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The Belousov-Zhabotinsky (BZ) reaction is known as a typical chemical oscillatory
reaction. The oscillation is caused by the periodic oxidation and reduction of metal catalysts in
the solution. The period of the oscillation depends on the concentration of the chemicals.
Additionally, a steady state is also observed with the chemical condition. With ruthenium
catalyst, the states of BZ reaction can be controlled by light intensity. In this system, the BZ
reaction in a micro-droplet depend on droplets size, owing to the effect of the interfacial
dynamics. Recently, an aqueous droplet including BZ reaction in an oil phase is investigated
as self-propelled droplet. In this study, we investigated the effect of the inter facial dynamics
and light intensity on the states of BZ reaction. The phase diagram indicated that the chemical
state becomes reduced steady state with small droplets (Fig. 1).

Furthermore, in order to clarify the mechanism of the droplet size dependency of the
chemical state, a mathematical model was constructed by introducing a reaction term with the
specific surface area as a variable, and we tried to reproduce the experimental results with
numerical simulation. I revealed that the bifurcation of chemical states occurred by diffusion
of Br, with specific surface area and the reaction with surfactants.
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