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Abstract: In order to research on the vertical distribution of atmospheric aerosol, aerosol samples were simultaneously collected with cascade
sampler at 8, 80, 240m of 325m meteorological tower during September 2004, in Beijing. The water soluble ionic concentrations were analyzed
by IC. It shows that there are three types size distribution: (D ions whose mass resided mainly within the accumulation mode with the peak at
0.43~1.1 pm(S0,>" » NH; ,NO; ,K* ), @ ions whose mass resided mainly within coarse particles with the peak at 4.7 ~ 5.8 pm(Ca’" ,
Mg * ), @ ions which were two modes with the peak at 0.65 ~ 1.1 pm and 4.7 ~5.8 ;ym(NO; , C1” ). The concentration of ions such as
80, »NO; » NH, increase with the height rising. The concentration of ions such as Ca®* s Mg’* have the peak at 80 m. The concentration of
ions such as K™ ;Na® , CI™ have uniform distributions at different height.
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Fig.2 Size distribution of water soluble ions
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Fig.3  Vertical distributions of water soluble ions

HIAE 0.65 ~ 1.1 pm FTRIARBL . 6 JCRAE, BIES 11
REAR I3 ATRFAEAR — 80 FORAEWREE A 205 /T LA
BRSBTS 1 R 2R B AR R .

FURE 5, A 1R PO VR B H B AE 3.3 ~ 5.8 pm
kA B TS 2 1 B T A (B2 U AE 3.3

~5.8 HRLAR O X n) A U A RS R 1
P 55 KR PR 0 THT A A S N, T i TR 45 i e %
Ca-Mg EZ K [ T RIS R, ca (5 — A E 2
SRIEE AN VP R R ARk
R 7 AT, 91% ~ 93% 5585 F79% ~ 91%



18 E7

F} 2% 28 &

PR AR T DA A B B R T
PR B RS R RIS

35% ~ 61 % MVHE TR 40% ~ 68 % M52 143
ALEARLT B 3 FTEUFE 6 UCRAEANES 1 F1 4
B IRLAR 23 A AR AR K, 5 ) 2 09-24 FT 09-28.
09-24 44 2 1 A B 1 LB A e dbi v, 20
TR 59% F1 68% . 09-28 MBS T A1 5 & T &
B AT R T A T R R BE ) 659% A
60% AR T 1 GBS T RN B 1 3 Rk R
P RURL b B B T R R R R
SO TR BT AT AR AH LR R AR o A (] 2D, T
DU HH B0 28 R0 S0 3 A AH R R R 5

80 m,240 m F1 8 m )& Fp 7Ky PE B 14 — 32U
RLAR o AR, SURAEIR S 1A 2200 .
2.3 KPR T E

PR 7K B8 7 R AR 20 AT 5 43 ) 0 A 1L 4
R 8RRV T 2 16 2 o A e R B T
I A0 A AR AR AT A2yl 3 28 IR (80,7,
NH, \NO; ) B 45 i JE T &, o B2 A 38 i) e 45 7
80 m H HL i B PR A L B 0 s T LA AT LSS AT 1
NN e

SHRL - B R R R ) I 40 AT A 240 m A
[~V 353 (6 CRAE D L 80 m A1 8 m A (193 5 433l
H T 7T% 5 10% . R85 & 09-29, 240 m 4 [ JE T 80
m A1 8 m AL 2 = T 13% 5 24% . 09-29 Fit i
R 42 pg/m® s RFIIMEN 1.2 £5, 0T LR H SR
I Ik T e s B SR AR R Eh ) SRR AR R R Rk
B AAABR ORI A, SRAE S IR B AL
(RHETSCE , mT DAHE G 1 b A2 dzg i 20 At Ik >k, Fh ik
DINCEAEES R pe S ) NN T | ) VA= o
JEHEAT R

