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Abstract: Air samples in gas and particle phases were collected using a high volume active sampler from August to October in 2008 at
Xi’an for evaluating the pollution level of polybrominated diphenyl ethers ( PBDEs). Lower brominated PBDEs and BDE-209 were
analyzed via GC-MS and GC/ECD, respectively. The total concentrations ( gas plus particle phases) of 12 PBDEs were ranged from

37. 43 t0 620. 30 pg/m’ , with an average of 216. 28 pg/m’ , while tri- to hexa-brominated congeners ( z o PBDEs) ranged from 16. 32

10 86. 49 pg/m’, BDE-209 ranged from 16. 34 to 576. 01 pg/m’. Tri- to tetra-brominated congeners existed mainly in gas phase, tetra-
to hexa-brominated congeners were predominated in particle phase, and BDE-209 was detected only in particle phase. The proportion
of PBDEs in particle phase increased with bromine number. Gas-particle partition coefficient of PBDEs was well correlated with sub-
cooled liquid vapor pressure, and the partitioning of PBDEs between gas and particle phases were close to equilibrium. Correlation
analysis indicated that all the PBDEs have good coefficients except BDE-85. Source analysis indicated that PBDEs in the atmosphere of
Xi’an were mainly from the Penta-BDE and Deca-BDE contamination.
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1 PBDEs
Table 1 ~ Atmospheric PBDEs concentrations in part areas of the world
PBDEs PBDEs BDE-209
PBDEs 2. i i .
€ ) /pg - m > /pg s m’’
BDE-17, -28, -47, -66, -85, -99 16. 32 ~86. 49 16. 34 ~576. 01
2008 ? i ’ ’ ’ ’ BDE-47, -9
-100,-153, -154, -138, -183 (38.02 +21.03) » 99 (178.26 +£181.09)
BDE-28, -47, -66, -85, -99, -100 64.0 ~110.0 99.9 ~443.7
2004 ’ ’ ’ ’ ’ ’ BDE-47, -99 6
-138, -153, -154, -183 (88.8) ’ (263.8) 6]
BDE-28, -49, -47, -66, -77, -100
’ 2000 ~2001 ’ ’ ’ ’ ’ ’ 4.5 ~65 BDE-47, -99, -183 ND ~48 7
Kyoto -99, -154, -153, -183 > 99, (7]
BDE-28, -47, -66, -85, -99,-100, 2 ~181
2006 =153, -154, -183 (34 +59) BDE-47, -85 (8]
BDE-17, -28, -71, -47, -66, -100 135.1 ~362.0 137.7 ~304.0
2006 ] ] ’ ’ ’ ’ BDE-47, -99, -183 9
-99, -85, -154, -153, -138, -183 (216.0 +115.0) ’ ’ (290.4 +85.3) (9]
BDE-17, -28, -47, -49, -66, -71
Great 2002 ~2004 -85, 99, -100, - 138, 153, 154 0-78 ~75 BDE-47, -99 0-14~6.4 [10]
Lakes it ! ’ ’ ’ ’ (7.0 +13) ’ (1.8 x1.5)
-183, -190
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Fig. 1 Relative gaseous and particulate concentrations of PBDEs
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0 38% BDEs, 50% ~60% BDEs 4%
logKp=-1.022 8 log PL° - 7.587 1
T vse0 € ~8% BDEs,Octa-BDE  10% ~12%
r BDEs . 44% BDEs. 31% ~ 35%
:5:_2_ BDEs, 10% ~ 11% BDEs <1%
= BDEs, Deca-BDE 7% ~ 98% BDEs
S <3% BDEs'"’. ,
i BDE(82.4% ,
6.5 g BDE-209) , BDEs(5. 1% ,BDE-100, -99,-85),
L
BDEs (4.3% , BDE- 17, -28), BDEs
2 PBDEs log P, -log K, (3.6% ,BDE-47, -66), BDEs (3.4% , BDE-
Fig. 2 Plots of log K, versus log P, * for PBDEs 154 y = 153 y - 138) , BDES( 1.2% , BDE-183 ) .
12 PBDE Pearson s
2.3 2 BDE-99 . BDE-154
PBDEs 3 , BDE-153 ,
(Penta-BDE) ( Octa-BDE) 0. 960 (p < 0.0001),BDE-17 3
(Deca-BDE) ,
, . . BDE-85
, Penta-BDE 24% ~
2 PBDE
Table 2 Pearson coefficients for PBDE congeners
BDE-17 BDE-28 BDE-47 BDE-66 BDE-100 BDE-99 BDE-85 BDE-154 BDE-153 BDE-138 BDE-183 BDE-209
BDE-17 1 0.753  0.792  0.425  0.808  0.920 -0.315 0.912  0.894  0.618  0.677 0.284
BDE-28 1 0.928  0.849  0.815  0.663 -0.437 0.768  0.765  0.595  0.750 0. 455
BDE-47 1 0.863  0.863  0.763  -0.450 0.827  0.840  0.748  0.864 0.578
BDE-66 1 0.713  0.416 -0.360 0.549  0.564  0.585  0.753 0.619
BDE-100 1 0.762  -0.278 0.813  0.816  0.525  0.837 0.506
BDE-99 1 -0.267 0.963  0.977  0.684  0.778 0.508
BDE-85 1 -0.223  -0.245 -0.603 -0.267 0. 080
BDE-154 1 0.978  0.697  0.809 0. 560
BDE-153 1 0.699  0.850 0.622
BDE-138 1 0. 659 0.390
BDE-183 1 0. 749
BDE-209 1
12 PBDEs 3
, >1 , 3 Table 3 Rotated component matrix
, 90% (3
PC1 PC2 PC3
43% . 30% 17% ), 3 BDE-17 0.926 0.157 0.257
PBDEs . 3 BDE-28 0.522 0. 607 0. 447
BDE-17. -99 . -154. -153 BDE-47 0.591 0. 653 0. 430
’ ’ ’ BDE-66 0.173 0. 873 0. 400
(PC1) ,
BDE-100 0.671 0.554 0.219
Penta-BDE , PCl1 Penta- BDE-99 0.945 0.254 0.127
BDE ; BDE- 66, -183, -209 BDE-85 -0.111 -0.022 -0.943
(PC2) Deca-BDE BDE-154 0. 899 0. 383 0.129
’ BDE-153 0. 883 0. 428 0.123
3(PC3) BDE-85 BDE-138 0.525 0.328 0.586
) , 2 BDE-183 0.595 0.717 0.156
BDE-85 BDE-209 0.291 0. 837 -0.237
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