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Delayed freezing of micro droplets of water in a vacuum by addition of polyols (Department
of Chemistry, Kyushu University) OTakuya Yoshioka, Takefumi Handa, Masashi Arakawa,
Takuya Horio, Akira Terasaki

Micro droplets of water freeze rapidly in a vacuum by evaporative cooling via a supercooled
state. The time required for freezing was found to be 6.5 ms for 40-um pure water droplets."
In contrast, droplets of ethylene glycol (EG) were found to survive as a liquid for more than
50 s due to an effect of radiative heating.”> Here, we investigate an effect of a trace amount
of EG added to water droplets. As shown in Fig. 1, freezing of droplets made an increasing
delay as the EG concentration was raised. The delay was much longer than simply anticipated
solely by vapor-pressure depression, i.e., the effect of EG addition on the vapor pressure was
found not to be large enough to explain the freezing delay as revealed by evaporation-rate
measurement of droplets in an ion trap. The present result rather implies that the delay was
caused by decrease in the nucleation temperature as generally known for polyol addition.”
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Fig.1 Freezing curves of 40-um droplets of EG
(0.0 — 2.0%) aqueous solutions.
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