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Single Gold Nanoparticle-Heating-Induced Microdroplet Formation via Phase Separation of
Binary Mixtures (University of Tokushima) O Shuichi Hashimoto

We applied a microscale temperature gradient using optothermal heating of a gold
nanoparticle to observe the phase separation of binary liquids, lutidine/water and
N-isopropylpropionamide (NiPPA)/water. The local phase separation encapsulating the
gold nanoparticle resulted in immediate formation and growth of an organic-rich
droplet which was confirmed by Raman spectroscopy. Remarkably, the droplet was
stable under a non-equilibrium steady-state heating condition because of strong
thermal confinement. Microdroplet growth was ascribed to thermocapillary flow
induced by a newly formed liquid-liquid interface around the hot gold nanoparticle.
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