Fabrication of transparent anti-fogging hollow silica nanocomposite thin film on glass substrate
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Abstract: 
Statement of the Problem: Antireflective antifogging thin films can effectively enhance the light transmission and prevent ghost images in optical surfaces. In recent years, designing and fabrication of transparent and antifogging (AF) coatings are developed for using in variety of applications such as optical and optoelectronic materials. These coatings can effectively enhance transmittance of light and thus leading to increase efficiency of optical devices. Methodology & Theoretical Orientation: Many researcher indicated that hollow silica nanocomposite film  showed good features such as easy structural regulation, high level wettability, low density, larger specific surface area, high mechanical and thermal stability as contrast with other materials, and thus very useful for variation applications in drug delivery, solar cells, adsorptive filters and antireflection and antifogging thin films. In this work, hollow silica nanocomposite thin film was deposited on a glass substrate by a sol-gel dip-coating method. The morphology, surface wettability, optical and antifogging properties of the thin films were studied. Findings: The results revealed that the diameter and shell thickness of the hollow silica nanoparticles were 80 and 20 nm, respectively. In addition, the maximum transmission of the glass coated substrate increased from 91.3 to 97.1 % and reduced the water contact angle from 59 to 2 degrees. Also, hollow silica nanocomposite thin film showed antifogging effect. Conclusion & Significance: Results showed that the hollow silica nanocomposite thin film exhibited excellent antireflective, superhydrophilic and antifogging properties. In other words, hollow silica nanocomposite thin film can be increased the transmittance and reduced minimum reflectance of glass slide. Therefore, hollow silica nanocomposite film can be used as an antireflective and antifogging coating for optical instruments.
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Figure 1. Antifogging behavior of the hollowiica thn fim, bare glass (botiom side) and coated gass (top sde).
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