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AIM OF WORK

Synthetic polymeric membranes play a very lmportant role
for practical appllcation in various separation processes. In
apite of thelr good flltratlon properties, these mambranes
have certain shortcomlngs as far as their selectlivity,
chemical and thermal stabllity are concerned. Consl!derable
effort has therefore been spent Iln recent years to develop new
membranes with better separation characteristics and better
overall propertlies tallor-made for speclal applicatlion.

Fluorc polymers are approprliate materlals 1in preparing
membranes for separaticn processes because of thelr goocd
thermal, mechanical and chemical resistance. The hydrophoblc
character of the fluoro polymers can be overcome by the
radlatlion Initiated gratting cof hydrophllic monomers onto
these polymers. The nature and morpholoqlcal peculiaritles of
the trunk polymers as well as grafting reactlion parameters
affect the membrane propsrties of the grafted films. The most
Important applicaticns of these synthetic membranes are In
industrlial mass separation processes such as micro, ultra-and
hyperfliltration, electrodialysis and gas separations. However,
a considerable amount of research 1s beilng conducted to
develop membranes for many other uses such as enzyme re=actors,
electrochemical power sources, lon-selectlve electrodes and
for the controlled release of active agents in the medlical and

biomedical fleld. The goal of all membrane research Iis to
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develop structures wlth transport properties and chemlcal and
mechanlcal atablllity tallor-made for thelr speclfic
appllcation

Radlatlon-ilnduced graft copolymerlzation ls a versatlle
technigque which can be used to alter the surface andsfor bulk
characteristics o¢f a peolymerlc substrate. This technique
utillzes electron beam or gamma radlatlion to form radicals or
lons In the polymer substrate, whlch then can attack monomers
to tnitiate polymerization, which results In qrafting.

The aim of the present study is to prepare membranes by
the direct radiatlion grafting of methacrylic acld (MAAY onto
agme fluorlnated polymers such as poly (tetrafluocroethylene -
hexaflucropropylene vinylidene £fluoride) {TFB}, and poly
{Tetrafluoroethylene - perfluoro vinylether} (TFA}. Also,
methacryllc acid was grafted onte polypropylene (PP]1 films,
for the aame purpose.

The seffact of solvent, inhibitor and monomer
concentration, dose rate and radlation dose on the rate and
mode of the grafting process was studlied. Some selected
propertlies of the prepared grafted £films such as swelling
behaviour, dlmensional change, electrical and mechaﬁical were
investigated.

Thermal and chemlcal stabllity of the grafted membranes
were also studied at wvarlous elevated temperatures and in
different acldic solutions. The gelled part 1In the graft
copolymers was alsc determined. The practical uses of such

Central Library - Ain Shams University
grafted membranes were suggested.



CHAPTER I

INTRODUCTION
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INTRODUCTION

POLYM MODIETCATION
The modification of the properties of polymeric
materials is one of the most important fields of research both

in academic and applied science.

There are different ways used for such purposes ln order
to introduce some heneficial properties. General methods of

modlflcation can be summarized in the followlng :-

a. Copolvymerization

It is the polymerization of more than one monomeric
species at Lthe same Lime under specific experimental
conditions. The produced copolymer usually has properties of

both monomers.

b. Graft and Block_ Copolymerizatlon

Graft-copolymers in general and those of vinyl monomers
on cellulose and cellulesic materials found many fields of

technological exploitation.

Copolymerization reactions can be initiated by many

means including y-irradiation.
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c. = Crogs- i
Controlled reactions of these types are very useful
espaclally 1n polymers having unsaturated double bonds. All

these reactlons can also be initlated by p-radiaticns.

4. The Use of Additives

A 1ot of additives are usually added to the polymeric
materials In order to make them sultable for processing and
exploltatlon. Such addltives are plasticlzers, crosslinking

agents, hardeners, dyes, fillers, ...... etc.

There are many other methods of chemical modification of

polynmers such as oxidatlon, and halogenation ....... etc.

e. Modificatiop by »-radiation

The modification of plastiecs by high energy radiations
has attracted considerable Ilnterest in the last 20
yearstl-*}. The chemlcal and physlcal changes are graduoally
found when long chain polymers are subjected to guch
radiatlons. The affect of hlgh energy {lonizing) radiations on
a polymer materlal may result 1In an Improvement in some
physical propertles and detericration in nthers{s].
Accordingly, thls opened up the posalbllity of commerclal
exploitation, Iimprovement in the field of industrial

dosimetry, packaging, medlical DUrposes, coatings and

sterilization.
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