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Contamination Characterization and Human Exposure Levels to Polybroi;ﬂnated

Diphenyl Ethers in Indoor and Outdoor Air in Industrial Park of Suzhou Clty

WANG Jun-xia'?, GU Hai-dong>, ZHANG Zhan-en'?, QIAN Fei-yue' P g
(1. School of EnVIronmentdl Science and Englneerlng, Suzhou University of S(lence dnd Technology , |Suzhou 215009, Chinas 2.
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Abstract: Eight polybromlnated dlphenyl ether (PBDE) congeners in indoor and OL{dOOI‘ air pahlcles were collected using hlgher-
volume active sampling techniques from differenit fnctiopal areas , including an industrial workplace, office, domestic area, andj§Cenic
afea in an industrial zone, in Suzhou city | and the samples were/ analyzed by GC-MS. The total concentration of PBDEs ranged from
9. 22"’64 15! pg- m | (average 20.93 pg-mi’), and 1. 0_6—8 44 pg-m " (average 5.11 pg'm ") in indoor and outdoor air,
re%pectlvely, The results showed that the oon(‘entratlon% of PBDE% in indoor PM,;, was significantly higher than that in the outdoor
PM,,. Thé average concentrations of PBDEs in the air of the different sampling areas were in the order: industrial workplace < office <
dwelling/indoor < outdoor air. Compared with the concentrations of PBDEs in the indoor and outdoor particulate matters from other
regions, the concentrations of PBDEs in the indoor and outdoor atmospheric particles from Suzhou were at lower levels. BDE-209 was
the most abundant (average 63% of the total PBDEs) in indoor and outdoor air, followed by BDE-99 and BDE-47. The estimated daily
intake of PBDEs via inhalation was 3.75, 2.78, and 2.60 pg-(kg-d) ' by the workers in the workplace, workers in office, and
toddlers, respectively. Results showed that inhalation exposure to PBDEs did not cause potential health risks in the local residents of
Suzhou.

Key words : polybrominated diphenyl ethers; atmospheric PM,;; Suzhou; indoor and outdoor; inhalation exposure
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Tukey 2 # 8 J7 ¥, HEA R Py fig X KA
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Table 2 Concentrations of airborne PBDEs in indoor and outdoor air/pg-m =3

waEY x| IVAE REEEE T E N 2]

