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ABSTRACT
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New organic aerogel and organic foam were successfully prepared from a
new class of phenolic resins called polybenzoxazine synthesized via a simple thermal
curing reaction without the use of any catalysts unlike the conventional phenolic
precursors. Polybenzoxazine organic aerogel was cost-effectively prepared by using
xylene as a solvent. Without the need for solvent exchanging and using supercritical
conditions to remove the solvent during the process, carbon aerogel with high
specific surface area, low bulk density, high propartion of micropore volume and
micropore surface area, was obtained with a much shortened time. Besides, we
further investigated the thermal degradation behaviors of both bulk polybenzoxazine
and polybenzoxazine aerogel. Here, the organic foam derived from polybenzoxazine
was also successfully prepared with a noncomplex and economical foaming method
by using azodicarbonamide as a foaming agent. The influence of foam density on the
physical and mechanical properties of the foams was studied. In addition, the
polybenzoxazine foam was further transformed into carbon foam by carbonization
under an inert atmosphere, and its properties were examined. Furthermore, this work
also presents the influence of glass reinforcing fiber on mechanical, physical, and
thermomechanical properties of polybenzoxazine foam composite.
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