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ABSTRACT

4972015063:  Polymer Science Program
Nidchakam Krueson: High Dielectric Composite Material at Multi-
frequency Range.
Thesis Aavisors: Asst.Prof. Hathaikam Manuspiya and Prof. Hatsuo
Ishida 94 pp.

Keywords:  Polybenzoxazine/ Barium strontium titanate/ Surface treatment/
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This research was proposed a novel nano BST powder-polybenzoxazine
composite as a new dielectric material. In this work, dielectric properties of surface
treated BST powder-polybenzoxazine composite were studied. The surface of BST
powder was modified by using three different chemicals: 3-aminopropyl-
trimethoxysilane, benzoxazine monomer and phthalocyanine. The distribution of
BST powder in polybenzoxazing matrix was observed by SEM. The dielectric
constants of the composites with a function of frequency (I kHz-10 MHz) were
investigated by Hewlett- Packard 4194A. It was found that the composites with
modified BST powders showed good distribution in polybenzoxazine matrix and the
dielectric constants were also be enhanced than those with untreated BST powder. In
comparisons among  Silane  coupling agent, benzoxazine monomer and
phthalocyanine modification, the composite with the silane modified BST powder
showed more significantly in dielectric constant improvement due to the chemical
bond formed on the BST surface while the composite with the benzoxazine monomer
and phthalocyanine modified BST powder displayed lower in dielectric loss because
the modified powder dispersed well in the polybenzoxazine matrix. In addition to the
surface modification, the effect of molecular structure of polybenzoxazine on
dielectric properties was also investigated. It was found that polybenzoxazine which
has higher in dipole polarizability showed higher in dielectric constant of the
composite.
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