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Abstract

In this study, nano-sized powders of Si0:-0715mol%B.03 composition were prepared by sol-gel
processing method using TEOS(Tetra ethyl ortho silicate) and HsBOs solution. The powders were
tape-cast on High silicate glass sheet(HSG) substrate and sintered to form a layer of undercladding
for the planar light wave module. During the sol-gel processing, H2O0/Si mole ratio were varied to
modify the size of the powders in a range from 600 to 75nm. The dispersion of the powder was
modified by changing the pH of the slurry. Sintering temperature of the tape was observed to decrease
with the size of the powder and the B:Os content in the powder. When the silica powders of 757125nm
in diameter containing 15mol% B:0; were used, 98 TD% was obtained at 1250C, which is

approximately 300°C reduction in sintering temperature compared with micrometer-sized powders.
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Table 1. Composition of the sample in the

Si02-B203
Composition (mol%)
Sample No.
SiO; B20s
1 100 0
2 94 6
3 91 9
4 87 13
5 85 15
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(1) 3¥r8(Hydrolysis reaction)
Hydrolysis

nSi(OR)4+4nH20 @=% n Si(OH)4 + ROH

(2) &5 g3 (Condension reaction)
alcohol condation

nSi(OH)4+4nH20 =2 nSi02+2nH20

alcoholysis
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