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AIM OF WORK

The aim of this work is to synthesize memberanes ex-—
hibiting good properties such as swelling, permselectivity,
electrical conductiwvity, chemical and thermal stability and
mechanical properties, for possible practical applications.
Graft copolymerization is an attractive means for modifying
base polymers because grafting resulis mostly in the super—
position of properties relating to Dbackbone and pendant
chains. Among the various methods for initiating the graft—
ing reaction is ionizing radiaticon which is the cleanest and
versatile method of grafting available. In this method
ionizing radiation creates active sites on an inert polymer
suitable for polymerizing monomer to form grafts,a process
which is very difficult +to achieve through conventional
chemical reactions. A complete hydrophobic polymer never al-
lows water to pass under pressure and its electric resis-
tance 1s high. Introducing hydrophilic groups to the
hydrophobic poiymer by radiation grafting produces permeable
membranes., which may have low electiric resistance and allow

water to pass under high pressure.

The direct-initiated radiaticn grafting of acrylic acid

onto polypropylene and some fluorine — containing polymers
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such as. poly (tetrafiuvorocethylene - perfiuoro winylether)
TFA. poly (tetrafluore ethylene - hexafluocropropylene
vinylidene flouride}) TFB., and ({Teflon/Polvethyiene) ET,
films was studied. These materials are known to have excel-
lent therma! and chemical stability and good mechanical
properties. It is alsc important +to 1recognize the con-—
siderable array of system parameters which effects the
characteristics of +the graft copolvmer and in turn the ul-
timate properties of the hulk graft copolvmer. In this con—
nection. the properties of the grafted films such as dimen—
siona! change by grafting. water uptake. electrical conduc—
tivity. mechanical properties., thermal and chemircal
stability were investigated.

The possiblity of the practical applications of these
membranes were proposed. On the other hand, the effect of

gamma radiation on the trunk polymers has been studied.
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CHAPTER I

INTRODUCTION

Interaction of High Ener adiation with Po ars :

The modification of Pelymers by high energy idonizing
rediation has attracted considerable interest in the last
20 _years **—=*. The chemical and physical changes are
gradygally found when leong-chain Polymers are subjected to
such radiation. The eififect of high energy ionizing radia-
tions on a peolymeric material may result in an improvement
in some physical properties and deterioration in others >,

Two raaction. processes occur when electromagnetic
radiation passes through matier, it may interact eifher'with
the atomic nuclsus or with orbital electrons. In the case of
polymeric materials, reaction with orbital electrons are
more freguent. The removal of the orbkital electrons disrupts
the stability of the macromolecules, given rise to a posi-
tivé ion

R + e (1}

—CHz R e CH
When the ionized molecules are discharged by the thermal
electrong, highly excited molecules are formed
~—CH*z =—— R + &8 —» —CHY> —— R {2}
Thezse excited molecules are decomposed inte free radicals

- .
— CH= R >» —CH* —— K + H- £3)

Cal
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