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Numerical Visualization of Nanobubble Behaviors at a Roughened Solid-Liquid
Interface under Influence of Surface Charge Density

Tsu-Hsu Yen', Chyi-Yeou Soong?®”
! Department of Marine Science, Chinese Naval Academy

2 Department of Aerospace and Systems Engineering, Feng Chia University
ABSTRACT

The present results reveal that the Coulomb attraction between counter-ions and surface charges enhances
pinning effect and diminishes the interfacial nanobubble (INB). Increase in the surface charge density may
destroy the protruding part of the gas bubbles rooted in surface cavities. The results also indicate that the INB
configuration and its influences on the nanofluidics strongly depend on the characteristics of counter-ions in
aqueous solution and polarization of the water molecules at the interface.
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Surface effect on gas molecular properties of interfacial nanobabble

Tsu-Hsu Yen'", Chyi-Yeou Soong?
! Department of Marine Science, Chinese Naval Academy

2 Department of Aerospace and Systems Engineering, Feng Chia University
ABSTRACT

The Yong-Laplace equation suggests that the pressure inside the gaseous nanobubble is extremely high. However,
the experimental results have demonstrated the existence of highly stable interfacial nanobubbles on
hydrophobic surfaces. In this paper, we would like to consider some water properties which actually a
“gas-water-solid mixing region” rather than just a distinguished boundary separated by two phases. The
distribution of averaged hydrogen bond number is chosen as an important gas-water interfacial property. The
pressure attributed by water molecules and potential energy are also discussed. Two interfacial states,

Wenzel-like and Cassie-like states, provided by previous section are adopted to investigate the wettability effect
on the interface with gaseous nanobubble.
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