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Abstract: The long—range transport potential(LRTP)and overall persistence(Pov)of 7 PBDEs through air and water in
Guangzhou were estimated using the TaPL3.0 model. In addition, the key parameters of the model were identified by
sensitivity analysis method. The study results suggested that the CTD(air) ranged from 296 km to 811km, and the mean
value was 557 km. Pov(air) was between 19 and 279d, and the mean value was 184d.There were near 73.8% of PBDEs
distributed in soil, 16.9% in sediment, and 1.3% in water, respectively. While the CTD(water) was from 3090km to
4291km, and the mean value was 3731km, Pov (water) was from 228d to 854d, and the mean value was 731d. There were
near 92.1% of PBDEs distributed in sediment, 6.8% in water, respectively 1.1% in other environmental media including
air, soil and plants. Futhermore, this case study also showed that the BDE47 congener exhibited the strongest transport
potential and transported to remote regions, moreover, BDE209 tended to stay in the study area. The 7 congeners of
PBDE:s distributed mainly in sediment and soil. This paper also indicated that the CTD values tended to be lower with the
increase of Br numbers , on the contrary, Pov values tended to be higher. In addition, the research conclusions well agreed
with the study results of similar foreign research.
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(1) A BRI I5E 5 Yo bR B 52 B R 2% K IR I {7
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fif (tetra-BDEs). TLIRIPEA T (penta-BDEs). 73R
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BRI ik (deca-BDEs) 55, 737l 7 5 4+ 5+ 6+ 8.
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JNTRFN IR b it (A v e R kg 7 i,
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YD 1 Cb R 2855 A0, 3t Ad g 74y, A B [RTH
25 TR, SR (I 2 A0k, T B A T AR
B AR B 2 R KR A T AR B AR G 2 R K AR Bt
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(LRTP) PPN BRI AN [A) AR B2 PBDEs AT T
LRTP VP4 455 78 4 H &5 SR 06 51 S sz PR 0
PBDEs X858 i B T 70 AT — 2 i e L
PSR S H AT 7E B R LS PBDEs )
LRTP ;¢ H: B Fr A M (Pov) B LA 53 11 28 TFRIE.
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B R A
TaPL3.0 /& 3& T = AR A £ v it J& A 7,
FHINEE K TRENT KEHFR, & H T AL 22
JFCF) LRTP K Pov. W I 1595 Yl i 4 A% e Hh A
1000kg/h [RIFHEBOS B i) KA K A s
WA GRS ARRIRE- i A 56 A TR
W HE L AF 5T X IR B A = B R KA
THE. PIORMIRRIYE 5 AN EAHLLEL S EA L
ALFE R B TAH BT TaPL3.0 7EHEEIN SR
VL S HOIAT T RO B 254 LRT.
Pov {H J¢ PBDEs 7 %1 (1) 1 43 75 2,304 LRT
A R BT R BE B (CTD) KR ALE.
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U TaPL3.0 BALTAI 18 TS Y it
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1.1

# 1 PBDEs WEZEMEULFSH
Table 1 The main Physical and chemical parameters for PBDEs
S5 BDE28 BDE47 BDE100 BDE99 BDE153 BDE183 BDE209
JEE IR Ji 2 (g/mol) 406,91 485.811 564,711 564,711 643.61 722,581 959.21831
IR (g/m®) 0.334113 0.09471! 0.05411 0.0385"! 0.0167"! 1.5x10 M1 4.17x10°1
HIFNZE YR (Pa) 15710310 2.15x104831 3.68x10°M 3.63x10°11 8.87x10 %3 4.68x1071! 2.95x10 °13]
- TR A3 2R BV 0T 4 5.80113! 6.3913! 6.53181 6.76!"! 7.08H! 7.1415 9.9711%
() 642511 g4l 110t 92,513 161.515 1721 302.5!1
SRR AN T 98 A2 (kJ/mol) -20!"4 20t -20° -2014! -2014! -20° -20014
F-7K AN I A2 (kI /mol) 592014 584114 55° 70.8!4 62.111 55° 63.2"4
KA M2 W (h) 12811 256! 357t 46711 1110t 134011 76201
K2 3 (h) 14401 3600 3600 3600 3600 3600 3600
T3 2 W (h) 14401 3600 3600 3600 3600 3600 3600
DU 1021 223 (h) 5760 14400!' 1400 14400!' 14400!' 14400!' 14400!'
R4 102 2230 (h) 64° 128° 178.5° 233.5° 555 770 3810°

T afH A B ER DB IR A R 33 110.5 7%
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Table 2 The main environmental parameters of study area
R B I ZH FAA IgEE
FRBEA I T 22t A 1 kg/m’ 1000
KA m’ 7.4344x10°1%! KA o ] T A B LS 25 o/g 0.2°
KA wE m 20001 e B R ENE SRR gy o/g 0.02"”!
RARTHIAR m’ 4.2372x10%1! OB AR AT LB 5 /g 0.041"
IR m 1ot 2SI IR I 2 o/g 0.05*
TR m 02017 R I IR 077 2 o/g 0.01°
BRI IE m 0.031 A kg/m? 1.0°
R km/h 7217 LNIONTEAS =23 m’/m’ 3.0°
IR km/h 3.6" MK TSR R AL m/h 3
LA oLy 4398 B AR Le A T B 0.2711% IO/ BT R AL m/h 0.03"
A AT AR 3 TN 2x10 109 Rk % m/h 1.77x10 017
ZRHH e ] 4 Py A4 AR 03 K T B 5x10 61 AT R m/h 1081
ZKAR e 8 2 R AR AR S B T B 1x10 701 B AR BUT R T A R A m/h 0.02°
B A AR KL T B 0.2 B h Y BUT R T A R A m/h 1.0x10°%*
g p KA AR KL T B 0.2 Rz NasUL I-Y el 2V m/h 1
-3 e [ A AR KL T B 0.6/ TR 7K A U TR R AL m/h 0.01*
TR 7K AR AR S35 T B 0.7 DU UL R 2 m/h 4.6x10 817!
OB Hh 7 AR AR S35 T B 0.3 U TRV 2R m/h 1.1x10 801!
AR A A ) kg/m® 1500 T KR S m/h 3.9x10 %11
K F I A ) 2 kg/m® 15000 T R R R m/h 2.3x10 1
IR P S I 2 kg/m’ 1000 I KA 2 T S R A m/h 9?
g i A ) kg/m® 24001 L% P 2.00x10°"
YURLy T [ 11 2 kg/m’ 15001 A TR 7K A1) P 0.1*
VEa R BRI E
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Fig.1 The values of CTD and Pov through air and water
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Table 3 Codes of parameters for sensitivity analysis
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Fig.3 The sensitivity of key parameters of CTD and Pov through air and water
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Fig.4 Normal distribution of CTD and Pov through air and water
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