Wetting and Dewetting on Electrically Switchable Surfaces

G. McHALE',* C.V. BROWN%, M.I. NEWTON?, R. LEDESMA-AGUILAR', G.G. WELLS', A.M.J.
EDWARDS AND E. RUIZ-GUTIERREZ'

'Smart Materials & Surfaces Laboratory, Northumbria University,
Newcastle upon Tyne, NEI 8ST, UK
School of Science & Technology, Nottingham Trent University, Nottingham, NG11 8NS, UK

*Corresponding author E-mail: glen.mchale@northumbria.ac.uk

ABSTRACT

Wetting of surfaces can be modified using non-uniform electric fields to store energy in a
dielectric liquid at the solid-liquid interface and alter the overall energy balance based on
surface energies. Here we outline how this interface-localized dielectrophoresis
(dielectrowetting) effect can be used to control the equilibrium contact angle of droplets and
bubbles in air and liquid, to spread droplets into liquid films and to detach bubbles from
surfaces [1,2]. We show that the dynamics of liquid spreading can be modified [3] and that it
is possible to induce a liquid film of a user-designed shape on an otherwise liquid-repellent
surface and initiate de-wetting in a controlled manner [4]. We present data on dewetting
showing two regimes (rim-and-dimple and spherical cap), and the interplay between substrate
hydrophobicity/hydrophilicity and the inner/outer fluid viscosities for a liquid film immersed
in a second fluid. We demonstrate that control of the viscosity ratio can be used to induce a
counter-intuitive slower dewetting on a more phobic surface [5]. Finally, we show how
dielectrowetting can be used to control instabilities in the break-up of user-defined liquid
shapes, such as rings of liquid.
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