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Spontaneous motion of an oil droplet in an oil-water system with binary surfactants
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Figure 1

(a) Image of aggregate formation at the oil —water interface obtained
using polarized microscope. Scale bar: 200 um. (b) Azimuthal plot of
SAXS profile. Peaks are indicated by solid arrows. The first peak is seen
at 0.155 nm™'. Higher-order peaks up to the sixth order appeared at wave
numbers equal to an integral multiple of the first peak position.
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Figure 2

(a) Time change in the apparent area of an oil droplet. Initially, the
droplet shrunk and then quickly expanded and shrunk again. This
behavior was induced by the change in interfacial tension. Subsequent
fluctuation in the apparent area implies continuous, irregular deformation
of the oil droplet. The mechanism can be explained by the effect of
aggregation formation. (b) Snapshots of the irregular droplet deformation
taken every 2 s. The initial image corresponds to 40 s at (a). Scale bar:
10 mm.
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Figure 3

(a) Polar coordinate for the interfacial position, p(6, ). CM corresponds
to the apparent center of mass of an oil droplet. Scale bar: 10 mm. (b)
Spatio-temporal autocorrelation function of p(#, 7). Strong peak exists at
At =0 and 46 = 0. From the point where the correlation becomes 0, the
typical peak size was 0.74 s in time, and 0.3 rad in angle.
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(a) Schematics for effect of aggregate formation; increase in angular
and radial stress. The aggregate with lighter color represents more
fresh aggregate. The aggregate is formed only at the proximity of oil
droplet surface (left). The aggregate is pushed out by the aggregate
newly formed inside of the preexisting one (center). The old aggregate
is stretched at the outside as shown by the mesh line, resulting in the
breakage of itself. Steady state is realized where aggregation formation
is balanced with the breakage at the outer surface. At this condition,
the internal pressure of the oil droplet increases. (b) Schematics for the
mechanics of droplet deformation.
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