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Effect of gravity on the stability of W/O emulsion
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Abstract: Emulsion disruption can occur through four processes; creaming, flocculation, coalescence, and Ostwald
ripening. Every emulsion goes toward phase separation at equilibrium via one of or multiple routes to achieve minimum
interfacial area between water and oil. In spite of wide range of industrial applications, the theoretical understanding on
the long-term stability of emulsion has not been well established. Therefore, the objective of our present study is to
investigate the gravitational effect on emulsion stability in various oil/water/emulsifier systems. The 3D clinostat and the
centrifugal were used to set quasi-microgravity and hyper-gravity environments, respectively, ranging from 0.03G to
1900G. The present study investigated the water/silicone oil (Decamethylcyclopentasiloxane, D5) emulsions with two
emulsifiers, a common surfactant (KF-6038, Shin-Etsu Chem. Co., Ltd) and AIM (Active Interfacial Modifier, Seiwa
Kasei Co., Ltd.). AIM is able to inhibit coalescence of the emulsion which naturally occurs in the surfactant systems. In
the both systems, increase in the gravitational force accelerates creaming of the emulsion, following the Stokes law, and
interestingly not only creaming but growth of the emulsion droplet disappeared under microgravity. Therefore, the
microgravity environment may give us a new insight of the emulsion stability and interaction between the droplets such
as electrostatic force; we can independently evaluate coalescence and flocculation under microgravity by comparing
between different emulsion systems.
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