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Pollution Status and Characteristics of PBDEs in Indoor Air of Hangzhou
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Abstract ;: Pollution Status and characteristics of PBDEs in offices were investigated in Hangzhou. As a result, the total concentration of
PBDEs was 40. 66-141. 00 pg-m >, and the mean concentration was 93.22 pg+m >, being 1. 87 and 5. 01 times as high as those in
homes and outdoor. In particle and gas phases, BDE-47 and BDE-99 were the most abundant congeners, which accounted for 33. 29%
and 31.99% of total PBDEs, respectively. Concentration of PBDEs in gas phase was 1. 34 times as high as that in particle phase.
BDE-28, BDE-47 and BDE-99 mainly existed in the gas phase, while BDE-153 and BDE-183 mainly existed in the particle phase.

Key words : polybrominated diphenyl ethers; office; indoor air; concentrations; pollution characteristics

% P B K Bt ( polybrominated diphenyl ethers
PBDEs ) J&— M BELIA T BE A S O TR 2 BELEA SR, )2 1l
TR B Gi8UR AR m b, Tl ™
mn A 3 2 AR IR K ( pentabromodiphenyl ether,
Penta-BDEs) , /\JR Bt 2K it ( octabromodiphenyl ether,
Octa-BDEs) | B 2K ik ( decabromodiphenyl ether,
Deca-BDEs) ' | = ¥ Z Fh Bk H i AR &
PBDEs & — R B BHAAS , 767 S g A 7= | T
P sead A vh B S R W R B tE AR BE 2 B B
SR RARTE KL, Z AR YIR T N R B A1
T3 KM SR AL SR
Hites'" FURFFE W, AL . £E7L &) PBDEs 78
112530 a BLLAFEHO7 AR B . SR,
PBDEs XX AMRRHIES | JIFRE , 2E51 R G0 A w1k
VER, IR EAT — 2 SO TE | X6 AR T 2 BB AN
HBAL. 2009 AFCH PR AR E A 2) B K PBDES 5l
R AR HLTS 4 BDE-28 | BDE-47

BDE-99 . BDE-153 #1 BDE-183 /£ H 35 a4, i
S WY S Fl PBDEs PR,

SRR NRIEATG Y R E B RN
IAAE 2 PN BE i AR TRTR K 9096 LA 2T R gt et
AR BT b 5 B INA S A R AT
A TR E BT AE b B 3 (Y B R 22 /07 30% L)
b XTSRRI (6 TAE B H AR
AIRE 5 2K 50% LI, M A S i b & A T L2
A0, HL A S TR AR VS YL R, I EL e i 5 H g G
FHI AN E K A )T PBDEs 1R, B In 2N 3%
Jiivh PBDEs (975 4L ol GE T A M 8. H 1 I 3 i
PBDEs 1475 4% i A B8, AH OC 14 A 5% 4 18 475 S8 A

r#5 H #7:2013-04-03 ; 1817 HHA:2013-06-05

EeWA . HR A RBIEI ST H (20977075) ; MR EHE AN E
JEHR1 (863 ) T H (2010AA064901 , 2010AA064902) ; Hi
TLAR T A RHEE A5 A H (2009R50047 )

VEB RN R (1979 ~ ), B 8L 0F5E A4, E WS )5 10 R 348
Bl2  E-mail ; jiang_xw@ ecibi. com

s« A HIEE R N, E-mail ; shenxueyou@ zju. edu. cn



42 * 8

B % 35 %

Z 08 E AL Chen 2510 1 MM AN 3 BT 23
A PBDEs 975 Ll 1 A, R BT B
PBDEs Wi e B % ™ &, IKE IR IEENER
PBDEs 19 1. 56 1. #ATiitH T PBDEs il & = #8 & PE
NGRS DU RN OR AR B FIOE ST =
PSS B A AN SR B 0K AR H PBDES
M s, ] RESXRAG T PBDESs 7658 PN A 52 B e 1%
JE, PR M5 22 ) B SR A SRR FUOR AR , X 1 figp F s e
ROCAVFREA & HEE . AR 8l R
[T EE U 2 A M 1T 0 28 3 it s S0 e ARAH B Bk AR
PBDEs 19 B2 K-, I8 Hi[w] R 4 43 A . A 43T
ARG HEAT 40 B, DL T i 3R R I A 3 e a3 R
PBDEs 75 Y BUIR | 15 YLbAE.

1 RS

L1 X8 55E00

Agilent 6890N S AH 4 35 AL ( £ [H ) ; Agilent
7683 HEhpEREAR (SE) ; TH-150A BYrp i fe 3250
FRERR (EDUREL) 5 RE-52AA Jight 78 KAV ( i
FEAEAALES ) 5 MTN-2800W % 280/ 4 2 & (K
HEFEFE RN A BR A F]) 5 SHB-MAGH KA £
FHEZS B (TR A KRB M) 5 R IR B
(250 mL); B 58 25 4E y€ B ( H 42 90 mm) 3 H
Staplex( 5[ ) ; B PUF[6.4 em( HER) x7.5
em]. FRAEFE N AL4E BDE- 28, BDE-47, BDE- 99,
BDE-153 ,BDE-183, ] H Accustandards ( 3¢[H ) ; 1F
Cht. S be . NEHRh A5,

PUF Kb 3. 4 FHK B8, T4 5 HIE & e/ T4
(1: 1) RIKIEI 24 b, THJE AR, B TUKA
rh R AE ST I

FERETE A (200 ~300 H)  H =S H bkt T
BEJG7E 130°C TG4k 10 h, TR H G T O
R, & TR s

PP ok T 4 < FREIL 100 g TG PERE IS , 724306 A
44 o WBRIR , o0 24 h, B IR BRI A 0 /0 A6 T
RER R, 22 el L T O rOfep
1.2 FEALRAE

