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Preparation of sprayable superhydrophobic materials
based on tannic acid
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Abstract: Silica gel nanoparticles were synthesized by hydrolysis of tetraethyl orthosilicate to form gel
particles. Tannic acid was added to optimize the morphology of the silica gel nanoparticles. A sprayable
superhydrophobic material with low surface energy was synthesized by using hexamethyldisilazane as
surface modifier, and characterized by DLS and SEM. Then, the superhydrophobic material was dispersed
in ethanol and the obtained dispersion was sprayed on common surfaces such as paper, glass, aluminum foil,
wood board, cotton textile and plastic foam, all of which formed super hydrophobic surfaces in a short time,
and the water contact angles were above 150.0°. Subsequently, the self-repair properties and wear resistance
of the prepared superhydrophobic coating after being destroyed by external force were investigated. The
results showed that the superhydrophobic surface could be constructed by 1 g/L spray solution spraying
with only three layers, and had good transparency. The superhydrophobic coating could be repaired by
organic solvent quickly and easily after being damaged by external force. Furthermore, after the sprayed
glass were rubbed with heavy on the sand paper for 1000 mm, the contact angle of the sprayed glass
decreased from 153.5° to 105.5°, and then sprayed one layer it was restored to 154.0°.
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Fig. 3 Relationship between the number of spraying layer of spray solution and WCA (a) and comparison of transparency

before and after glass spraying (b)
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