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Abstract

In recent years, the fabrication of superhydrophobic materials with unique functional properties such as self-cleaning, anti-
icing, anti-fogging, oil-water separation, water harvesting, omnibhobicity, oleophobicity, etc. have been a trending
research interest among researchers. These materials exhibit excellent water repellency due to which they are suitable for
a variety of industrial applications. Also, Plasma-based methods to achieve superhydrophobicity have received great
attention due to their ability for large-scale production, fast processing, and environmentally friendly nature. Plasma-based
processes such as ion beam irradiation, plasma etching, and physical vapor deposition are widely used to produce
hydrophobic and superhydrophobic surfaces.

In the present work, argon plasma processing techniques have been used to produce superhydrophobic
polytetrafluoroethylene (PTFE or Teflon), and copper surfaces which can be used for self-cleaning and water harvesting
technologies, respectively. Firstly, a systematic static wettability study was carried out on the PTFE surface using low
energy Ar ion beam. The effect of various ion beam parameters such as ion energy, ion dose, and angle of incidence was
investigated in view of producing a superhydrophobic surface [1]. A detailed wettability investigation is also carried out
by analyzing several wetting properties such as water contact angle, contact angle hysteresis, surface free energy, roll-off
angle, and rolling speed. After investigating the static wetting behavior, it is important to investigate the dynamic wetting
behavior of the PTFE surface. Using various dynamics factors including the spreading factor (p), contact time (tc), time
of flight (ta), and the number of bounces, the bouncing dynamics of water droplets were investigated for self-cleaning
application [2]. Radiofrequency (RF) Ar plasma etching process was used on the PTFE surface for producing an industrial -
scale superhydrophobic surface. The influence of RF power, treatment duration, impurity, and surface temperature on Ar
plasma-treated PTFE was studied [3]. Further, Ar plasma processing was used to produce a superhydrophobic copper
surface for water harvesting devices. In this work, the effect of RF plasma etching on the morphology, wettability, and
chemical composition of copper surfaces has been investigated. After this, a thin layer of PTFE is deposited on plasma-
treated copper to achieve superhydrophobicity. The developed surface has been used to study the dropwise condensation
and optimized in terms of maximum water collection. Finally, a working model of a water harvesting device has been
developed and tested using superhydrophobic copper surfaces.
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