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Studies on the Size Distribution of Airborne Microbes at Home in Beijing

FANG Zhi-guo', SUN Ping’, OUYANG Zhi-yun’, LIU Peng*, SUN Li*, WANG Xiao-yong*

(1. School of Environmental Science and Engineering, Zhejiang Gongshang University, Hangzhou 310012, China; 2. 77221 People’s
Liberation Army, Kunming 650112, China; 3. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 4. Safeguard Research Institute, Procter & Gamble
(Beijing) Technology, Beijing 100086, China)

Abstract: The effect of airborne microbes on human health not only depends on their compositions ( genera and species) , but also on
their concentrations and sizes. Moreover, there are different mechanisms of airborne microbes of different sizes with different effects on
human health. The size distributions and median diameters were investigated in detail with imitated six-stage Andersen sampler in 31
selected family homes with children in Beijing. Results showed that there was similar distribution characteristics of airborne microbes in
different home environment, different season, different child’s sex, and different apartment’s architecture, but different distribution
characteristics between airborne bacteria and fungi were observed in family homes in Beijing. In general, although airborne bacteria and
fungi were plotted with normal logarithmic distribution, the particle percentage of airborne bacteria increased gradually from stage 1
(>8.2 wm) to stage 5 (1.0-2.0 pwm), and then decreased dramatically in stage 6 ( <1.0 pwm), the percentage of airborne fungi
increased gradually from stage 1 to stage 4 (2.0-3.5 wm), and then decreased dramatically from stage 4 to stage 6. The size
distributions of dominant fungi were different in different fungal genera. Cladosporium, Penicillium and Aspergillus were recorded with
normal logarithmic distribution, with the highest percentage detected in stage 4, and Alternaria were observed with skew distribution,
with the highest percentage detected in stage 2 (5.0-10.4 pm). Finally, the median diameters of airborne bacteria were larger than
those of airborne fungi, and the lowest median diameter of airborne bacteria and fungi was found in winter, while there were no
significant variations of airborne bacterial and fungal median diameters in spring, summer and autumn in a year in this study.

Key words : family home; airborne microbe; child’s sex; apartment’s architecture; biological pollution
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