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PREFACE

The conventional inorganic materials such as metals fail under adverse
environmental conditions. Because of the excellent barrier properties, the organic materials
such as polymers soon replaced the conventional materials. In order to use these materials
effectively under wvarious conditions, basic understanding of the defect nature of these
materials is highly essential. Eversince the existence of free volume was postulated, this
has become an interesting topic in polymer research. There has been a constant effort to
understand the polymer properties in terms of free volume. Since, the dimensions of free
volume holes are of sub-microscopic level, only few experimental techniques are available
to characterize them. One among them is the Positron Annihilation Lifetime technique
which has proved to be a novel technique to characterize the defects in condensed media.
This is because of the fact that positrons and positronium preferentially scan the defects/
open volumes like free volumes. Since the annihilation characteristics can be measured
accurately, the information on defects/ free volumes can be derived from positron

annihilation parameters.

This thesis is divided into seven chapters. Chapter I gives an introduction to
polymers and to the theory of positron annihilation technique. A brief description of
Positron Lifetime Spectrometer and functioning of various components is provided in
chapter II. Chapter III gives the author's investigation on Poly(chlorotrifluoroethylene)-
PCTFE with different concentration of VF, comonomer viz., 22A, TVS and HP when
subjected to elongation and compression. Chapter IV provides a brief theory on physical
aging process in polymers and aging results on 22A and HP. Chapter V provides the
author's investigation on the annealing behavior of 22A, TVS and HP. The results on the
annealing behavior of strained HP and compressed 22A are given in chapter VI. Finally,

the salient features of the thesis are provided in chapter VII.
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