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Composition variation of PM;, during a dust storm episode

in Lanzhou, Northwestern China
XIAO Zhenghui"?, SHAO Longyi®, ZHANG Ning®, LI Weijun’

(1. Institute of Geology, Hunan University of Science and Technology, Hunan Xiangtan 411201; 2.College of
Geoscience and Surveying Engineering, China University of Mining and Technology (Beijing), Beijing
100083, China; 3.Environmental Monitoring Central Station of Gansu, Lanzhou 730030, China)
Abstract: To investigate the composition variation of airborne inhalable particulate matters (PM) collected in
the non-dust storm and the dust storm episode occurred in Lanzhou city on March 31, 2006, a high resolution
Field Emission Scanning Electron Microscopy (FESEM) and image analysis (IA) were used to study the
characteristics of individual particles. The results show that the particles in PM;q collected in the non-dust storm
are composed of coal fly ash, soot aggregate and little mineral while the particles in PM;o collected during the
peak of the dust storm episode are dominated by various minerals, followed by a small amount of fine coal fly ash
and soot aggregate. Comparing with the non-dust storm episode, the percentage of mineral particle numbers and
volume in PM;, collected during the peak of the dust storm episode increases significantly (59.31% and 99.39%,
respectively), while its number-size and volume-size distribution decreases. All these reveal that the dust storm
episode can be divided into four stages: 1) clean-out of local pollutants; 2) input of new non-local pollutants; 3)

input of new local pollutants and reduction of dust and 4) clean-out of dust.
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Tab.l information of PM;, samples collected during the dust storm and non-dust storm episode

B MEah g SREEE )RR B 8 KRR (A FXYRug/ms”) FREIEC FEIE% REKE (pgm®) B ILIE/m &iE

1 2006-3-8 2006.3.30 16:30~18:00 2 0.2
2 2006-3-9 2006.3.30 19:30~22:00 25 0.2
3 2006-3-102006.3.31 8:30~12:30 4 0.6
4 2006-3-112006.3.31 13:30~14:30 1 8
5 2006-3-122006.3.31 14:30~15:30 1 25
6 2006-3-132006.3.31 15:40~16:40 1 1.6
7 2006-3-142006.3.31 17:00~18:00 1 12
8  2006-3-152006.3.31 20:00~21:00 1 2.5
9 2006-3-17 2006.4.1 8:30~10:30 2 0.6
10 2006-3-18 2006.4.1 15:30~18:30 3 1.6
11 2006-3-19 2006.4.1 20:30~23:30 3 1.3

24 10.7 100 >1000 YARRZH
18.4 16.6 333.33 >1000  WBEHEZH
14.1 254 500.00 >1000 WARRZHE
172 17.3 1466.67 <500 YA SHENY
17.2 20.8 866.67 <1000 biE -3 Gl
17 20.2 800.00 <1000 b0 -3 vl
15.4 24.8 733.33 <1000 YWAERHAE
19.1 359 833.33 <1000 PR RHE
12.7 35.4 466.67 >1000 BEBRLE
229 9.3 188.89 >1000 BLEZE
164 15.8 322.22 >1000  WLRZE
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Fig.1 FESEM images of duststorm and non-dust storm particles
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