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Simulation of Long-Range Transport Potential of POPs in Poyang Lake
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Abstract: The long-range transport potential (LRTP) and overall persistence (Pov) of 5 typical persisitent organic pollutants( POPs)
through air and water in Poyang Lake were estimated by the TaPL3 model. The characteristic travel distance (CTD) and Pov of
different POPs were compared. In addition, the key parameters were examined by the sensitivity analysis method using p, p’-DDT as an
example. The results showed that the CTD,, of p, p’-DDT, y-HCH, HCB, PCP and 2,3,7,8-TCDD ranged from 432 km (2,3,7,8-
TCDD) to 86479 km (HCB), and the value of Pov,; ranged from 85.6 d (PCP) to 2231 d (HCB), when POPs were emitted to the
atmosphere. Soil phase was the main fate of these typical POPs, and it was about 72. 0% percent of the total phase. Meanwhile, the

CTDy, ., was from 4 207 km (PCP) to 1. 19 x 10° km (y-HCH), and Pov,,,, was from 103 d (PCP) to 2890 d (HCB) , when POPs
were emitted to the water. Sediment phase was the main fate of these typical POPs, and it was about 52. 5% percent of the total phase.

Water

Half-life in the environment and octanol-water partition coefficient logarithm of POPs were the two main physical-chemical parameters
that affected CTD and Pov. When compared with other similar studies in China, the CTD,; of related POPs in Poyang Lake is in the
middle level. While the CTD,,,,, was a little higher than other areas, which was due to the higher water depth and water flow velocity

of Poyang Lake. Therefore, the higher water depth and water flow velocity were two significantly-affected parameters of CTD The

Water *
results could provide a scientific basis to studies of environmental process and risks of POPs in Poyang Lake.
Key words : Poyang Lake; TaPL3 model; POPs; long-range transport potential (LRTP) ; overall persistence (Pov)
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Table 1 Physicochemical parameter of pollutants
S8 B p, p'-DDT y-HCH HCB PCP 2,3,7,8-TCDD
JEE IR J5 g-mol ~! 354,517 290. 839 284,797 266. 347 32205
I 7 °C 25 25 25 25 25
KA 1 h 50018 10405 735005 55017 241 1]
K A2 h 8000!7) 17 000! 550000 55007 5500
s h 250008 17 000 550000 170017 17 000
PR 2 h 200007 55000 550000 55007 5500007
B A 2 S h 250° 520° 3675° 275¢ 148011
KA REEAE L AR kJ-mol ! 10" 10" 10° 10" 10"
TR e g T A R kJ-mol ! 30" 30° 30" 30" 30"
e AR T AL g kJ-mol 7! 30" 30" 30" 30" 30"
DU h A 0 T AL g kJ-mol 7! 30" 30° 30" 30" 30"
R v o e 1 7 A kJ-mol ! 10" 10" 10° 10" 10"
TR it gom™ 5.5x10° 3171 7.301 5.0x10 3] 1417 1.93 x 1003
HRZESE Pa 2.5%x10°7 5.60x1073070 2.3x10°30 4,15 x10- 37! 2.0x10° 73]
S E-7K 43 T R B XL o 5.6l7) 3.78010] 54717 5.057) 6.8
LGIE °C 108. 57 112,517 23005 17417 30515
- A R B RE AR kJ-mol 7! - 11.19%] -22.230] -16.87"] -20" -18. 220
R & TP kJ-mol ! 76. 941 43,15 46. 350 55P 74. 440
1) a BEARVER A AP 1 119 0. 5 %5 b BERUERIAE
*2 HRNEERESHY
Table 2 Environmental parameters in Poyang Lake
ZH Hfy B f 24 i<k A
IR 18. 0121 B 1 2% kg-m 3 100013
KA m? 3.21 x 10" || AKAH H [ A BLAR grg”! 0.2¢
KA BE m 10001 g v i A ML £ grg! 1.2 x10 72017
P ENTTEAS m? 3.21 x 10°02] || YLAW) o [ R AT BB 2 gg! 2.2 x10 2018
IR m 6.4012] NG N o g-g! 0.0201
R m 0.1013 B e i grg! 0.01°¢
U R RE m 0.03131 G}y kgem 2 1.0°
R i 38 AR B e 0.31014] T T AR AR m’-m 2 3.0¢
K km-h~! 14, 11151 MR KRR R AL m-h ! 3¢
b/ %SRS km-h~! 4,681 TN KB R B m-h~! 0.03¢
AR v ] 1 A AR To 2.0 x 10 MBI B oK AR m-h~! 1.87x10~*
KA e AR AR 3 B e 4.56 x10°° || KB THIFH R m-h~! 10. 81131
TR AH 2 B AR AR AT B ToE g L1x1075 || H3EPASAHY B RERS R A m-h~! 0.02¢
3RS T AR R B B To 0. 201 AT BRI R AL m-h~! 1.O0x1075¢
B UK AR AL i 0. 3010 4 KA B TR R AL m-h~! 1e
3 [ AR A (AR S B T4 0.5010] TURR) KA B0 A% R 5K m-h~! 0.01°¢
DU 7K T AH B R R 43 4 o 0.70131 DU 3R m-h~! 1.9 x107115]
TURR W o [ 1 AR A PR B3 4K TR H 0.3013) IR P i m-h~! 2.85 %10~ 615
SRR E R kg-m~? 2000013 A HEAK I R R m-h~! 3.9 x10 751
KA v ] A 285 kgem ™3 1028 38 [ AR 2 R m-h~! 2.3 x10 81131
IR P 0 2 1 B kgem ™3 1234 M KRR AR RS R m-h~! 9¢
3 e [ A Y % kgem ™3 2400013 TH P ToEH 2.0 x10°13]
TORRA) v 31 AR 1) 2 kg-m 3 15001131 LA T RN 7K L] Joi e 0.1°

