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Self-propelled Droplet Systems Using the Briggs-Rauscher Reaction
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The Briggs-Rauscher (BR) reaction is well known as an oscillating chemical reaction, in
which the concentration of iodine oscillates spontaneously. In this study, a droplet of the BR
reactive solution (BR droplet) was placed in an oil phase containing monoolein as a surfactant.
A self-propelled motion of the BR droplet was observed depending on the volume of the droplet
and the concentration of a surfactant in the oil phase.

The accumulation of iodine was observed in the aqueous phase after the droplet was placed
in the oil phase. Here, the amount of iodine increased with an increase in the volume of the
droplet, V. No production of the iodine and no droplet’s motion were observed in small V, while
accumulation of iodine and a shaking of the droplet itself were observed in large V. As the
reaction progressed, an iodine phase was clearly observed inside the droplet. Furthermore, it
was released from the droplet to the oil phase, as a result, the BR droplet was driven in the
opposite direction to the release. In addition, a continuous motion was also observed depending
on the concentration of the hydrogen peroxide in the BR solution. These results suggest that
the inhomogeneous flow generated by the reaction of iodine with monoolein at the oil/water
interface affects the motion of the BR droplet, and that the rate of iodine production in the BR
reaction may play an important role in the bifurcation of the self-propelled motion.
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