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A Study on Physical Properties of Aerosol Liquid Droplet Based on Laser Trapping
- Microspectroscopies
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On the basis of a potential application of a laser
trapping-microspectroscopy technique, we showed physicochemical characteristics of single aerosol
dimethyl sulfoxide (DMSO), ethanol (EtOH), and water microdroplets in air. Although the freezing
point (fp) of bulk DMSO liquid is +18.5 degree, an aerosol DMSO microdroplet levitated in air is
shown to take a supercooled liquid state down to -58 degree. Since a single DMSO microdroplet in air

does not contact other than air, freezing nucleus formation is unlikely and this results in
formation of an unfrozen DMSO droplet even below fp = +18.5 degree. It has been also demonstrated
that aerosolization of EtOH or water in air gives rise to a liquid viscosity jump and the
viscosities of these aerosol microdroplets increase with decreases in the droplet size in a
micrometer dimension.
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Fig. 1 Experimental setup for temperature-controlled
laser trapping — microspectroscopy of single aerosol
1064 nm microdropletsin air.
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Fig. 3 Raman spectra of EtOH in bulk (a)) and aerosol
droplet systems (b)) at 22.0 °C [4]. An EtOH droplet in
EtOH air was laser trapped by a CW 532 nm laser beam (laser
DMSO power (Ps32) = 7.3 mW).
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Fig.4 Droplet size dependencesof ot and the viscosity
in an aerosol EtOH system at 22.0 °C [4].
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Fig. 5 Droplet size dependences of the viscosities in
aerosol EtOH (22 °C) and H20 droplet systems (20 °C) in
air [5]. The solid lines represent the linear regression of
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