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Preparation and characterization of porous silica antireflective
coating of high environment stability
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Abstract The porous silica optical antireflective coating is prepared by the sol-gel method with the tetraethoxylsilane as the precursor
and the ammonia as the catalyst via a dip—coating process. The environment stability of the antireflective coating could be greatly
improved by post—grafting 1H, 1H, 2H, 2H-perfluorodecyltriethoxysilane (FAS—17) and hexamethyldisilazane (HMDS). The properties
of the coating are characterized by the UV=VIS spectrometer, the FTIR spectrophotometer, the atomic—force microscopy, the contact
angle measurement and the anti-pollution test. The results indicate that for the modified coating, the peak transmittance is up to
99.82%, the surface roughness is only 3.9 nm, and, the contact angle with water is 125°. Especially, the decrease of the transmittance
when being tested with water and polydimethylsiloxane pollution in vacuum for two months is as small as 0.03%, suggesting that the
coating has an excellent environment stability.
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Fig. 1 Transmission spectra of three antireflective coatings
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Fig. 2 FTIR transmission spectra of three coatings
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Fig. 3 Atomic—force microscopy images of three coatings
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Fig. 4 Contact angles of three coatings with water and polydimethylsiloxane

33 Im



—t

www.kjdb.org

RS 2015,33(9)

SCIENCE & TECHNOLOGY REVIEW

T T, PR O SR Joe 1 2 S5 22 L SR A e TR B ) 6 i e 34
Ji. HMDS ZhBR 5 | -5 — FF Rk ol A B2 Ay LT A28 (1
4(f)),
25 HENEZHERTEMN

A KA R IR A 2R EZS RE T 107 Pa
WEEFRFR 24 A Bt al S 2L AR IR R~ 35 SR
AL WL 5. A AR FR 52 C FE 1053 nm AR 6235 5 3R
99.67%18 /N5 98.36% (I 5(a) ), FIEMHZI A 1.31% , 3% f& [H
R T B RS N R AEAE KA I REFRBE i 5 SRR T i
ZRANE DT 325 5 23 B 2 BRI . A RIS e 5544 T, RUAE
Yot 2ACPE 11 JHE B CF 14355 5 R M 99.72% 18 /N E1] 99.53% (1] 5

(b)), FRAEAL R 0.19% , 35BS K 78 iUk e SRR Bk e il
P R K BE A SRR L o5 SR A A v R R T S AR R
FRIL N, M T o4 11 5 56 AT e 7S L, i 5 9
A B ELA /K B P S5, DAL g o A 1 22 AL AR A re
KRBT I5 Y fie 71 AR KL R o #F HMDS &b 35 1 fi 2
CFH i JH R T FEMEAL R 0.03% (- 5(c) ), X A2 PN Sk ot 2
B BIRREE , i T 25 AL BEAS 55 5 23 A Rk B2 3L S 0 i
HMDS 70 FHIXT /N, 258 55 5 W I 1 J2 MR BR AR I RE PR 5
FIE, PRt HMDS B4 J5 E — 20 2 5 T I A 28 IR R AR
EVE

100 100 100
98 |- 98 | 98 |-
s 96} S g6l X 96|
: 2
% 94t W o9t g 94
RN — v I — I i
2 -~ ERE % - BRE % - R
90 I 1 1 1 90 1 1 1 1 90 Il 1 L 1
300 500 700 900 1100 1300 300 500 700 900 1100 1300 300 500 700 900 1100 1300
P HK/mm P H/mm PeK/mm
(a) C (b) CF (c) CFH
5 SHBREREEEZZRHTTE2ARNEBESLE
Fig. 5 Transmission spectra of three antireflective coatings before and after exposure for two months
under vacuum condition
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