TPEH— L IR N (01 ~ 08) AHFEXRT 4,
KAEWFE] A 2011 4E 6 ~ 12 A. RHAPHE KRR
FERS (BT ) 7] e SR 4 28 A< b ASUAH B 0K A A
b CRFEEICE TR 1 m ORS00 M
F1.5 m A4, K 100 Lomin ™', B RE KRS
FEfh 300 ~400 m’. SRAESEER S, FHAR A1 B s £ 2
JEHE . PUF %% 30 A KR i 4% b, 57 BIAT 0] 58 56 =

Jb B
1.3 FESLTTAL I

PEESLF S g€ B . PUF FH 200 mL 1E & E-TH Bl
(1:3 AR RICHRE 48 h, BRI E 1 ~2
mL, R EIERER R N, T IE O e B,
&, R IR BGS 2 1 =8, LLBE PBDEs Y fit.
BMZEHRE (AN TE LSRN 1 g R,
2 ofRPERERS . 1 g TEPERENR . 2 ¢ BRVEREAL . 2 ¢ 16
PEREIE . 4 g JOKBRMRAN) ' SR Tik Bk, A
—Z¥ Ve EER AT 4. 50 mL 1E & % Fi ik
Ve, FREFH 100 mL A B-1E ke (3: 17, 1A
Lb ) RV RE AT BRIV B DR RO A A 1 ~
2 mL, FEREIEIR S, N, T, IE 2 e B e
FERZE 250 L, FALESSMHT.
1.4 &8

FEAR ] GC-ECD 437, i 4 4 HP-5ms (30
mx0.25 mmi. d. x0.25 pm) , ¥EAIRE 100°C , {4
£52 min, L 15 °C +min ~' FHE E 315°C , -5 15 min.
HERE CHRBE 280°C , A il % 1R 320°C, DL i /UK
R, AR PR T, PBDEs ARifEFE i
FISH LK LR 1, 4% PBDEs HIARAERMZ 0 R? 14
Y71 0. 999 L |

o0 -
o T
= 3]
o o
m m
R S
1 L

15 20
t/min

1 PBDEs fREERFmSHEBIE
Fig. 1 Chromatograms of the standard solution of PBDEs

1.5 Bl s B i

AU A I PR % S 3 A% {7 M Lk, BDE-28 ~
BDE-183 AU FR 3514 0. 71, 0.75. 0. 86, 1. 13,
ST, R BT (B 5 AT 4E R
PUF) b ¥ hN5E &%) PBDEs bR AWK , 56 30F J7 B2 11
Wi Ik a2 W36 1. 25 SRR W, B 5 2F 4k
JE,PUF 4% PBDEs [A] & ¥ (9 °F- 34 ] 0e 54 53 1)
88.05% 1 86. 63% , ~F- 34 AH XT 45 #E I 25 73 0
2.34% N 2.77% . KRR P#HIT T PUF 1)
B A 1.5 A PUF W7k BRI T R ke, 45

1.34 pgem~°.



14

RS . BUMTT I AT 2 N 230 PBDEs 975 B BUR 5 FRRAIE

43

W52 PUF 1 PBDEs AU 8/NFRT—4N ) 5%
FHH—~ PUF REA AL £ A %) PBDES.

F1 LIWAEHEEE %
Table 1 ~ Recovery rate of experiment/%

PBDES [Hl 24 fﬁfﬁﬁéﬁngﬂﬁg: 5) PUF(n :f) '

FlsE AAXThRE 2 ISR AR R 2
BDE-28 90. 31 1.81 89.53 2.01
BDE-47 89.42 2.10 90. 16 2.83
BDE-99 90. 20 1.45 87.03 2.56
BDE-153 86.01 3.42 83.92 3.72
BDE-183 84.32 2.90 82.51 2.74
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N BDE-28 BDE-47 BDE-99 BDE-153 BDE-183
KA — — — — — — — — — — SRR
BURLAR aviil A A v BURLAR vl A AH avi| BURLAR vl
1 1.44 5.15 3.66 7.25 6.24 8. 68 3.65 nd 3.36 nd 40. 66
2 2.45 4.25 6.78 12.57 7.88 10. 45 nd nd 4.31 nd 50. 48
3 5.48 14.56 16. 57 23.45 17.24 19.58 7.56 5.48 6.22 2.32 118. 46
4 6. 89 10. 24 11.85 22.68 14.32 20.21 8.63 4.26 4.33 2.42 105. 83
5 4.26 13.28 15. 66 26. 49 8. 69 14. 65 6.35 2.68 2.65 nd 95.38
6 2.66 7.68 10. 35 14. 68 8.97 16.98 2.65 nd 3.66 nd 68. 86
7 10. 68 20. 36 17. 89 22.65 18.96 24.3] 7.68 10. 34 4.56 3.57 141. 00
8 9.65 19.27 11.25 24.56 17.89 23.54 6.14 nd 8. 12 4.12 125. 10
> 43.51 94.79 94. 01 154.33 100. 19 138.4 42.66 22.76 37.21 12.43 240.29
SEHME 5.4 11.85 11.75 19.29 12.52 17.30 5.40 3.13 4.65 1.89 93.22
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Fig. 2 Concentrations distribution of PBDEs congeners
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Fig. 3 Concentrations of PBDEs in different environment
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Fig. 4 Homologous distribution of PBDEs in indoor air of offices
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