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Abstract
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The objective of this research work is to study the synthetic method and properties
of spirosilicate/benzoxazine resin to hopefully be abie to replace the shortcoming phenolic
resin having a disadvantage of shrinkage after curing. Therefore, this work was started with
the synthesis of spirosilicate compounds followed by their structural identification. Next step
is to synthesize polyspirosilicate to study its volumetric property. t was found that those
synthesized spirosilicate compounds gave near-zero shrinkage values. With near-zero
shrinkage ’ benzoxazine studied by Ishida and coworker, spirosilicate/benzoxazine
comonomer is expected to result in near-zero shrinkage after curing, as well. The important
step of this research work is to synthesize the spirosilicate/benzoxazine comonomer using
the corresponding spirosilicate derivative containing the amino group. The use of this amino
group is for benzoxazine synthesis with formaldehyde and phenol via the Mannich Reaction.
However, the result did not show the expected comonomer product. Instead, either
spirosilicate or benzoxazine ring was broken before reaching the final comonomer product.

Another research work was done under this fund was to apply synthesized
spirosilicates in the synthesis of high surface area silica, and the result was found to be

very satisfying. High surface area silica was obtained via sol-gel process.
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