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Molecular Modeling of Active Oil Droplet Propulsion Using Coarse-Grained Molecular
Simulation (Keio University) Ken Sasaki, Yuuki Ishiwatari, Kazuki Ueno, Tomoya, Kojima,
Taisuke Banno, ONoriyoshi Arai

This study employed dissipative particle dynamics (DPD) simulations to investigate the self-
propelled motion of oil droplets in water—oil-surfactant systems. It is the first attempt to
replicate self-propulsion models of oil droplets at the molecular level, contrasting previous
simulations focused on Brownian motion and hydrodynamic behavior of colloidal particles.
The DPD model reproduced droplet propulsion and visualized internal Marangoni flow,
showing that larger droplet radii and more significant interfacial tension differences increase
propulsion speeds. Additionally, surfactants with more potent oil-oil repulsion enhanced
propulsion speed, suggesting that surfactant-induced local structures are crucial for self-
propulsion.
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