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Size Distribution and Shape Characteristics of Subaerial Airborne Particles

WANG Zan-hong

(College of Resource and Environment Sciences, Hebei Normal University, Shijiazhuang 050016, China)

Abstract: This research sampled airborne particles in the typical air polluted city of Shijiazhuang to measure the particle size and shape by the
instrument of the CIS-50 and the scan electronic microscope in the non-heating period and heating period. The results show that the subaerial
airborne particle size distribution mode is coarse with the size range of 0.8 ~ 120 m» mostly under 10 pm, and the semi-square & square like
particle shape is dominant, the sphere like lessers the acute-angle and lathy like sparse. There exist particle size and shape difference in the
non-heating period and heating period influenced greatly by the ground emission. When in the heating period, the particle size average value
increases by 53.2% principally in the size range of 5 ~ 8 pum, and 10 ~ 30 pm secondly. Meanwhiles the number of particles with semi-sphere
& sphere like shape increases obviously. These semi-sphere particles are agglomerate of finer spheres derived from combustion in the SEM
images. The relationship between particle size and shape is demonstrated by that the percentage of PMs and the one of the semi-square &
square like particles are positively correlative with the r of 0.945 8; the one of the semi-sphere & sphere like particles negatively correlative
with the r of —0.972 6 respectively.
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Fig.1 Particle size distribution of airborne particulate in the non-heating and heating-period of Shijiazhuang
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Table 1  Particle size parameters of airborne particulate in the non-heating and heating periods of Shijiazhuang
i ) FERES B A PO ERIAGm) g s <2

1'3 11-02 ~ 11-03 N; 4.0860 2.5728 2~3/30.25 97.25 79.81 5.48
Eg 10-28 ~ 10-29 N, 4.7615 3.3806 2~3/27.98 93.38 70.42 4.96
7 11-05 ~ 11-06 N; 5.3220 4.648 8 3 ~4/24.60 92.61 66.67 3.28
b 11-28 ~ 11-29 H, 6.719 1 6.1227 3 ~4/21.41 88.09 47.54 0.21
Eﬁ 12-10 ~ 12-11 H, 7.4697 5.77717 3 ~4/18.09 83.70 37.31 0.024
” 12-05 ~ 12-06 Hs 7.6227 8.1614 4~5/21.84 84.28 56.12 0.097

T 5.996 8 5.1107 — 89.89 59.65 2.34
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Table 2 Parameters of particle shape of airborne particulate in the non-heating and heating period of Shijiazhuang
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3k 11-02 ~ 11-03 N, 0.733 0.80~0.81/7.12 1.0411 1.00~1.01/88.28
ﬁg 10-28 ~ 10-29 N, 0.7183 0.80~0.81/5.69 1.0575 1.00~1.01/82.33
i 11-05 ~ 11-06 N; 0.808 6 0.80~0.81/6.70 1.0423 1.00~1.01/84.97
P 11-28 ~ 11-29 H,; 0.8936 0.99 ~ 1.00/8.68 1.063 0 1.00~1.01/75.92
?; 12-10 ~ 12-11 H, 0.899 3 0.99 ~ 1.00/8.97 1.0720 1.00~1.01/71.36
gl 12-05 ~ 12-06 H; 0.8701 0.99 ~1.00/9.71 1.056 4 1.00~1.01/76.65
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Fig.2 Parameters of particle shape and corresponding real shape outline
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Fig.3 SEM images of airborne particles in Shijiazhuang
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Fig.4 Percentage of the 5 sorts of particle shape in

Shijiazhuang in the non-heating and heating period
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