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Fusion of two types of organic droplets self-propelled on the surfactant aqueous phase
(‘Graduate School of Integrated Sciences for Life, Hiroshima University, >Graduate School of
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As an inanimate experimental system in which individual active matter forms a collective
order, it has been reported that droplets consisting of salicylic acid ester and liquid paraffin
form a characteristic pattern by self-driving on an aqueous solution of sodium dodecyl sulfate
(SDS)Y. We investigated collective behaviors of two kinds of oil droplets placed on a surfactant
aqueous solution.

Several self-propelled droplets of ethyl salicylate (ES) and butyl salicylate (BS) were placed
on the surface of sodium dodecyl sulfate (SDS) solution, and the fusion between the droplets
was observed. Fusion did not occur between the compositionally identical droplets but
proceeded between the different droplets. As an initial condition, the total number of droplets
is 40. When the total number of droplets was kept constant and the initial number ratio of ES
droplets and BS droplets was changed, the probability of the fusion became maximum when
the number of ES droplets was equal to that of BS droplets, i.e., Nes: Ngs = 20:20.

Surfactant molecules are adsorbed on the surface of the droplet, and it is considered that fusion
is less likely to occur due to electrostatic repulsion. The interfacial tension measurement, ygs =
7.6 £ 0.4 mN/m and ys = 5.2 + 0.3 mN/m. The results indicate that the difference in interfacial
tension works as the driving force and fusion occurs.
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