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FE . U MRCA WIS YW 7E B 5o X A K EE B M %6 95 1, L p,p’-DDT .y-HCH . BaP H1 HCB N HF5E X 4 , 35 ] TaPL3 Fi%l
TE T HAEM 5 X RS Bk A b i B s sk vk 1. &8558, BaP #l p,p’-DDT il id KA M FHET A 25 (CTD) 8/, 43 31
4198 km 1255 km , FIH IS5 J KB B A% BE S BN 15 GBS HEY 8 10T y-HCH A HCB W0 B AT 1) 3 3 K e b R < itk
TR HEBS R %, HKAAR CTD 43511491 558 km F119 056 km, K CTD 435141 858 km FI21 104 km, A F T HAEWF 58 X 99 8L
JKAT y-HCH H1 HCB H9%E 25 B R 508, 43 51K - 2. 1 Fl - 54. 86, %W y-HCH 1 HCB H{Fi[A] T B 7E RS FREE b, Hod@ it kS
IER BRI FE RSP R BRESECHN 0. 551% 1 2. 2% ; i /K& HikBIRES 5 76 R P B SE 0N 0. 149% F11. 05% ,
T p,p'-DDT #1 BaP.
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Long-range Transport Potential of Typical Organic Pollutants in Nanjing

FANG Li-jiang, WU You-fang, DING Zhong-yuan,MA Zi-long,LIU Min, GAO Hong

(College of Resource and Environment, Lanzhou University, Lanzhou 730000, China)

Abstract: In this study, the long-range transport potentials (LRTP) of typical organic pollutants including p,p’-DDT, y-HCH, BaP
and HCB in air and water of Nanjing were estimated using the TaPL3 model. The research results showed that the characteristic travel
distances (CTD) of BaP and p,p’-DDT through air were relatively low, 198 km and 255 km, respectively, indicating relatively low
LRTP and difficulty in pollution dispersion. In contrast, y-HCH and HCB tended to transport over longer distances through water and
air, with CTD values of 91 558 km and 19 056 km in water and 1858 km and 21 104 km in air, respectively, indicating that the
dispersion of pollution in air and water of the studied area was relatively easy. Furthermore, the stickiness of y-HCH and HCB in water
was negative, and the values were — 2.1 and - 54.86, respectively, indicating that y-HCH and HCB tended to remain in the
atmosphere. The mass fractions in air after they passed air and achieved the steady state were 0.551% and 2.2% , respectively,
whereas the mass fractions in air after they passed water and achieved the steady state were 0. 149% and 1. 05% , respectively, which
were higher than those of p,p’-DDT and BaP.

Key words : Nanjing; typical organic pollutants; long-range transport potential ; sensitivity analysis; uncertainty analysis
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5,6-75 A O BE, y-hexachlorocyclohexane ) , BaP ( 7K
J[a] ¥, benzo [ a] pyrene) Fl HCB ( 7N & 7,
hexachlorobenzene ) X4 | iz H] TaPL3 5 5 &
TEJLA SAYAT BILT5 G W7 pi ot DAY 1 I e A 6 v
1, GRS T AR R b X XA 8 ) R ST
JepE i EA —E NS 5 SRR S L, DU
HEAT RG4S BRI PR BT D4R R AR

1 MRS

L1 W5 XA

[E2 B E VA R NSRS | B Wi N <l N 2 S )
W HEARFR A ALLE 310147 ~32°37" A4 118°22" ~
119°14" 2273 47 B DX 48 6 110 716 582 k. 5 L
DIRZPADING PN IVNE S CR TN N TINCT QI N
T4 KB AGE 1% DAL J& A6 #4001 18 T <
i, DU 73 B R K SE T, H 4R 2 B R D 106. 8
mm.  ZEYE AR S R TR N 2 4 EEAY KL
S, HA AR D S B AR X R 5 DX ) 4 3
FEAL R RS X O B, R B e B AL
A /INTH AR L1,
1.2 TaPL3 fAUAELL

