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Fundamental study on interfacial characteristics and quantization mechanism of
nanobubbles
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It was revealed that the size of nanobubbles takes a discrete value and that

bubble coalescence occurs selectively between nanobubbles of the same size. It was theoretically
shown that the repulsive force when two bubbles approached was minimized when the bubbles of the
same size encounter. It was demonstrated that this decrease in repulsive force is the cause of the
selective coalescence. The longitudinal relaxation time (T1) of the 1H nucleus was measured using an
high-field NMR equipment, and the value of T1 for nanobubble water was reduced to about 1/10 of the
value of pure water. From this result, it was revealed for the first time that the interface water
exists at the nanobubble interface. A strong bactericidal effect was observed in CO2-encapsulated
nanobubble water. It was suggested that this effect is due to the hydroxyl radicals that are
presumed to be generated during bubble coalescence.
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