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Abstract

e Ahmed Mohamed Eissa
e “Synthesis, Characterization and Evaluation of Some
Low-Density Polyethylene Grafted Membranes”.

e Faculty of Science, Ain Shams University.

A simple and inexpensive technique for synthesis of
semipermeable membranes by chemically-induced graft
copolymerization of methacrylic acid onto low density
polyethylene films using sodium bisulfite as initiator was
studied. Several parameters affecting the grafting yield and
rate were studied.

Characterization and thermal behaviour of the
prepared grafted membranes that having different degrees of
grafting were evaluated by Fourier transformance infrared
spectroscopy (FTIR), scanning electron microscope (SEM)
and thermal gravimetric analysis (TGA). Some selective
properties of the grafted films (membranes) such as swelling
behaviour in different pH solutions and mechanical
properties were also investigated as a function of the degree
of grafting.
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The possibility of practical use of such prepared
grafted films as pH-responsive membranes in a dialysis
permeability process and as ion-exchange membranes for
recovery of different cations from their solutions was also

investigated.

Key words: low-density polyethylene, methacrylic acid,
graft copolymerization, chemical initiators,
semipermeable membranes, pH-responsive

permeability, ion-exchange membranes.



VI

Aim of the work

Interest in synthetic membranes and membrane
processes is rapidly growing. For the last two decades,
membranes have been increasingly introduced as an
effective and economical means for separation of molecular
mixtures. Today, their applications range from purification
and concentration of fluids, desalination of saline water and
hemodialysis  (artificial kidney) to separation and
fractionation of gases or micromolecular mixtures.

Graft copolymerization provides a convenient method
for the synthesis of semipermeable membranes, since
various commercially available polymer films can be used as
the grafting substrates. A number of workers have used this
technique to modify the properties of the existing
membranes or the polymer before casting the membranes.

A large effort is devoted to the production of
permselective membranes by grafting of various hydrophilic
monomers onto polyethylene, polypropylene and fluorinated
polymers which were used as base polymers. The grafting of
some functional groups of hydrophilic monomers onto
hydrophobic polymers seems to meet all the requirements
due to the fact that such grafting can induce hydrophilicity as

well as good electro-chemical properties.
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The aim of the present work is:

1)

2)

3)

4)

5)

To develop a simple and inexpensive technique for
synthesis of semipermeable membranes by chemically —
induced graft copolymerization of methacrylic acid
(MAA) onto low density polyethylene films (LDPE)
using sodium bisulphite (SBS) as an alternative initiator
to the other known initiation methods.

To find the optimum reaction conditions for affording
reasonable and homogeneous grafting yield without or
with reduced amount of homopolymer formation in the
reaction medium.

To study how different reaction parameters, such as
reaction time and temperature, concentration of monomer
and initiator, influence the grafting reaction and
consequently the properties of the grafted membranes
formed.

To gain knowledge on the structure, thermal behavior and
morphology of the prepared grafted films. They will be
characterized by FTIR spectroscopic analysis, thermal
gravimetric analysis (TGA) and scanning electron
microscope (SEM).

To study some selective properties of the grafted films
such as swelling behaviour at different pHs and

mechanical properties.
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6) To test (evaluate) the practical use of the prepared grafted
films as a pH-responsive membranes in a dialysis
permeability process and as ion-exchange membranes for

recovery of different cations from their solutions.
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