119 %5, 2 AT S il ] R A s B B A i o AN [,
A 2. 28 %, Ip AN KA PBDEs V5 BRI R A NRKIHZEFESE PBDEs 1544 T, 23X B K7 2E
BT RIS, XA AR O R EM A ERES AR IINVAS T PBDEs BRI 45 T HAA.
£3 FAEEMNKLH PBDEs HEEKED /ng-g !
Table 3 Summary of PBDE concentrations in different indoor dusts/ng-g ™'

ok FHii LRDAE i

IRE KU s WNE gL (s PAE(n=11) FHE(n=4) T (n=4)
BDE-17 7.53 16.8 6.77 8.65 9.40 8.02 1.27 ~12.7 5.80 ~35.1 3.91~8.39
BDE-28 12.8 14.8 24.0 10.3 14.0 16.0 2.37 ~40.0 8.50 ~21.9 7.87 ~56.2
BDE-47 9.74 15.6 2.3 8.47 10.8 8.72 2.02~20.1 6.40 ~34.3 4.83~26.9
BDE-66 12.5 12.3 16.2 11.8 13.4 13.0 2.39~5.3 6.90 ~15.58 11.50 ~27.4
BDE-71 16.6 18.0 21.0 16.6 17.1 16.6 2.76 ~36. 1 9.00~28.8 15.00 ~35.8
BDE-85 11.5 15.9 12.7 1.1 9.90 11.3 1.69 ~5.2 4.40~39.3 10.00 ~18. 1
BDE-99 15.5 18.0 19.9 15.2 17.1 18.6 3.59 ~3.7 5.80 ~32.1 17.20 ~25.4
BDE- 100 12.3 10.8 12.2 12.2 9.91 11.3 3.89~22.5 4.30~19.1 7.44~18.8
BDE-138 12.0 9.44 219 11.7 10.3 18.0 3.35~23.8 3.70 ~13.5 12.60 ~39.0
BDE-153 13.9 12.2 21.1 12.2 11.8 20.5 2.86 ~42.3 4.30 ~21.0 15.30 ~28.2
BDE- 154 2.1 14.8 28.5 15.2 12.3 31.1 6.65~71.6 4.60 ~30.0 12.00 ~39.8
BDE-183 19.8 10.2 17.9 15.7 12.6 14.9 3.95~62.5 3.30~14.6 12.20 ~29.7
BDE-190 41.9 13.5 13.6 17.9 15.0 12.7 3.23 ~1.25 x10? 4.50~19.6 10.30 ~18.6
BDE-209  7.39x10% 6.11x10% 1.81x10% 7.96x10% 6.26x10> 1.86x10> 2.52x10? ~1.21 x 10> 4.37 x10>~7.55x10>  92.1 ~2.59 x 102
2. iPBDEs 2.08x10° 1.82x10° 2.28x10° 156 x10° 1.79x10° 2.22x10>  43.9 ~4.43 x 107 71.5~2.59x10*  1.93x10* ~2.68 x 10°

> PBDEs 928102 7.83x10> 4.07x10> 1.03x10° 9.11x102 4.03x10> 3.90 x10*~1.50 x 10® 6.00 x102~1.01 x10° 3.16 x 102 ~5.07 x 10>

) Z ,PBDEs 15 17,28,47,66,71,85,99,100,138,153 154,183,190 ZFl; Z .PBDEs 15 17,28,47,66,71,85,99,100,138,153, 154,183,190 5 209 Z I
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PEEAGE A 0.03 g-d™', JLFE 0.06 g-d .

#4 xdh PBDEs W NE R RBEEITH

Table 4  Estimation of human exposure to PBDEs in indoor and outdoor dust

ENGDN AR /ng-d ™! e/ ME/ng+d ™! X /ng-d ! DGR
L3 54.54 32.40 42.28 87.34
MA(CTAER) 32.63 13. 12 22.36 73.93
LONCLES) 25. 86 15.30 19.97 74.20
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