IZABLIE T = AR LA Bk AR, LIRS
FIARMA R TR SR, X5 G W 7E PR 58 v A S Re AP
(overall persistence, P, ) MK B 25 5 2% 78 77 (long-
range transport potential, LRTP) #EA 758, #7 HE v7.
N RERSY S P RS R T o C 35 SEE S A LIPN
K T AR E HE R A 2 W BT, 9RO 1000
kg-h ™", 20038 o KA RK AR B 7K iy A5
PR i Al 200 J5 1 T D 2 A A% PR AR AR ) A
I HL I gk ek R PR 555 A v 4 5k B R S HE RO DR AR
. APy Bt ARG O R A PR A
[i 3 JE 725 ey O BRI AHIT RS | B 20k B AR IRZS I
A W) BTE A FR B AR A 3% B AR 4. A RBEHDL ) 36
A BT AR R R L U X S
ANEREE AR, Ho P AR LA S I TE N 4.
1.3 BRISHER

XFFAERS IR E A PR A ML ER 1 281071
JiiH TaPL3 MR IL T F A 18 Y5 Ye 4 B
SRR 46 TS XIS R 4 HARTS S s ik
BRSO SCHR8,9]. BFFE IX AR SHULR 1.

2 HR5ITR

2.1 TaPL3 B4
223 FH T AV HLTS YL oE KRR AR

AP BT I B L, SR A ¢, 34 BkER
UBH , RAFS BT B S, H <A K
A A DU AR R AR 43 B A A (W .S SED
MV FER.

*1 HRRFESH

Table 1 ~ Environmental parameters of the studied area
ZH LI
HLEE/C 15.4012]
KA/ m? 7.33 x10°013
KA E/m 1000
KRR m? 7.5 x 10815
IR/ m 2.4810]
TR E/m 0.1014]
DU IR /m 0. 1014
SEHXGH/ km - h ! 9.001%!
IKAR P/ km +h ! 4. 68171
[EKHH/m-h ! 1.23 x 10 ~4015
RANRA e/ mg-m =3 0. 1940161
KRB TR /g m 2 55. 61010

®2 HBAFHTRWHMBENKSH TaPL3 REHH 4R

Table 2 Model output for exposure of typical organic pollutants in air

S p,p'-DDT v-HCH BaP HCB
L,/km 255 1858 198 21104
1/d 1761 1560 1227 4431

H 9.62 x10 2 0. 966 8.89 x10~* 2.23
Sw 0. 764 2.1 0. 996 -54. 86
S 1 0. 995 1 0.983

Sy 0. 655 5.26 x10 2 0.997 5.46 x 10 ~*

®3 HEFYSRWHEMENKER TaPL3 BREHH 45 R

Table 3 Model output for exposure of water to typical organic pollutants

21 p,p'-DDT v-HCH BaP HCB
Ly/km 7877 91 558 6725 19 056
1/d 1926 2385 2367 4627
Sy 0.913 0.963 0.913 0.993
Sskn 0.181 1.40 x10 3 0.196 0. 0748

MFE 2 F13E 3 347, BaP Ml p,p’-DDT 1 FHEK
SRR RN, B CTD /0N, #1741 B
Fan ik BV F1 A, U I HHF 9% X V5 Y A X B ME
R, B 22 B R X 9 X R AT RS 4 T HAE K
)23 A K DR = B i AR IR A T B i it
y-HCH il HCB H FAERHKAE T BA B A
], H CTD Bk, KB BT A58 1 W g, e AT fE
A AR K AR R At DX 3, 15 e i 3
B, 2 T DX B A T At DX Sl A5 7 A 5

