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Development of in situ structure analysis of single droplet levitaed in air and
application to aerosol reactions
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Raman scattering and synchrotron X-ray scattering methods of liquid droplets
with diameters of 600micron to 1mm levitated in the air ultrasonically have been developed. From
Raman scattering measurements of droplets of magnesium nitrate, magnesium sulfate, and acetic acid
aqueous solutions, it was clarified that the concentrations of the droplets were in a supersaturated
state several times higher than that of the bulk. The precipitated crystals were identified by
observation of the crystallization process from droplets. The droplet X-ray scattering data were
analyzed by EPSR calculations to determine the three-dimensional structure of the ionic
solvation/association, and solvent water. A low-temperature chamber capable of measuring up to 243 K
was constructed, and the three-dimensional structure of ionic solvation, association, and solvent
water in the supercooled state of each droplet of magnesium sulfate aqueous solution and ethylene
glycol-water mixed solution was clarified.
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