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Abstract: In order to study the diffusion characteristics of halogenated semi-volatile organic compounds (SVOCs) by poly
brominated diphenyl ethers (PBDEs) in indoor air, based on the detection of 14monomer concentrations of PDBEs in indoor ambient
(Office and living room) air in Hangzhou, PBDEs concentrations in different types of pollutants were compared, and the coefficient
of volatile strengths of PBDEs were determined. Moreover, the influencing factors of PBDEs released from typical pollution sources
and their correlations were explored. The results show the average concentration of PBDEs in the airborne phase and gas phase of
Hangzhou indoor environment is 427.26pg/m> and 416.46pg/m’, and the main characteristic monomers in the particle phase and gas
phase are BDE-209. The relationship of the coefficient of volatile strengths of PBDEs among the 9indoor typical pollution source
materials selected and the sequence from high to low is carpet, wire, plastic board, flame retardant fabric, circuit boards, anti-scalding
tablecloth, thermal insulations, self adhesive wallpaper, insulating tape. Different materials have different proportions of PBDEs
fellow groups, the deca-BDEs in insulating tape, plastic board, anti-scalding tablecloth and flame retardant fabric have a higher
proportion, which accounted for 81.33%, 63.83%, 27.3% and 34.1%; tetra-BDEs in wire have a higher proportion, which accounted
for 29.83%; penta-BDEs in Self adhesive wallpaper, circuit boards, carpet, thermal insulations have a higher proportion, which
accounted for 35.82%, 41.25%, 45.75% and 38.64%. The experimental results of the influencing factors of PBDEs released from
typical pollution sources indicate that the total concentration of PBDEs in the environmental simulation cabin is significantly
positively correlated with the temperature and the logarithm of the closure time, 7=0.811, p<0.05 and =0.883, p<0.05, and the effect
of blocking time on the total concentration of PBDEs released from the source is slightly higher than the temperature. At the same
time, the characteristic factors of pollution sources (intrinsic content of PBDEs and PBDEs volatilization intensity coefficient) have
greater influence on source release than environmental factors (temperature and closure time).
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,BDE-190 ¥ % &) 5mL/g,BDE-209 ¥ 4 25mL/g.
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FEASAE S ML RV A I e BT PR A UL
et 1(a) ) (1 BB FE 0 d 2 IS PUF (13
TR E AP Ol A E R W 1(b), A A
EIEHIAE 250mL/min, B, 1h, ARAETS A RHE
5] P 1] RTS8 <P ) PBDESs % PUF 214, A

IAFASFIEL RS . AN R[H PBDEs 5K 5%
FE TS YA R PBDES B THOA JE /K-
1.4 FESHTALER

W5 TBON Ak B T (1 39 8 1 44 08 85 o 1) 75 L UR A
SR BCEI TA3 I PUF B TR U IR 1 R 42
B (PUF AL BRI (1) s 20 A1 B2 A0 B AS i T
WA e 82, 7E 250mL P BB DN 200mL 1F b
~EE AW AER L 1:0),48 55°ClIERBEE &1
T ERARE 24h; W FRIGE I 20mL AT AIE UEH
B, e 25 & 1-2mL R IR AN JZHTFE N
(EZMTAEMN T2 LA HIEAN 3em 3EPERERS . 6cm R
PERERS . 3em VEPERERS . 6cm BRMEREMR . 6cm VETE
fik s B3 Ja 8 S AT AR B BB 2em JE7K NapSOy),
WRVEICA 120mL(4> 3 KB 40mL)IE CRe il — 5
HRER & (AR 11 BT G e i
20mL i alE b B A 3 Ik R IR R
1~2mL; 45 Ji FH 22 R0 B N WA IE T, N 2mL (i
aiE Ok EE 2 R E I EIS AL IE Cb e A R
500pL, 8% 2 B (L i DR AF
1.5 XH T

SR FHAUAH 80— B T A RS DU 2% A DUV
(GC—pECD) X A% i BE AT 2 1% 22 2 73 #1 .DB-5,122-
5011(15mx0.25mmx0.1um) %Y €7 3% 4 3 A 0
270°C K AR 320°C, BERE R 1pL N0 I BERE.
[k BERE s ) A 248 21KPa. w4l N, 3 i
EFE 2.0mL/min FHEFE T A AIAGELEE 100°C IR KE
Imin,lL 25°C/min JHiE 4 200°C 5 LA 5°C/min FH&
4 280°C,f¢ )i L 15°C/min FHEZ 315°C,{#£F 4min.
1.6 JFELRIES iR

A SEIHRPERE S i PBDEs I 5 3 Fil 422 hI XU
FRARVE Hh 26 (R R FE(1,2,5,10,20pg/L) Al i & F2(20,40,
50,100,200pg/L). Jky i D K 4 7T S % A #8 BE O C
MUIG 75 3507 2 bR o il £ SR 00 10 /N FE L
20pg/L ARAERS AT — IAES IR 1E, MR IE S
FAMZER T 5%l it H T 4 il b i 2%

ASZHGBEE T A S 10 AN — 4L A
WHE 1 N AR A NFE S i g R b ke A
EL ARSI BEAT I 10 AN it M A b [ 4,
RIAEWE 1) PUF BB R £F 4 € i (GF) = 20 51
& & ¥ PBDEs IR A As#EY) 5. A GF K& PUF I
#% PBDEs IIRIMCREIZE 80%~120% 2 [a], FLAHX Hx



3236 o

A 39 4%

TG 22 /N T 10%, 3 2P TR 570 1T (1) 2SR A S5
WO RS 20 BT 2 I 2R (10 6 1 A5 A i) R, Ay A
PRAST I 45 S ARk, 1 0 T A Hh BRI 7 2 A
HH PR A RSB A HA B A 0.0083~0.0489pg/L, J7V2:
K B4 0.0201~0.1077ug/L.

