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ABSTRACT

High-transmittance film was coated by using spherical silica nano colloids. Silica colloid sol was preservred between two inclined
slide glasses by capillary force, and particles were stacked to form a film onto the substrate as the upper glass was sliding. As the
sliding speed increased, the thickness of the film decreased and light transmittance varied. The microstructure observed by SEM
showed that silica particles were nearly close packed, which enabled the calculation of the effective refractive index of the film. The
film thickness calculated from the wavelength of maximum transmittance and the effective refractive index was well coincided with
the thickness observed by SEM and measured by profiler. The maximum transmittance of 94.7% was obtained. This means that 97.4%
of transmittance or 1.3% of reflectance can be achieved by simple process if both sides of the substrate are coated.
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Fig. 1. Schematic of the coating procedure using colloid sol. As
the glass plate above is slided at a constant velocity v,
colloid particles are deposited on the glass substrate to
form a film.
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Fig. 2. Visible light transmittance of the films at various sliding
speed. 1: 10 um/s, 2 : 20 pumy/s, 3 : 30 um/s, 4 : 40 pm/s.
The transmittance and reflectance of the glass substrate
are also shown.
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Fig. 3. Thickness of the films measured by profiler. The dotted

line was calculated by eq. (1).
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Fig. 4. Visible light transmittance of the films at various sliding
speed. 1 : 16 pm/s, 2 : 18 pm/s, 3 : 20 pmy/s, 4 : 22 um/s,
5:24 um/s.
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Fig. 5. SEM photographs of the film coated at the sliding speed
of 16 um/s : (a) side and (b) top view.
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Fig. 6. SEM photographs of the film coated at the sliding speed
of 24 pm/s : (a) side and (b) top view.
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Fig. 7. Calculated reflectance of the film according to the
volume fraction of solid particles.
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