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Experimentalstudy on evaporation mechanism of indoor microbial droplets
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Abstract; Indoor microbial environment essentially characterizes the human exposure to potential pathogens. Many
microorganisms are emitted within droplets. Previous studies often oversimplify these droplets as droplets of pure
water or NaCl solution. The impact of the microbial components on droplet evaporation is not clear. In this study,
we chose three common bacteria in indoor environment. They were suspended in 0. 9% (w/v) NaCl solutions with
an initial concentration of 10° CFU/ml. We then measured the mass loss and contact angle variation of these
droplets on a polyethylene surface that represents the common indoor surfaces with hydrophobic paint. Results
reveal that Lactobacillus casei and Escherichia coli can slow down droplet evaporation, and the total evaporation
time can be prolonged by about 50% ~ 60%. Bacillus subtilis can accelerate the evaporation and shorten the
evaporation time by about 20 % ; The presence of microorganisms makes the suspension time of the droplets in the

air longer, indicating a greater risk of dispersion and contamination of the indoor environment.

Key words: droplet evaporation; hygroscopicity; spores; contact angle
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Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Evaporation process of pure water droplets to be tested
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existing studies: variation of contact angle by time
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