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ABSTRACT: The work aims to improve the transmittance and reduce reflectance of the glass surface. Na,COs, NasPO,,

Na,P,0; and other basic salt solutions were used to perform chemical etching on the pre-treated glass. Through the regulation of
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the nano-porous structure on the glass surface and the thickness of the cross-section etched film, the destructive interference of
incident light in the transmission process was realized, thus achieving the anti-reflection effect on light. The surface morphology
and cross-section film thickness of the glass before and after etching were observed by scanning electron microscope and the
transmittance and reflectance of the glass were measured by ultraviolet and visible spectrophotometer to adjust etching solution
concentration, etching time and temperature, thus optimizing experiment scheme and improving transmittance. After etching by
salt solution, under the experimental temperature of 92 C and the experimental time of 24 hours, there was well-distributed
minor grooves with width of 20~30 nm and thickness of 100~150 nm on the glass surface. The average transmittance of the
glass was 97.53%, 7% higher than that of glass surface before etching. However, the glass composition hardly changed before
and after etching. The optical properties of glass were effectively improved. The sample transmittance increased firstly and then
decreased with the increase of the etching temperature when etching time and concentration were fixed; the sample
transmittance increased firstly and then decreased with the increase of the etching time when the etching temperature and
concentration were fixed; and the sample transmittance increased firstly and then decreased with the increase of etching
concentration when the etching time and temperature were fixed. The chemical bonds on the glass surface are broken by etching
the glass surface with salt chemical reagents, and a loose film structure is formed on the surface of the glass. When the corrosion

reaches a certain thickness, destructive interference of a certain wavelength of light occurs on the glass surface, thus effectively

improving the transmittance of the glass surface and reducing the reflectance.
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Fig.1 SEM morphologies of original glass and anti-reflective glass: a) surface of original glass;
b) cross-section of original glass; c¢) surface of anti-reflective glass; d) cross-section of anti-reflective glass

& 2a FE 2b S48 5 [ 2 ZI A RTE 92 CIR bk
20 h JEMBEES (CPE R 93.52% ) F i AIKTHIE
PR ATLUE I, FES R AR A BRILE RN, 48
10~20 nm, JHIEEEEZh 60~100 nm, HT46% 7%
N EHA], Z0 R JC e A BT 2k, R A 22 FL

PR AN 40 B S o 8] 2¢ FTIET 2d J2 3% R ] ik 2
ZIh, AR B B AR (SR fa] 28 b, P it
R 95.29% ) MRE SR ABIEIESIE . AT LAE
b st e 3 K, e R ) Bk B 2 TR A B8 IR A
JFTE 30~40 nm, R EEHE A 300~400 nm, H



- 180 - * wm #H R

2020 4 5 H

a Zh20 Wi R

e o 24

¢ %28 hiE R

i Nk S i 2 DI 4 AL gk

b Zh20 b T

d Zii28 Wk ST

Pl 2 Zltind ) Sk 20 28 h AR il 3% T8 T T 550
Fig.2 Surface and section morphologies of the anti-reflective glass after etching for 20 and 28 hours:
a) surface of sample after etching for 20 h; b) cross-section of sample after etching for 20 h;
c¢) surface of sample after etching for 28 h; d) cross-section of sample after etching for 28 h
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Tab.1 Transmittance of glass before and after
acid-proof experiment

Transmittance/%
Samples
Before test After test Decline
1 96.69 96.21 0.48
2 96.73 96.34 0.39
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Tab.2 Transmittance of glass before and after
weather ability experiment

Transmittance/%
Samples
Before test After test Decline
1 97.02 96.67 0.35
2 95.65 95.23 0.42
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Tab.3 Film thickness and transmittance of the
anti-reflective glass for different etching temperature

Samples Temperature/’C  Transmittance/% tli\i/[c ﬁ;{r;lle)sr:;in
a 85 91.00 30
b 90 93.62 78
c 92 97.53 134
d 94 94.92 189
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Tab.4 Film thickness and transmittance of the
anti-reflective glass for the different etching time

Samples  Time/h Transmittance/% tli\i/{: f;:::;:/rll;l
a 16 91.33 23
b 20 93.51 67
c 24 97.53 134
d 28 94.63 247
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Tab.5 Effect of concentration of Na,CO; on film
thickness and transmittance

Samples (ilaozl(?l?j/) Transmittance/% tli\:l'cirrlllssr s/?lem
a 0.13 92.15 78
b 0.16 94.69 95
¢ 0.19 97.53 134
d 0.22 95.78 209
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Tab.6 Effect of concentration of Na3PO4 on film
thickness and transmittance

Samples (Tn?ll?l?jl/ ) Transmittance/% t}?;{:ir;l:sr :/rlllem
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Tab.7 Effect of concentration of Na,P,0; on film thickness
and transmittance of the anti-reflective glass
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Tab.8 Percentage of O, and O, before and after etching
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