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Abstract

In this paper, hydrophobic fluorine-free self-cleaning coatings were formed on the surface of glass
substrates by silane hydrolysis condensation reaction. The hydrophobic self-cleaning coatings
formed were structurally characterized and performance tested using a water drop angle tester,
infrared spectroscopy, and simulation experiments. The hydrophobic coating prepared by this
experimental scheme achieves a water contact angle of 145.4°, and its sliding angle reaches 3.5°,
which has excellent self-cleaning performance, while the coating can maintain good mechanical
properties and stability in sandy impact, high temperature and corrosive environments. The coating
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is simple to prepare, has good practical performance and has promising applications.
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Figure 1. Schematic diagram of self-cleaning coating preparation
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Figure 2. Transparency and hydrophobicity of hydrophobic self-cleaning coating: (a) Comparison chart of
clean glass sheet (left) and sample glass sheet (right); (b) Comparison chart of transparency of clean glass
sheet (left) and sample glass sheet (right); (c) Sample solution diagram; (d) Sample contact angle diagram
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Figure 3. Infrared spectra of nano-SiO,, OTMS and sample
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Figure 4. Hydrophobic photos of self-cleaning coatings: (a) Static hydrophobicity diagram of clean glass
sheet (left) and sample glass sheet (right); (b) Dynamic hydrophobicity diagram of sample glass sheet
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Figure 5. Comparison of contact angle between clean glass sheet (a) and sample glass sheet (b)
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Figure 6. Flow chart of self-cleaning performance comparison between sample glass sheet (left) and
clean glass sheet (right)
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Figure 7. Characterization of mechanical properties of hydrophobic self-cleaning coatings: (a) Mechanical property test
chart; (b) 500 times microscope chart of the coating before test; (c) 500 times microscope chart of the coating after test
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Figure 8. Characterization of thermal stability of hydrophobic self-cleaning coatings: (a) Thermal
stability test chart; (b) Transparency chart of the sample after high temperature treatment
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Figure 9. Contact angle diagram of thermal stability test for hydrophobic self-cleaning coating
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Figure 10. Contact angle diagram of hydrophobic self cleaning coating soaked in acid, alkali and salts:
(a) Acid immersion; (b) Alkali immersion; (c) Salt immersion; (d) pH value colorimetric card
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