YKL PGS IR 5 % B TR 20 AT N 2 240 m 4B Y
PRI ELL 80 m AT 8 m AL IR 4l &1 T 3%
6% AH & 09-23.09-24 71 80 m Ab I =i 1H, 09-23 fiH
i £ 80 m Ab A I L 240 m AT 8 m Ak ¥R 433l v
T 6% M 49 AR HH iR #h 1 2 B 73 AT LU AR R R
57, B ARAE 80 m A H BRI B 4 i (L AE 31X, i
T A P AR P8 52 G 0 R %) R ) A K L B ik o ok
(14T 1 2 R e R T 1 S A T S () i e 6 7 %
o R, ATRESE 80 m Ak HE I (1K U AL

YR TP R R R R I A T4 AT N s 240 m AR T
PR EELE 80 m A 8 m AWM FE 4>l = T 4%,
7% AR B () TE H AR SRR R R — 4+ 6
UCRAE R B = FE T v, W3 In . T LU H, B3

P R RNl BR AN 52 J) Y 1) 5% W), 46 A2 DA 3k 08 s 3 B
T2 (1 H 7 v s I R

FEURE o AR I 6 A TR 5k R0l R R IR P Bl A
BT E A BN A 8 m AR AR, 80 m
240 m bR AR HELT

FEURL - HH 5 281 3 P55 1 T 0 A1 oA P34k
80 m A [ B 55 1= » FE I A 09-24, 80 m AL BE B
240 m A1 8 m ALK FE 2 il T 28 % F1 26 % ; 09-23
BB 1 B T vy, WA BE AT T v ) 5 09-26 Bl A =i B
Thimn, WA TR A FEIba, ca B T2k B 138
RGBS, AR T AR AL — A FE R e
G S - L0 A LIRS % T e R ARt T ) A R i
SIS .6 UCRFF, Bk 25— I 55 1) 3 74341 B4 29 1
HARARL .

SR T A IR R TR B A A R s PR
PUH T B2 AT R 5T 09-24 A 09-28 K R
I, 73 BI7E 80 m F1 240 m At B i 8 B4 25 7 A
B Ly AT T 53 3850, AN [R] iy FE I BEAH 2248 53
FITE 3% 1 19% LAWY .

3 4ie

LI B TR] 25 7R B B v B (0 T v 1
BN NOy +S0,>" WNH, « Ca™* J2 d5 32 IR 7K ¥
PETCHLES T, RIS 7K w2 - e EE 2 1) DT RV

(2)80,>"» NH; ~NO; ~K* [M¥KJETE 0.43 ~ 1.1
pm IR Ca®* Mg IRIRBEAE 4.7 ~ 5.8 pm 11
BRUEAE s Na*, CI™ AL 0.65 ~ 1.1 pm A1 4.7 ~
5.8 pm HBLIEAR .

ARG G R W B WA " B 1
AR AR 2 MR 1 ) 32 g e IR 1

(4) Z KB F (80,7, NH; «NO; ) Fifi 45 1= J& I+
R VAT A 38 1 e L BE R T A 8om HE I B
(PR N N R i e

B LS5 T S50 TAE: Mg A LR
RIS TAEN BAEAUSR I AL BN G 48 41 T K
AR SCRE R R R B

ERp N

[ 1] Seinfeld ] H » Pandis S N . Atmospheric Chemistry and Physics -
from air pollution to climate changel M]. New York : John Wiley &
Sonss inc.> 1998.

[2] Yao X H, Chan C K, Fang M, et al. The water-soluble ionic
composition of PM,s in Shanghai and Beijings China [ J].
Atmospheric Environment, 2002, 36(26): 4223 ~ 4234

[ 3] HeKebin, Yang Fumo, Ma Yongliang » et al . The characteristics of
PM, 5 in Beijing» Chinal J 1. Atmospheric Environment » 2001, 35



TR AR AR TR I KV PR S 1 IR AR 23 A A B9 A 19

[4]

[6]

[7]

[8]

[9]

L10]

[11]

(29): 4959 ~ 4970.

