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Elucidation of the coalescence mechanism of nanobubbles and development of novel
nano-reaction fields

Niwano, Michio
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It was shown that the nanobubble (NB) interface is a two-dimensional array
structure consisting of water molecule clusters, where the dipole moment of each cluster is oriented
toward the inside of the NB and the outside is hydrophobic, and that the origin of the interfacial

tension is the dipole-dipole interaction between the clusters. A physical model was proposed that
could explain the experimental results of selective coalescence of nanobubbles with the same
particle size. The model calculations also explain the experimental result that the lifetime of NBs
of about 100 nm is longer along with the particle size-dependent coalescence phenomenon. The
formation of hydroxyl radicals at the interface of carbon dioxide gas-encapsulated NBs produced by
ultrasonic irradiation of carbonated water was demonstrated, indicating that radicals are
continuously formed at the interface.
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