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Fabrication of superhydrophobic surface by redox

process and its anti-icing performance
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Abstract: Superhydrophobic surfaces with excellent hydrophobic properties were prepared by chemical
redox process. The surface wettability and morphology were characterized and analyzed by contact an-
gle measurement and scanning electron microscopy(SEM). The contact angle of the superhydrophobic
surface is as high as 163. 31°, and the sliding angle is less than 5°. The effect of different reaction time
on surface morphology and wettability was investigated, the performance of the static water droplets
and the dynamic anti-icing performance of the superhydrophobic surface was explored by using a self-
made icing testing system, and the experimental results were analyzed by combining the one dimen-
sional heat transfer theory and classical nucleation theory. The results show that the surface hydro-
phobicity is the best when the reaction is 80min. The delay icing time of static water droplets on supe-
rhydrophobic surface is about 5 times than the normal sample, icing temperature is also low 3. 3°C.
There is no accumulated water and ice from start to end on superhydrophobic surface when water
droplets impacting the cold surface. The as-prepared superhydrophobic surfaces show excellent static
and dynamic anti-icing performance.
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Fig. 1 Schematic diagram of fabrication process of

superhydrophobic surface
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Fig. 3 Contact angle and sliding angle of sample surface
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Instantaneous images of water droplet rolling down from titled superhydrophobic surface
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Fig. 5 Scheme diagram of the self-made icing testing system
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