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Studies on Kosa characterization of atmospheric chemistry
based on direct sampling of atmospheric aerosol:
Balloon-borne measurement in Dunhuang, China
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Abstract : Individual aerosol particles were directly co
roposphere over Dunhuang, China (40.15"N, 94.68°E} on 30 August 2002 and 24 March
2003, in order to investigate detailed information about physical and chemical characteristics of
acrosol particles over a source area. We made it possible to collect particles in the three different
lavers of 3-5km, 5-7km, and 7-9km above sea level, by using three sets of low volume impactors
each with two stages. The shape, size, and elemental composition of the collected particles were
individually examined by using scanning electron microscope and energy dispersive X-ray analyzer.
The absence of sulfur on the mineral particles indicated that there was no significant sulfur uptake
by mineral dusts was taking place in the free troposphere over the source region.

In this paper, we present a summary and advantages of balloon-borne measurement, and

characterization of individual aerosol particles based on direct collecting.
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#£1 BBEME a) 2002/8/29, b) 2003/3/29

a)
Date Time Altitude (km)  Ascending speed  Sampling Wind Weather
(hh:'mm, GMT)  (above sea level) (m/min) Time Direction  Speed (m/s)
03:31-03:31 below 3.2km 290 — ENE 6.6
03:31-03:37 3.2~5.2km 332 6min NNE-WNW 5 .
29-Aug-02 Fine
03:37-03:42 5.2~6.9km 320 5.256min NwW )
03:42-03:45 6.9~8.0km 374 3min NNW-WNW 14.3
b)
Date Time Altitude (km)  Ascending speed  Sampling Wind Weather
(hh:mm, GMT)  (above sea level) (m/min) Time Direction  Speed (m/s)
01:43-01:52 below 3km 237 = WSW 6.5
01:52-02:00 3~5km 286 7.75min W 11.6 .
24-Mar-03 Fine
02:00-02:07 5~Tkm 286 7.75min WNW-W 16.8
02:07-02:13 7~9km 318 6.5min WNW 18.6
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%2 MAHFHILOBREITRICEIOLESE
2002/8/29 2003/3/24 2003/3/24
Type of Particles 3-5km 3-5km 5—Tkm
number | % number @ % number %
Si~rich 18 . 356 220 . 724 33 . 688
Si-dominant 10 : 74 : 9
Si + Al 3: 90 : 15
Si + Mg 0: 5 2
Si + Fe (+Al) 3 30 ! 4
others 0 21 3
Ca-rich 17 L 378 85 L 214 11 L 229
Ca—dominant 151 37 6
Ca+Si 0 51 3
Ca + Mg 1 12 1]
Ca+S 0 6 | 0
others i 5 L
Fe—rich 9 7 23 0 ;
Fe—-dominant 0 3 0:
Fe + Si(+Al) 0 3 0!
others 0 1 0
Ti~rich 4 : 2 : a7 i : 21
Ti-dominant 0: 2 1:
Na-rich 5 Rz 6 L 20 i L 217
Na—dominant 2 g 0
Na + Ci 0 3 i
Na+S 11 2 0!
others 2: 1 0
Cl~rich g . i ; a3 1]
Cl+ Na 0 1 0:
S-rich 5 L IL7 i 03 i 27
S-dominant 5! 1 1
Cthers 2 ; 44 2 : a7 1 : 27
Total, # 45 . 00| 304 . Iog 48 & 100
Ca—rich/ Si-rich 1.08 6.30 0.33
Si~vich + Oa-rich, % 754 9358 817
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