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Phase Inversion of Dispersed Systems of Air and Liquids Induced by Controlling Particle Wettability
with Liquid Mixing
R. MURAKAMI, T. OKAWA, Y ARIKAWA, M. YAMAMOTO (Konan Univ., JST CREST, murakami@konan-u.ac.jp)
Dispersed systems consisting of air and liquids can be stabilized using particulate materials. One of the most
important parameter in preparing particle-stabilized materials is wettability of particulate materials at air/liquid
surfaces. We have controlled wettability of fumed silica particles by mixing water and ethylene glycol (EG). The
silica particles are relatively liquid-phobic when the water content is high, while they behave relatively
liquid-philic when the water content is low. The phase inversion from liquid-in-air materials (dry liquid) to
air-in-liquid materials (foam) is induced by increasing EG content at a fixed volume fraction of liquid relative to
total volume(d). Another type of phase inversions is also induced by controlling ¢ at a fixed water content. A
diagram regarding types of dispersed systems of air and liquids has been constructed, showing the types of
materials are dependent on both particle wettability and ¢, along with particle-stabilized emulsions.



