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Construction of Guideline for Surface Nanobubble Controlling Based on
Microscopic Mechanical Balance at Three-Phase Contact Line
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In order to construct a guideline for the control of nanobubbles on solid
surfaces, the microscopic mechanical balance at the three-phase interface was analyzed using
molecular dynamics (MD). The mechanical balance was analyzed by comparing the apparent contact angle

of nanobubbles computed from the density distribution with the contact angle derived from Young"s
equation. Each surface tension in Young"s equation was calculated by dividing the computational
domain into small areas and calculating the pressure in those areas using the MD method. The
analysis was performed by varying the wettability of the solid wall, the shape of the wall (e.g.,
unevenness), and the temperature of the wall. The results suggest that the shape of nanobubbles can
be controlled by the wettability of the wall, the wall shape, and the wall temperature.
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