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Research advancements of photothermal anti-icing superhydrophobic surfaces
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Abstract ; In the contemporary emphasis on maintaining social stability and industrial safety, the issue
of low-temperature icing, induced by environmental factors affecting transportation, large-scale ma-
chinery, and power transmission lines, stands as an urgent challenge requiring immediate attention.
Over the past few years, the rapid development of traditional Superhydrophobic Surface( SHBS) anti-
icing coatings has been notable; however, these coatings have also revealed significant limitations,
particularly their tendency to lose hydrophobic and anti-icing properties under extreme conditions. In
contrast, Superhydrophobic( SH) coatings with photothermal effects have demonstrated sustained ef-
fectiveness in harsh environments, offering a promising avenue for further research. This paper begins
by elucidating the mechanisms of surface icing, detailing the process by which liquid droplets con-
dense on substrate surfaces. It then reviews various photothermal materials and traditional methods for

preparing SHBS. Subsequently, the paper illustrates several composite preparation techniques for SH-
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BS with photothermal effects through specific examples. Finally, after a concise explanation of the

photothermal SH anti-icing mechanism, the paper highlights the current limitations of photothermal SH

anti-icing surfaces and outlines potential directions for future research.
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