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Abstract

Since it was discovered in 1995, atom transfer radical polymerization (ATRP) is a
rapidly developing area. ATRP is a versatile tool to yield various materials, which are applied
in many aspects, such as coatings, .adhesives,”. lubricants, detergents, etc. with low
polydispersity and controlled molecular weight. 1n the physical property of the polymer
researches, it is of interest to study the-miscibility and specific interaction.

In this thesis, the experimental work was'divided into three parts:

(1) The studies of miscibility behavior and interactions of blends and diblock
copolymers. Block copolymers composed of segments with different properties have been of
considerable interest. We synthesized Poly(hydroxyethyl methacrylate)-b-Poly(vinylpyrroli-
done) (PHEMA-b-PVP) by ATRP and conventional radical polymerization. The interactions
in PHEMA-b-PVP diblock copolymers and PHEMA/PVP blends are observed by DSC, FT-IR
and high-resolution solid-state **C NMR spectroscopy.

(2) The studies of miscibility behavior and interactions of linear and four-arm
blends. Star polymers have different hydrodynamic properties and higher degrees of chain
end functionality compared to linear polymers of similar composition. We synthesized the

linear and four-arm Poly(tert-butyl acrylate) (PtBA) by ATRP and made them mix with



benzoxazine (BZZ). Then, we heated them to yield thmosetting polymer blends. The
interactions in linear and four-arm PtBA/PBZZ blends are observed by DSC, FT-IR and
high-resolution solid-state **C NMR spectroscopy.

(3) The studies of the influence of specific interactions of POSS-containing
polymer blends. By adding inorganic materials into organic polymers, mechanical, thermal,
electrical, and magnetic properties are changed from those of pure organic polymers. We
synthesized the inorganic-organic polymer hybrids involving POSS compounds by ATRP.
The interactions in Poly(methyl methacrylate) (PMMA) and POSS- PMMA/phenolic blends

are observed by DSC, FT-IR and 2D IR.
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