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Abstract D1y deposition sanplkswere collected fran a nunber of sites in N orthem Chma which can be categorized mibo cities (Beijng Tinjin and
Q inhuangdao), towns ( Zunhua Cangxian, Laiyuan and Zhangbei) and controk The sanples were collected n both w inter and summ er seasons
Po lycyclic aram atic hydrocarbons (PAH s) in the deposition sanples in sunmerand winterw ere analyzed to calculite the dry deposition fluxes of PAH s at
hese sites The measured dry deposition flixeswere (6 327 4)lgm™ % d ' and (16 4 £14 9)Ugm % d" ! br he cities (2 2F0 9lg m~?
d"'and (16. 313 8) Lgm 3 d" ! brihetovnsand (L. 0F0 3) Hgm 3 d ' and (1 60 7) Ugm 2 d™ ' for he control sites respectively The
PAH's fluxes of depositonwere significantly correlted to particle flux and the relhtionship was seasonally dependent w ith a highermass concentration of
PAHs n winter han in sinmer There was only a single outlier which did not folbw sudh a deposition—seasonality pattern The can position profiles of
PAHs als showed seasonality w ih significantly higher rehtive abundance of phenantrene nw inter than that n smmer There was sin ilriy in the
canposion profile anong sile calegories ndicating a reg ona l convergen ce due to digpersion and bng-range transport

Keywords PAHs dry depositon seasonaliy Northem China

. L 1x10 t
D) ] (Zhang
, et al , 2007). ,

1 ( Introductbn)

(N o 40730737 40771179); (973) (Na 2007CB407301 /3)
Supported by the National Natural Scien ce Foundation of China (Na 40730737 40771179) and the N ational Basic Research Progran of China (Na
2007CB407301 /3)
(1983—), , Email Zhao yu@ gmail can; * ( ), E-mail tao€@ uiban pku edu cn
Biography 7ZHAO Jingyu (1983—), male E-mail Zhaojyu@ gnail can; * Corresponding author, E-mail tao€@ uiban pku edu cn



1359

(Luetal, 200% Hong etal, 2007),
( Chang
etal, 2005 W angetal, 2006).

” ” 1~ 2
(Tao etal, 2003).

(Tao etal, 2006).

R (Smonich etal,
1995). - -
(Zhang
etal, 2007).
2 (M aterls and m ethods)
21 #aEX%
( ) ( ) ( ) (
) (2005 11 ~2006 3
) (2006 6~9 )
- ( )
( )
( 1). 30 an 45 an
) 100 mL.
400 mL R
LOL

- 18C

Fig 1 Distrbution of sanple sites

22 B&ERB AL
15 : (AQY)
(ACE)  (FLO) (PHE)  (ANT)
(FLA)  (PYR) [a] (BaA)  (CHR)
(h) (BbI) (k) (BKF) (a)
(BaP) (ah) (DahA) (L2 3cd)
( IedP) (ghi) 3& ( Bgh P). BARJFUH I & i 2

) , .15

s 1 mL
(10 g 100~ 200 , 450C 4 h

130C 16 h ) 25 mL
35mL
1 mL
(2 P- ).
GCM S (Agilent GC6890/5973M SD )
. GC : HP-MS 30m xQ 250 mm
, He , 1 K1,
60C,  5Cmin ' 300°C,



29

1360
20 min ; MSD : EI 15 ,
70¢€V, 45~ 600 anuy 1288 V, Q 85~ 7 00 ng mL.~ 1
230C, .
2 3 BRI EER 2 4 B
, Q05
( ), 3 (Results)
C - =)
, 31 A FEAEEERER

5% ( -d8) 80 ( -d10) 104% DahA |

( =d10) 9% ( -d12)  106% (HE-d12), FH 53w |
30 .15 1% ( 15 (P1s)
(a) )~ 107% ( ). Canbridge
Isotope Laboratories Inc
1 15
Table 1 F luxes of 15 PAHs deposition in cities towns and contwol siles in summer and wintes Northem China Hem=¢d!
2.2 2 00 £0. 65 150 1 50008 2 320 61 1. 6 3502 03 220X016 1 00%Q 40
5 80F0. 64 10. 00 X0 05 330 18 00£0 29 20 00 %1. 38 1. 0 16 0 200034 160%q 17
/ 26 5.2 23 119 87 7.0 46 09 16
L (63%74) (2230 9) (L 00 3) ( O llivon

Bgm *d, (16. 4 £14 9) (16 33 8)
(1610 7)Ugm *d . ,
(p=10Q 05).
(p=10Q 05).