T G A TR A, AR A ZE DU AR AR
HE B LR R, AL EE R 150 km,
RV 55 BE R 50 ~ 70 km. MR 4 SR 4R HT
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p,p'-DDT,y-HCH, BaP il HCB i# 4 K<Y CTD 43
h 255 1858, 198 21 104 km, HA 5 X T #%
BEST. B ZX LRI ER K AL 43 Hh X ) 5%
A, A2 5% 2 B0 P 0 1 DX 58 i) L3R, AHKT
F BaP il p,p’-DDT, y-HCH F HCB AT #% HE 2
K, HTAE R 2] G2 xhml pg | 1L | Bk v S5 X

SO AR X VIVG AR TP A M XA ER
oM. SR KR AL G Y CTD G & TR,
{5 Fy e ot L DX g T AR U, DR O HL 5 e 4
IR PR R GE. MRS R M, p,p'-DDT 7E
U IX R AP B s A, I HLB AR R i 3 L 85
W R S B % &, p,p/-DDT i i
BRI TR I AN K.

HCB 9 B AP 7E RS FK R A 23, 91 HL
3k e T A 3 A LG G, Horf y-HCH Fl BaP
FETKAAR T R B A AL, 2R AP U L 42200 T
HCTD ZIAHZEAR K FE— DX B A AT, R A
M CTD Z [ %A R —E R PE L R,

(A1) T HCB A (143 At B85 R A= A ik i 3
HAERKS NG R, Ty 450 F JORE e 1 B4 i
RAVUEIER (BfE S LR, NS F
HEANSAH, IR A 2R« BRER ™ BG4 R U 1.

A RS W A S AR T TR 2 3R 1) Ak
W AN AR BRI 53, oA Wi a)
T BR 7B b 3% IR BT A AT AN 3R (5] S Y A
BN R 2 WL KX y-HCH #1 HCB (56 %
KA, S - 2.1 Al - 54.86. 5B y-HCH Al
HCB {ii ] T4 B8 7E KA, 9 H HCB [y-HCH
WRGAEETRA, Hal o KRR ERIL FI RS
JEPE KA B A BB X L i KAk
FFaASIE HCB FER P B 80k 2. 2% , 1 &
=T p,p’-DDT (0.067% ), y-HCH (0.551% ) , BaP
(0.074 8% ) , 1 KA Hak BN RS 5 2o = o 5oy
1.05% ,1fii p,p'-DDT . y-HCH H1 BaP 5 & /3 %% 73
51°40. 010 7% . 0. 149 5% F1 1. 45 x 10 *%.

2.2 BRI RSB

Z:HE Mongan 251" #8133 R BURE SR
2, VL HCB Sl 315 T HAEDE 5 X 43 50l 3l i KA
FKARET A S HO ARy 25 SR I A sk, 4%
TS BURARAD LR 4 R BE R B 1.

HH L 1 AT 2 BE-7K 43T 28 25000 X 00 38 5 R
SRR CTD [ R sEma R, 434 I R i e 2k
BT RIE B A T 1Ko [ K, (L&Y
B EAKEETEY LI DU MY S5 EE A

®4 RPESWHEESHNEX

Table 4 Meanings of the key parameters in the sensitivity analysis

B o1 || 241 o1
JEE IR T it X1 || X13
PR 2 X2 | R Rk Y1

UL B i I A B X3
FEERPBLRBXE X4

DU A AL R Y2
FEREKATRBTE Y3

A X5 ||#E R Y4
IR AT EL RS A X6 || Y5
R X7 || KR Y6
KA X8 |[UURRA KA AR YT
DU KRR B X9 ||kt iR B R Y8
i A AR EL X10 ({7 AR gk Y9
IR X11 |[GURR VTR R Y10
KIS/ KT RE X12 || Y11
300
150 H
gl M = M M H I—l —
— - =
£ 150
=
W& —300
=
= 450 |
IT'K— 3
600 X: A
=750 |
-900 1 1 L L I I L L | | 1 1
Xl X2 X3 X4 X5 X6 X7 X8 X9 XI10 X1l X12 X13
400
300
200 }
=
= 100
w1 o M [ o []
™ | = J
ﬁ—mo
-200
Yo KK
-300
-400 1 ! L L L I l ! L !

