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ABSTRACT 

Gas cavities trapped on structured hydrophobic surfaces play important roles in realizing functionalities 

such as superhydrophobicity, drag reduction, and surface cleaning. The morphology of the cavities exhibits 

strong dependence on system parameters, which influences the performance of these surfaces. For example, 

air diffusion into the water around under pressurization leads to the loss of air cavities and the failure of 

superhydrophobicity. The current work examines in situ liquid-air interfaces on a submerged surface 

patterned with cylindrical micro-pores using confocal microscopy. The dynamic process of wetting 

transition, including various depinned metastable states, are directly observed and measured quantitatively, 

and the data are in good agreement with a diffusion-based model prediction. A similarity law along with a 

characteristic time scale is derived, which governs the lifetime of the air pockets. Moreover, a complete 

theoretical analysis is presented to predict cavity morphological change under reduced liquid pressure, on a 

submerged hydrophobic surface patterned with cylindrical pores. The theoretical model is supported by 

direct experimental measurements via confocal microscopy, and demonstrates good quantitative accuracy. 

This work provides a predictive tool for the design of functional structured hydrophobic surfaces. 
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Map of the venue 

 
LT-9 (SAE Magnetics Lecture Theatre 新科實業演講廳) is located along the University Concourse (4

th
 

floor) of Academic Building 1 at the City University of Hong Kong. Map of the venue is shown below: 

 

http://www6.cityu.edu.hk/cdfo/studentlan/default.aspx?PageID=lt&Lang=eng