Masaki Takeuchi » Hiroshi Okochi » Manabu Igawa . Characteristics of
water-soluble components of atmospheric aerosols in Yokohama and
Mt. Oyama, Japan from 1990 to 2001 [ J 1. Atmospheric
Environment, 2004, 38(28): 4701 ~ 4708.

Yin J» Allen A G, Harrison R M, et al. Major component
composition of urban PMy and PM, 5 in Ireland[ J]. Atmospheric
Research, 2005, 78: 149 ~ 165.

Wang Ying, Zhuang Guoshuns Sun Yeles et al. Water-soluble part
of the aerosol in the dust storm season-evidence of the mixing
between mineral and aerosol [ J J.
Environment, 2005,39(37): 7020 ~ 7029.

Acker K, Mertes S; Moller D> et al. Case study of cloud physical

Brocken [ J J.

pollution Atmospheric

and chemical processes in low clouds at Mt.
Atmospheric Research, 2002, 64: 41 ~51.
Veli-Matti Kerminen, Risto Hillamo, Kimmo Teinild, et al. Ion
balances of size-resolved tropospheric aerosol samples: implications
for the acidity and atmospheric processing of aerosols [ J 1.
Atmospheric Environment, 2001,35(31): 5255 ~ 5265.

Yao X H, Lau A P S; Fang M> et al. Size distribution and
formation of ionic species in atmospheric particulate pollutants in
Beijing: China: 1—inorganic ions[ J1. Atmospheric Environment,
2003, 37:2991 ~ 3000.

Chan L Y, Kwok W S. Vertical dispersion of suspended particulates
in urban area of Hong Kongl J1. Atmospheric Environment, 2000,
34: 4403 ~ 4412.

Pakkanen T A, Kerminen V, Loukkola K, et al. Size distributions

[12]

[13]

[14]

[15]

[16]

[17]

[18]

L19]

[20]

of mass and chemical components in street-level and rooftop PM,
particles in Helsinkil J1. Atmospheric Environment, 2003, 37(12):
1673 ~ 1690.

Tripathi R M, Kumar A V, Manikandan S T> et al. Vertical
distribution of atmospheric trace metals and their sources at Mumbai,
Indial J1. Atmospheric Environment, 2004, 38: 135 ~ 146.

Wang Mingxing, Winchester ] W> Lu Weixius et al . Meteorological
and chemical controls on the vertical distribution of Beijing summer
coarse and fine aerosols[ J1. Advances in Atmospheric Sciences
1986, 3 (4): 432 ~442.

FRATAE, WL, 5K, 48 JEIUA R R ORI AL 2% o K 3L
W AREFELT]. U PR B ST 2000, 5(1):6 ~ 12.
MR 0T, TilEE, THE%, 55 QU b & R KU IR
Lol A AR, 2002,13: 113 ~ 126,

KT JMFEGE, TR 55 . AERTT R AR T AR A LT ]
BB, 2002,23(6): 11 ~ 16.

Wang Ying, Zhuang Guoshun, Tang Aohans et al. The ion
chemistry and the source of PM, s aerosol in Beijing LJ].
Atmospheric Environment> 2005, 39: 3771 ~ 3784.

Arimoto R» Duce R A, Savoie D L, et al. Relationships among
aerosol constituents from Asia and the North Pacific during Pem-West
ALJ]. Journal of Geophysical Research, 1996, 101: 2011 ~2023.
Zhang D Iwasaka Y. Nitrate and sulphate in individual Asian dust-
storm particles in Beijings China in spring of 1995 and 1996[ J].
Atmospheric Environment> 1999, 33: 3213 ~ 3223.

WiRo B B 0 b . s ORS00 e /N JSORE £ 00 2 A0 A
LI]. PRBERPEBIT, 1994,7(3): 1~ 9.