YI Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 YIO YII

LY
E1 @#ERSFKER CTD HXESHNREE

Fig. 1 Sensitivity of key parameters of CTD in air and water

JiT , S BOLAE R AR 52 ok g sk 32 TP AT
55 HE i KA FKARRY CTD (8. KA TR
KA AR 2 B0 X B K PR TR B TR ok
FEI AR B5ORN /K A4 3 3 4331 % HCB 3l i KA
IR AT HE B ik HLAT IE 52 .

2.3 FREIRNHRE SrHT

LA HCB A, 18 525K 2 7 R 847 T
AN E A3 HT AR I R ASRUK AR I CTD (A5 &
IESS LA, WL 2.

ATy 1 235 58 %) 43 A o] D 3 2 RS CTD
P B0 AT T X A 4. 05 ~4. 42 Z[a], /N THF5%
X SEFRIE A X BUE 4. 32, R PR 3 BT o KR
CTD MSCHEESH0H e U VR I S 805 £ Tt
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379 394 409 424 439 453 468 483 498
L;\fkm

0
340 360 381 401 422 442 463 483 504
LN'rkII’l

2 EMPTHPBEBIXSIKER CTD HESH

Fig. 2 Log-normal distribution of CTD in air and water

A7 TFEIREESEL Y5 T AR A iy 235 R 8 53 D
ANFSEBME. Tl KRR CTD f TS5 IE
SOV HEB , (AR AT XU 3550 A T
4.17 ~4. 88, = TS brid s K AR T3 B0 4. 28.
2.4 H5ENIMIF

Beyer ™ Fl FIAS R A A3 2 A9 HCB 8 i KA
KRR CTD FIARAFFTAR Fe i, T8 45 Rt g e,
BUNT 1AL, Hrh R s M X HCB 1Y L, 1%
F Beyer FYITRZ5 3 0. 72 NXFEC, 10 Ly, W& T
0. 87 NXTEEG. 43l R 3= %02 Beyer 150 T 7
IAESHON “EQC priEXEL” , Mk L PR b =
B AR I 4t SRR A 45 A Y X, K MR 7K
IR S, EQC M85 Fli g sl X A7 3 K 2
A, 4%k 14.4 km-h™' A1 9.00 km-h™', 3.6
km-h ' F14.68 km-h~", 20 m F12.48 m. i R fi{
BEATEE R AT, 5 b X IR S50 L, A Ly,
B2 L BRI S HOR (£ 5). == NHLIX 1) HCB
THEZE I 5 AHIE 58 AR DL, B 5 Hl DX 735 T =2 b
X, H L, ALy {H5 504022 0. 20 F10. 06 XK.

*5 ARMXIERXSMKER CTD &

Table 5 CTD values in air and water of different regions

RS X 35k L,/km Ly/km
EQC pRifEF5E 110 000 2 600
AU X 21 104 19 056
22 M s X4 13 307 16 658

3 it

(1)BaP Fl p,p’-DDT fE RS H Y CTD B/, 15
YORG Y1, H A SR Ry 38 2 K AR AT K R R
%M y-HCH 1 HCB WU 55 A5 ] 38 3 R AR 44
AT R B %, A TZERFFEIX 41

(2)p,p'-DDT y-HCH , BaP 1 HCB & Z= %t 2214
ZRAGHR B SR o b DX 5 ) B AR, A4 2R X 8
AR ERHL X B FL K. T y-HCH A1 HCB (R
AR R M 7E B 2 AT RE 2%l g L Ll Py
BV 45 L DX 7 A S, A 2R 2 XPVLPE ) AR TP
86 Hb DX AT R 435

(3) 7KX} y-HCH F1 HCB A5 1 R 6 (E, 2351
A -2.1 Fll -54.86. FB] y-HCH F1 HCB {8 [a] i
BRTE RSB .l KRR T3k BIRAS J5 78
KA BB E0H 2 & T p,p’-DDT Fl BaP.
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