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Transparent hydrophobic or super-hydrophobic thin films prepared on plastic substrates have attracted attention in recent years because they can be suited to optical applications such as lenses, mobile phones, touch panels, and waveguides [1].



The aim of this work was to realize transparent coatings based on modified silica materials by the acid-catalyzed sol-gel process at room temperature, and then depositing them onto plastic substrates. Silane precursors having different hydrophobic functional groups (methyl, vinyl, octyl, hexadecyl), as silica sources were employed in order to investigate the potential effect of the alkyl groups in the properties of the obtained thin films.



Different alkoxysilanes (methyltriethoxysilane (MTES), vinyltrimethoxysilane (VTMES), octyltriethoxysilane (OTES), hexadecyltrimethoxysilane (HDTMES) were used as modifier agents. Infrared absorption spectra of the sol-gel silica films were obtained using a FTIR-ATR spectrophotometer. The transmittance and diffuse reflectance of the prepared coatings were measured by a UV-visible spectrometer. The static contact angle between water and coating surface was measured by Contact Angle Tensiometer. The surface topography was investigated through AFM analysis.



FTIR spectra of obtained materials shows the absorption bands at ~1020 cm-1 correspond to the stretching vibrations of Si-O-Si bonds. The UV-visible spectra of all prepared coatings reveal that these coatings were highly transparent (Figure 1). These sol-gel single-layered, antireflection coatings showed a reduction in the reflectance compared with un-coated plastic surface. The wettability of thin modified silica layers on the plastic substrate varies as a function of the hydrophobic functional groups belonging to the silane precursors.



Transparent coatings with anti-reflective and hydrophobic properties were prepared by acid-catalyzed sol-gel process, using silane precursors with long alkyl chains. Plastic substrates coated with the antireflective coating films may be used in solar photovoltaic applications.
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Figure 1. Transmittance spectra of coatings covered with sol-gel silica materials modified with silane precursors: S1 (MTES+OTES), S2 (MTES+VTMES), S3 (MTES+HDTMES). 






Figure 1. Transmittance spectra of coatings covered with sol-gel silica materials modified with silane precursors: S1 (MTES+OTES), S2 (MTES+VTMES), S3 (MTES+HDTMES).
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