F 2 h BRI K B A2, 3. 21 x 10°m* A
IO B 2 SRR IBCR K BT AR 10 A%, KR b ] A A

UM, KA o I (A 10 8 1 42 304 4,56 % 10°°
1028 kgem > BRIP4 R 4 it 47 -1
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SEAR KRR A SRR B, AKORE v AR 1% %% 2 Dy
1.1 x107°, 1234 kg-m ™’ i X2 £ 7= 5 198
kg-hm 2?45 FEKH A 1.87 x 10~ m-h " 1 %6
FH I 45 R R P 4491 640 mm' " 545,

2 HREER

B 1 45 S 58U A TaPL3 580 45
RIBEAU 45 R B oR , 7E RS, p, p’-DDT, y-HCH,
HCB. PCP #12,3,7,8-TCDD {J CTD,, 43l 4 576 .
2774 . 86479 . 759 H1432 km, Pov,, 53541567,
1152, 2231, 85.6 F1954 d; 7E/KAKH) CTD,,. 53
W18 163 . 1.19 x 10° . 51 881, 4 207 14 288 km,
Povy,. /3281361, 1393, 2980, 103 F1497 d, &0
3.

&®3 POPs BT ASFAKER CTD 1 Pov
Table 3 CTD and Pov of POPs through air and water

CTD,,  CIDy,. Povy,  Povyy.
POPs /km /km /d /d
», p’-DDT 576 18 163 1567 1361
y-HCH 2774 1.19x10° 1152 1393
HCB 86 479 51881 2231 2 890
PCP 759 4207 85.6 103
2,3,7,8-TCDD 432 4288 954 497

5 Ff POPs 1E4% EAHH 4340 WA 1. 24 POPs
Hee s KA, & A R 200 15, 37.9%
(HCB) ~95.4% (2,3,7,8-TCDD) , ¥ 72.0% ; 1T
FUWIAH . KA Z, 539k 3.93% (2,3,7,8-TCDD)
~39.3% (HCB) , ¥ 20. 4% #1 0. 360% (2,3,7 ,8-
TCDD) ~40.5% (y-HCH) ,"F-¥J11. 3% ; POPs 7E K
SARFAEBEAR Th Y 2 A 8/, 24 POPs HE L 27K f4
W UL AR & POPs 19 22945 ,10. 8% (y-HCH)
~83.7%(2,3,7,8-TCDD) , ¥ 52.5% ; /K, -
B SRR Z, 9 7.67% (2,3,7,8-TCDD) ~
75.9% (y-HCH) , -1 29. 6% #1 0. 460% ( PCP) ~
40.5% (p, p'-DDT) , ¥ 16.6% ; POPs 7E KA
FRE AR rh o A 343D

3 SRS

3.1 CTD 3t

TE RS, POPs () LRTP 325232 KA VLI R
SR R AR s RIS eI CTD
HiF M 2,3,7,8-TCDD < p, p’-DDT < PCP < y-HCH
<HCB, Ry K 1 POPs A & w1
CTD,,. METHEK POPs i, W s
e 2,3,7,8-TCDD 7E KA, H B fifk S5 o 6 T e

100

. (a) POPs (K*%)
W 7 Biisg
80 1 M+ il I
O kik
= 60 F
=
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=
m 40 b
20 b
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Table 4 Codes and definitions of parameters for sensitivity analysis
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