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Surfaces with tunable wettability:
Design and Applications
The wettability of solid surfaces for contacting liquid droplets is of great interest in a wide
range of practical applications in daily life, industry and agriculture. In particular, surfaces
with tunable wettability are unique because they can switch their wettability for liquids upon
external stimuli such as light, electric potential difference, heat and strain. Such surfaces are
important for applications including oil-water separation, manipulating droplet motion on a
surface, microfluidic devices, self-cleaning and drug delivery.
The wettability of a solid surface is a function of both the surface chemistry and the surface
texture (i.e., roughness). For example, a rough surface (e.g., fabric) coated by low surface
energy material (e.g., Teflon®) exhibits super-repellency for contacting water. When an
electric potential difference is applied across the surface and the water drop, the surface loses
its super-repellency and gets wet by water. Therefore designing surfaces with tunable
wettability needs a careful consideration of surface chemistry, roughness, as well as an
external stimulus.
In this talk, we will discuss the design of surfaces with switchable wettability for
contacting liquids (e.g., water or oil) upon application of external stimuli including visible
light, voltage and solvent. We will also discuss their practical applications in oil-water
separation, produced water treatment, manipulating droplet motion and self-cleaning.
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