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Formation of a Thick Silica Glass Film by a Sol-Gel Process
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Table 1 Advantage and disadvantage of various methods for the film formation.

ADVANTAGE

DISADVANTAGE

SOL-GEL PROCESS
1) Low temperature process
2} High homogeneity
3} Low processing cost

SPUTTERING
1) Good controllability of film thickness

CHEMICAL VAPOUR DEPOSITON
1} Film of low optical loss is obtainable
2} Relatively high rate of film formation

1} Limtted film thickness

13 Low rate of {ilm formation

2y High optical loss of film

1} Difficulty of controlling of thickness

2} Low efficiency of soot deposition
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Fig. 1 Schematic llustration of interfacial polymerization
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Fig. 2 Appearance of gel film formed from Ethyl-
silicate-40 (E-40)

lpm
Fig. 3 SEM photograph of gel film formed from
Ethylsilicate-40
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Fig. 4 Relation between film thickness and con-
centration of Methylsilicate-51 {M-51) in

hexane.
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Fig. 5 Increase in film thickness with reaction
time,
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Fig. & Appearance of glass film obtained by soak-
ing the gel in boronethoxide and heating up

to 1300°C . B-M-51:
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Fig. 7 SEM photograph of gel-derived thick sili-
cate film {B-E-40},
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Fig. 8 IR spectra of gel film before and after fiving
up to HO0C.
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Abstract

A silica gel film was formed at an interface
between ammonia water and an organic selvent
by the interfacial polymerization of oligomeric
silicon alkoxides. The gel film of about 80 mm
in diameter was placed on a silica glass wafer
of similar size by draining the ammonia water
and organic solvent, and subsequently dried in
an ambient abtmosphere, The film had a uniform
thickness of 10-15 wm and was free from crack.
The sintering of the gel flm into a transparent
glass film was possibic by soaking it in bor-
anethoxide and subsequently heating up to
12007C
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