2 HR5WE

2.1 ZE NI EE PBDEs #KJE /K F

TI4PBDEs e |
— E‘

BDE-209
=
1 ki A

BDE-190
BDE-183
BDE-154
BDE-153

= BDE-138

& BDE-100

BDE-99
BDE-85
BDE-71
BDE-66
BDE-47
BDE-28
BDE-17 =%

1 /41 1 1 1 1
7/

0 10 20 30 40 100 200 300 400 500 600
W (pg/m?)
K2 10 M= NS 14 /> PBDEs B 11 9K
Fig.2 Average concentration of 14PBDEs in 10indoor

environments

AR SCARE Y R R OR PR S BE A LR A T
BUH T 10 AN P IAEE(IP A 5 i =) 2 ORE A i

% N PBDEs W& 7K1 KA & 100L/min, K AF: [N (7]
24h BEUCRAERE LA 144m°, 4] I SRAEBORLA
SARFE R DS A R CHRI . ARG B, 2
JERERATE AL s 2R AR B F5 T NSRS 2
AU % N IR SE PBDEs 7K T

FH 2 PRI RAR IR b 3R 21 PBDES, bt
IN'E P IREE S SORAH RIS A PBDEs VX
o 427.26 F1 416.46pg/m’ A ORI A A A 32 8
FEAE B A1 ) BDE-209, &7 EE 43 51 4 50.01% F1
49.17%.BDE-190 At LR B A4 v PSS ey, 7 Mp
FHFI AR G EE A 50 7.98% 7.42%.
2.2 JLAM Kl PBDESs (15 &

ASCHERIE T 9 AR RSB ORI . FLZk . BHIA
iy s YRR . BRI, B SA . R
BR 4GB APPSR T 6 UK, 2Bk (A,
BOPIMER 1 5 T 9 PRk kL PBDESs 1%
i, 7] %1 BDE-100 H1 BDE-190 7F 442 iz it vh R Ao
i, BDE-154 7 F R 4R AR H, 30 11 gk
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Table 1 The content of PBDE:s in different materials(pg/g)

H x4 PR HZk FELAZAAT Al IR AR B 2 Al RIS s
BDE-17 10.2 8.74 6.54 0.173 0.145 0.177 2.04 0.882 4.40
BDE-28 4.55 4.04 4.22 0.208 0.146 0.0400 2.73 0.241 1.74
BDE-71 0.0250 5.99 1.82 0.0880 0.0130 0.116 3.15 0.0150 0.132
BDE-47 24.6 7.74 8.31 0.502 3.39 2.24 9.29 3.26 14.2
BDE-66 0.136 0.215 7.77 0.0330 0.258 0.490 0.263 5.62 4.66
BDE-100 0.199 2.11 4.12 N.D. 0.0250 0.182 0.192 0.0320 6.78
BDE-99 33.4 1.26 6.60 2.84 5.31 3.76 4.12 10.2 27.2
BDE-85 5.29 4.34 4.42 0.0390 0.0300 0.417 5.04 0.0550 6.32
BDE-154 491 0.376 0.0320 0.0880 0.0630 0.0520 0.0930 N.D. 0.804
BDE-153 8.38 2.46 0.814 0.664 2.34 1.21 6.17 4.92 9.38
BDE-138 8.23 1.56 0.277 0.469 1.27 0.159 1.13 2.69 6.14
BDE-183 0.0580 1.96 0.804 0.681 5.31 0.149 8.19 0.0960 1.04
BDE-190 0.0940 5.18 0.496 N.D. 0.335 0.136 0.178 0.104 0.0380
BDE-209 0.653 6.72 239 252 329 1.45 16.0 0.576 5.20
Y PBDEs 101 52.7 70.1 31.0 51.5 10.6 58.6 28.7 88.0

S.D. 17.8 113 12.6 11.7 8.70 2.61 8.26 8.48 13.9
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Fig.3 The proportion of different PBDEs fellow groups in

9typical materials
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Table 2 The PBDEs content and volatilization intensity

coefficient K, pppgs of each material

g MR y  PBDESTEE o Koo

CFBME)(ng/g) [ng/(gm7)]
1 PRI 6 100.76 55967.14
2 H 2 6 52.696 154985.4
3 ki 6 70.137 87671.92
4 A5 ety 6 31.004 19376.80
5 R 6 51.521 114374.3
6 R AR 6 10.575 75521.09
7 1y 7 A1 6 58.567 73208.38
8 SRS 6 28.667 23893.50
9 HhEE 6 88.003 162966.3
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Fig.4 PBDE:s total concentration from carpet and anti—

scalding tablecloth under different temperature
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