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Preparation of Coating Glass with High Visible Transmittance and High UV Cut-off
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Abstract: A glass with a honeycomb surface was prepared by a reverse micellar solution etching technology. The
honeycomb surface might reduce the light reflection and increase the average transmittance of visible light by nearly
7%. The chemical etching technology is environment friendly for unuse of HF or fluosilicate. To compare the visible
light transmittance of the coated glass, CeO,/TiO, films were deposited on the honeycomb surface glass and raw glass
by radio frequency magnetron sputtering. A series of optimization experiments were carried out to obtain a coated
glass with high visible transmittance and high UV cut-off. The samples were characterized by UV-Vis spectropho-
tometer, SEM, XRD, and XPS. When the UV cut-off ratios were 99% for both the honeycomb surface glass and the
raw glass, the average transmittance of visible light was 85% for the coated honeycomb surface glass, and only 79%
for the coated raw glass prepared under the same coating conditions. In addition, the porous structure on the glass sur-
face also improved the contact area between the film and the substrate. Therefore, the binding force between film and
substrate was increased by about 2 times.
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Fig. 1 Top view (a) and cross section (b) SEM images of the porous glass
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Fig. 2 Transmittances of the honeycomb surface glass (a) and
the raw glass (b)
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Fig. 3 Digital photos of the raw glass (a) and the honeycomb
surface glass (b) under sunlight
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Table 1 Effect of relative sputtering powers on properties
and compositions of CeO,/TiO; films

Al A2 A3 A4 A5 A6

Power (TiO,)/W 140 140 140 140 140 140
Power (CeO,)/W 80 100 120 140 160 180
Transmittance of visible/% 79.9 77.9 76.9 75.3 725 67.8
UV cut-off ratios/% 96.8 97.2 99.1 98.4 95.3 89.5
(CelTi)/% 42 46 50 55 62 65
[Ce3*/(Ce®*+Ce*™])/% 68 70 72 69 64 61
[Ti®* /(Ti**+ Ti*)/% 57 59 64 58 56 55
Thickness of the film/nm 540 550 570 580 587 595
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Fig. 4 Influence on sputtering powers on the transmittance of
the CeO,-TiO, films
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Fig. 5 XPS spectra of the CeO,/TiO, films deposited under
different sputtering powers
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Fig. 6 XRD patterns of the CeO,/TiO, films deposited under
different sputtering powers
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Table 2 Influence of sputtering time on the transmittance
of the CeO,/TiO, thin-films
Samples Bl B2 B3 B4 B5
Sputtering time/min 10 20 30 40 50

Transmittance of visible/% 86.4 825 80.6 79.5 70.1
UV cut-off ratio/% 79.8 82.2 885 96.6 99.2
Thickness of the film/nm 127 235 352 456 554
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Fig.7 SEM images of CeO,/TiO, thin films sputtered for different time
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Fig. 8 Influence on sputtering times on the transmittance of
CeO,/TiO, thin films
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Table 3 Transmittances of the CeO,/TiO, coated
honeycomb surface glass and raw glass

Transmittance UV cut-off Thickness of

Samples of visible/%  ratio/%  the film /nm
Coated raw glass 79.8 99.1 435
Coated honeycomb 84.7 99.7 410
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Fig. 9 Cohesion results of the thin films on (a) the raw glass and (b) the honeycomb surface glass substrates by scratching test
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