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Microscopic Characteristics and Size Distribution of Summer P M, in the
Air of a Northwestern Urban Site and a Clean Air Site in Beijing

Shao Longyi, Shi Zongbo ( Depart ment of Resources and Earth Sciences , China University of Mining & Technolo-
gy , Beijing 100083)

Abstract : Microscopic characteristics and size distribution of individual particles in the summer (2001) P M, collected at
a northwestern urban site and a clean air site in Beijing have been investigated using high resolution Field E mission Scan-
ning Electron Microscopy ( FESEM) and image analysis technologies . The soot aggregates were observed at both sam-
pling sites , showing a characteristic regional pollution. The irregular mineral particles existed com monly at the urban site
but were rarely seen at the clean air site . The elongated gypsums and biological particles were observed only at the clean
air site . P M, displayed a bimodal numbersize distribution, with a higher peak in 0.2 ~ 0. 5um range and a lower peak
inl ~2.5um range . In contrast, volume-size distribution of P M, exhibited a unimodal pattern with the peak in 1 ~
2.5um range . The coarse particles, mainly minerals, had a considerable contribution to the P M, mass, although they
were insignificant in number. In PM, 5, however, the soot aggregates were dominant both in number and mass .
Keywords :P M, ; image analysis ; Scanning Electron Microscopy ( SEM) ; individual particle analysis ; size distribution
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Fig.1 FESEM images of different types of airborne particles in Beijing air
(a. chairlike soot aggregates ,scale bar 0. 5um b.“ wet” soot aggregates ,scale bar 2pm ¢ . a smooth coal fly-ash ,scale bar 1 pm

d. elongated gypsums ,scale bar 2um e . irregular-shaped mineral particles ,scale bar 2pm . a biological particle ,scale bar 5pum)
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Fig.2 FESEM images of P M, and PM, 5 in ambient air of Beijing
(a. PM, at the urban site ,in which irregular mineral particles were commonly observed b. P M, s at the urban site , mainly consist-
ing of fine soot aggregates c¢. P M, at the clean air site in which elongated mineral particles and “ wet” soot aggregates were ob-
served d. PM, s at the clean air site ,dominated by soot aggregates with occasional mineral matter and coal fly-ash .Scale bar for all
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