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Self-propulsion _control of an oil droplet using chemical reaction and the
application to in-water object transportation
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This research proposed a novel directional control method of self-propelled
oil droplets. 0il droplets locomote spontaneously with surfactant action. This self-propulsion is
caused by Marangoni convection within the oil droplet due to differences in the surfactant
concentration at the droplet surface. We paid attention to the observational facts that
self-propelled oil droplets changed their locomotion styles depending on their shapes, and
discovered that boomerang-shaped oil droplets performed the straight motion. In this study, we
introduced exoskeletons for the directional and velocity control of oil droplets. Through
experiments and simulation studies, we further discovered that the stability of the velocity and
locomotion direction depended on the particular boomerang shapes, environmental temperature and
humidity, and external vibratory stimuli. Our discovery was applied to a transporting robot driven
only by the energy obtained from chemical reactions.
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