p= 0 05),

4 6~119
a9 16

~52 ,

B

(Zhang et al, 2008),

2

§3Mgm d'(
2005 6~ 8 12

Mgm =d (0,

et al, 2002 Rossmnietal, 2005).
32 PHENFTREAGRAEAENEERTE

(m)
(2,

1.5 C® 3%
l_E 1.0
80
E
|
P 0.5
M

0 B2 i i fecd X KR 3t
e Kt RES Kb 8k RE HE  RE ORM
2

Fig 2 Partick deposition flux i cities tovns and control sies i

summ er and w inter

3 , ,

(m) (Pis)



7 1361
(r=0 692 p=Q 003), ,
, ( 33 FTUES KT R By i
) (p 4
Q 013 Q 001). , 3
( ) ;
) 3
’Z (Zhang
H etal, 2007). 4
Z_.
-13 08 -0.3 0.2 ’
lg[m/(mg-m2-d"™")] )
3 ( (Streets et al , 2007). ,
)
Fig 3 Flix rehtionship between partick and PAHs -3
deposition except an outlier in sunmer
PHE
3
’ (Zhang et al, 2007),
0.30
0.20
]
®
g
0.10
0
4
Fig 4 Canposition profik i cities tovns and control sites n summ er and w nler
4 , PYR, CHR  BghP (DahA
( ), ). HE _FIA  PYR

FLA PHE

2



1362 29

030 r 3 0301 2 %5
"o 7 it o -
17
| Les
0.20 i , O e 020
= I~
7 7
b g
0.10 0.10
0 < P o () BT
mw > 0O W K- - 4 oL B By a < 2 |
R TR EEEEEE R 22
5 4 ( ) ( )
Fig 5 Canpositon profile of PAHs i dry deposition of 4 owns in sunmer and 2 control sites in win ter
, deposition of PAHs to an uan site Park France [ J].
Amospheric Envirooment 36 2891—2900
’ ’ RossmiP, Guermni S, Molnawli E, etal 2005 Ammospheric buk
deposition to the lagoon of venice partl flixes ofmetals nutrients
4 (Conclusions) and organic contam mants [ J]. Envioment Intemational 31
959— 974
1) Sinonich § HitesR. 1995 O rganic pollutant accumulation in vegetation
1L 50~ 15 0 ug m 2 d 1 3 80~ 33 0 [ J]. Envromm ental Science & Technobgy 29 2905— 2914
-2 -1 Tao S, CaoH Y, LuW X etal 2003 Fate modeling of phenanthrene
Hem *d , .

with reginal varition in Tianjn, China [ J]. Envionmentl
’ Scince& Technology, 37 2453— 2459
Tao S, LiX R YangY, etal 2006 D spersionmodeling of polyeyclic

2)

aran atic hydocatbons fran can bustion of bianass and ossil fuek
and production of coke mn Tianjm Chma [ J]. Environmentl

3) ‘ Scince& T echnology, 40 4586—4591
WangGH, KawanuraK, Lee SC, etal 2006 M oleculay seasonal

and spatial dstrbutions of organic aerwsols fran fourteen Chinese

. [ (1950—), EKkIEERR HL AR cities [ J]. Enviomnmental Science& Technobgy 40 4619—4625
W, B9 I R TR B R M B TR 3 S o
Ha AT, ) , 20(4): 28—33
Zhang SC, ShenY T, WangK Y, etal 2007 A mospheric polycyclic
(R eferences): aran atic hydmocatbons and deposition i the southeastem subutb of

Beijing [ J]. Research of Environm entalS ciences( China), 20(4):
28—33( in Chinese)
Zhang Y X, Cao ] Tao S 2007 Emisin of polycyclic ammatic

ChangK F, FangG C, Chen JC, etal 2006. A mospheric polycyclic
ammatic hydrocabons ( PAHs) in Asiz A review fram 1999 to
2004 [ J]. EnviomentalPollution, 142 388—396

Streets DG, Fu JS, Jang C J etal 2007 A irqualiy during the 2008
Beijing O kmpic Ganes [ J]. Amospheric Envionment 41: 480—
492

HongH S Ymn H L, Wang X H, etal 2007 Seasonal varation of
PM | ;-bound PAHs i the atmosphere of Xiamen Chma [ J].
A mospheric Research, 85 429— 441

LuSZ TaoS LuW X etal 2007 A mosphericpolycyclic ammmatic

hydrwocarbons n China by county [ J]. Environmental Science &
Technobgy, 4t 683— 87

Zhang Y X, Tao S. 2008 Seasonal variation of polycyclic amm atic
hydwcarbons ( PAHs) emisions n China [ J]. Envionmentl
Pollution 156: 657—663
. 2007. PAH s [D].

, 1—127

Zuo Q. 2007 PAHs n surface soils fran the Westem W atershed of
BohaiSea Chma[D ] Beijng Pekng Unwemity 1— 127 ( m
Chinese)

hydwcabons in north china aw miertme study [ J]. Environm ental
Science& Technobgy 41 8256— 8261
O llivon, D, - Blnchoud H, ‘M otelayM asseiA, ;et al 2002 A mospheric



