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Nanoscale Observation of Liquid-Gas Phase Change Using Transmission Electron
Microscopy
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This study investigated the generation and growth of nanobubbles using
liquid cell electron microscopy. We developed the Fresnel fringe method, which enables us to
determine the location of bubble interface in transmission electron microscopK (TEM) observation. It

was found that heterogeneous nucleation is the major mechanism even in the thin water of 600 nm
thickness. Hydrophilized carbon nanotubes were also tested and water film adhering to most of the
inner wall surface was observed. Also, suspended ultrathin water films were found inside the CNT.
The stability of these water films is attributed to the additional molecular interactions in the

carbon nanotubes.
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