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Abstract: Dust samples were collected from three Asian dust storms in Beijing during February and March 2004. The dust
particles originated from the Gobi desert in northern and northwestern regions of China and Mongolia, were transported to
downstream areas over the continent., 481 individual dust particles were analyzed and classified into 8 different classes
using scanning electron microscopy with X-ray energy spectra. The major classes of dust particles were defined as follows:
“Si-rich”, “Ca-rich”, “S-rich”, and “Fe-rich”. The Al-S-Ca ternary plot and comparison with dust particles collected
around Taklamakan, Hohhot and Dunhuang, indicated that the dust particles were chemically modified during long range
transport. The Ca-rich particles offered a favorable interface for heterogeneous chemical reactions with acidic gas SO,
emitted by anthropogenic sources. The heterogeneous chemical reactions involving SO, led to the modification of parts of
the surfaces of some dust particles. )
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Table 1 Information of the samples collected during

Asian dust storm periods
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BE RHAY  RHR R
b (C) (%) (mhs)
Bl  2004-2-13 10:00~15:30 10 40 4 NW
B2 2004-2-13 15:50~20:00 9 14 6 NNW
B3  2004-3-28 08:15~11:15 20 17 33 NNW
B4 2004-3-29 11:15~20:15 21 14 6 NNW
BS 2004-3-30 14:00~20:30 14 17 5 NNW
2 ZR5i}ig

21 3 RPLEEFIR T

ZAF 1 MAENENSZ AR E
END2 A BHIRLETERFETPIEIGBES
w3 g 2829 B AERIERETF
E bR pEmX I, 3 B30 BRI —%
4h BV, EEREDRGIEEP RS
T EERM 1000m B EMIRZHIZTE.

o 1000
T 500

e —— v
12 06 %330 [

‘ B 1 2004 4 3 RELEH 24h R
Fig.1 24h isentropic backward trajectories of three dust storm events in 2004
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Table 2 Types and compositional characteristics of individual mineral dust particles

b4z FER R T g
2L bt : £ - BAE A% BOE . BSE A% BAE
B(%) B%) B(%) &%)
Si i 8i(77+1.4) 37 1.6 48 125 19 49 124 248
Si+Al Si(48+0.4),A1(2110.32) 259 541 163 423 204 530 126 252
Si+Mg Si(32£1.7),Mg(1620.3),Na(130.6) 2 0.4 3 0.8 13 34 15 3.0
= Si+Ca Si(36:£1.4),Ca(2420.7),Al(1520.7) 39 8.1 14 36 10 26 12 24
Si Si+S $i(3244.2),5(21£1.5),Ca(16+2.0) 9 19
Si+Fe Si(39+1.7),Fe(20+1.2),A1(1610.8) 10 2.1 33 86 ' 42 10.9 43 8.6
Kb 6 12 7 18 6 16 7 14
&3 362 754 268 69.6 294 76.4 327 65.4
CaJK Ca(712.9) 4 0.8 38 9.9 11 29 54 108
Ca+Si Ca(46+1.5),5i(28+0.8),A1(1210.5) 40 8.3 19 49 10 2.6 13 2.6
®  CarMg 4 10 2 0.5 22 44
Ca Ca+$ Ca(39+1.5),5(28+2.1),8i(15£2.1) 11 23 3. 08 4 1.0 16 32
b Ca(3515.1),A1(23+0.8),5i(16+1.7) 3 0.6 4 1.0
EX 58 12.0 68 17.6 27 7.0 105 21.0
S & 3 08 1 0.3
S+Na $(21),Na(19),Ca(17) 1 4 1.0 1 0.3
5 S+Si S(51),5i(24),A1(15) 1 0.2 2 05
S+Ca S(4441.5),Ca(3342),C1(9+2.1) 37 77 1 0.3
&it 39 79 9 23 3 09 0 0
Fe i Fe(66) 1 02 5 13 4 .10 13 2.6
% FesSi Fe(47£4.1),5i(2224.5) 7 15 14 3.6 12 31 9 18
Fe Fe+S Fe(36+4.3),5(28+0.4),Si(10+4.7) 2 04 1 03
& 10 2.1 20 52 16 4.1 22 4.4
Al+Si Al(50£1),8i(42) 1 0.2 5 13
: Al+Mg Al(52+1),Mg(19+0.3),Na(14£0.7) 2 04
£ 3 0.6 5 L3
B Mg Mg(43+0.4),Ca(340.7),5i(921.1) 3 0.6 4 1.0 1 0.3
EK K(50+9.2),5i(30+7.2),A1(1343.5) 2 0.4
% Na Na(40+2.8),5(25+4.5) Mg(14+3.6) 4 0.8 5 1.3 2 0.5
Bt 481 100 379 98 343 89 454 o1
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Fig.2 Distributions of elements Al, S and Ca of
individual dust particles in triangular diagram
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