BDE-28 0.59(0.37 ~0.75) 0.85(0.64 ~1.14) 0.5(ND ~1.01) 0.62(ND ~1.14) 0.31(ND ~0.37)
BDE-47 3.36(1.92 ~5.63) 1.77(1.52 ~2.23) 1.20(ND ~1.44) 1.83(ND ~5.63) 0.65(0.04 ~1.32)
BDE-99 3.84(2.31 ~6.36) 1.55(1.12 ~1.90) 1.38(0.94 ~1.72) 1.92(0.94 ~6.36)  0.84(0.18 ~1.51)
BDE-100 1. 11(ND ~1.47) 0.88(0.46 ~1.41) 0.49(ND ~0.85) 0.72(ND ~1.47) 0.37(ND ~0.46)
BDE-154 0.55(ND ~0.55) 0.55(ND ~0.55) 0.56(ND ~0.2) 0.56(ND ~0.92) 0.32(ND ~0.55)
BDE-153 1.26(1.20 ~1.35) 0.73(ND ~0.81) 0.59(ND ~1.00) 0.77(ND ~1.35) 0.33(ND ~0.64)
BDE-183 1.18(1.09 ~1.27) 0.79(0.56 ~0.94) 0.56(ND ~1.02) 0.76(ND ~1.27) 0.27(ND ~0.42)
> PBDEs 11.33(7.0 ~16.95) 6.45(5.35~7.55) 4.61(3.5~5.71) 6.44(3.5~16.95)  2.23(0.29 ~3.96)
BDE-209 31.26(12.37 ~47.20)  15.4(13.33 ~17.25) 7.75(5.71 ~10.25)  14.49(5.71 ~47.20)  2.74(0.77 ~4.48)
> PBDEs 42.59 (19.37 ~64.15) 21,85 (19.78~24.33) 1235 (9.22~15.96) 20.93 (9.22~64.15) 5.11(1.06 =8-44)
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Table 3 PBDE concentrations in the atmospheric particulate matters from différent cities and regions/pg-m =3 u.—""f.-"
FEARET REEORIR fi il ~ PBDE #ff" > PBDEsY S Sk
W A BN IS 2 N 2011-06 ~2011-12 “*BDE28 , 47, 99, 153, 183 39. 76 (18.35 ~59.77) },x'['lh]
f ¥ | o ]
L - . ] -~ BDE-17, 28 47,66, 85,99, 100, 153 ¢
S+ ORI PYEE b 2008—98 2009-07 ¢ 154 138. 183 209 237.64(37.43 ~884.24), 5]
FURLAR BN EEEE N 2011-06 ~2011-12 “BPE28.-47 ., 99, 153, 183/ 4 L 23.35(10.98 ~35.59) 9]
ERLAR fi = 4h 201106 ~2011,12° -BDEZ8, 47,99 153 183 4 + & 5063 (4.54 ~7.36) fof -
¢ A8 * i/ 7 BDE3. 715,17, 28 49 /71 47 66 —
’ oy . o 100,119, 99, 85, 126, 154 153, 138 .4 R 3
[y gEER L 1560 184 183 191 19741960 207, 2060 40117 <1 14 x 1008 A6
3 £ b : o
PM, s i J)‘)'I‘LSEE%V‘J 2010:04-‘112 f ‘ ‘ 239(52.9 ~2.03 x 103) [16]
£V “ : J p BDE-3" 74415, 17, 28, 49 71 47 66, '
} J. J / | 4
. v 100199, 99, 85, 126, 154, 153, 138
PM st F & 2z £:—‘—‘ __\‘.. A ) N N N N N -
&, ﬁ‘%%"ﬁiw 156, 184, 183, 191, 197, 196, 207 , 206, 43.8(0.25 ~160) [16]
/ 209
PM, 5 KIS 2013-10 ~2014-07 BDE28 . 47, 100, 99, 154 153 183, 209 10.9(1.62 ~36.5) [17]
. FFFEMIR Tl X - BDE-17, 28, 47, 66, 85, 100, 99 138
f= ik _ ~ D \ N D D N N -
S + ORI 251 2014-05 154 153. 183 209 53.6(13.9 ~102) (18]
. BDE-28, 47, 99, 100, 153, 154, 183
PM L s 22 . - _ N N N N N N N
3 AN 2013-05 ~2013-10° 100 197 203 206, 207 . 208 . 209 116 [13]
PM, 5 B E 79 [13]
o BDE-17., 28, 47, 66, 71 85, 99, 100
PM SR _ - _ N D N N N D D N )
25 op AR = S 2011-11 ~2012-08 138 153. 154. 183 190 209 13.1 [19]
TSP MEICH Tolk- 2= 4h 28.7 [20]
T e BDE-15, 17, 28, 49, 47, 66, 100, 99
TSP Fi G AC - E 4 2012 ~2013 154 153 183 19.5 [20]
TSP A AL TR §- = 4h 3.87 [20]
BDE-17., 28, 33, 47, 49, 66, 99, 100,
PM,, IRGTIVACA 2012 ~2013.2 138, 153, 154, 183, 190, 196, 203, 206, 110.7 [21]
207, 208, 209
TSP 148
PM,, PN EREE 42.59 (19.37 ~64.15)
PM,, THMINAZE N 21.85 (19.78 ~24.33) .
PM,, e 2016-01 ~02 BDE-28 . 47,100, 99, 154,153 183,209 (9.2 ~15.96) AWE5E
PM;, piSLEY) 5.11(1.06 ~8.44)
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I3 0. 668, 0.652 F10.914) , A HEMLATH K I
FHRL, {5 BDE-183 5 BDE-154 Z [AlAHEHEA 3%,
A g T BDE-154 Ky th R fik, R PH 45

BDE-47 1 BDE-99 J2& o 5 B R fik i b & 19 3
B4, ¥R PBDEs SRIEM 57 —Fh 5k, K HE S

#4 PBDEs ETEREMHEEN TOC Z EHHEX RE"
Table 4 Correlation coefficient of the concentrations of individiial PBDEs and, TOC

BDE-47 F1 BDE-99 Lt {8 5 T 15 3¢ 4 Bk 7 b & b
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