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Silica particle (c) stabilized Pickering emulsions

(denoted by e in the graphical abstract) prepared in the
two-phase region of the critical liquid mixture of

methanol (b) and cyclohexane (a) showed a

demulsification transition at temperatures below the

upper critical solution temperature T¢ (46.0 °C). This e
behavior is explained by the wetting transition of silica
particle by the methanol-rich phase (a) when the a-b
interfacial tension decreases by its critical exponent

faster than the difference between the a-c and b-c e
interfacial tensions. The wetting transition

temperature Tw increased toward the upper critical
temperature for smaller particle radii, which was

explained by the difference in the gravitational force

exerted on the silica particle.
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Figure 1. A schematic illustration for critical
wetting of liquid phase b at the a-c interface
(top) and corresponding particle desorption at

the a-b interface (bottom).
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Figure 2. temperature - weight fraction
phase diagram of methanol — cyclohexane
mixture. Critical solution temperature (46.0
°C) and critical composition (0.69) are

represented by red arrows, respectively.
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Figure 3. Interfacial tension vs. temperature
curve measured at the critical composition
(0.69) of methanol-cyclohexane mixture.
Dotted and solid curves are theoretical fit
with egs. (2) and (3).
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Figure 4. Pickering emulsion prepared at
20 °C (a) shows demulsification transition
at the wetting temperature Tw (b). (c)
shows microscope image of Pickering
emulsion with 5 nm silica at 20 °C (red bar

shows 200 pum).
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Figure 5. Demulsification temperature
(dotted line) for Pickering emulsions
stabilized by 5, 30, and 1000 nm silica
particles. Wetting transition temperature
at the flat silica (glass) surface (3.7 °C)

was taken from the reference [10].
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Figure 6. Pickering emulsion droplet of
radius R, (left) and the lowest silica particle
adsorbed at the Pickering emulsion surface
(right). The right-hand-side figure defines
the lateral radius b, angles 6, ¢, and v,
relative to the horizontal at the three-phase

contact line (dotted line).
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