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Introduction

Radiation induced graft copolymerization is a versatile
technique which can be used to alter the surface and/or bulk
characteristics of a polymeric substrate'.

In this work, the effect of acrylamide graft on the
electrical properties of polyethylene was studied by

electrochemical impedance spectroscopy (EIS). The graft

copolymer PE-g-AAm was caracterized by FT-IR spectrometry using
a reflection method, contact angles measurements and swelling

behaviour. _

Experimental

Commercially available low density polyethylene film was
used as base polymer for grafting. The films were washed with
acetone and dried 1in vacuum at room temperature and weighed
before use. Reagent-grade acrylamide AAm (Sigma Co) was used as
received. Graft <copolymer of PE-g-AAm was prepared by
simultaneous radiation-induced grafting technique. Thus, a
weighed sample of LDPE film was placed in a glass ampoule and a
certain concentration of acrylamide monomer (30% m/v) 1in the
presence of methanol was added into the glass ampoule. After
bubbling nitrogen (N) in the solutions, the ampoules were
sealed and irradiated with y-rays from a ®°co source at a
irradiation dose and dose rates of 16.2 kGy and 0.11-1.08
kGy.hd, respectively, at room temperature. After irradiation,
the films were washed with water to extrate the homopolymer,
dried in vacuum and the degree of grafting of LDPE film was
gravimetrically determined. Contact angles were measured by the

sessil drops technique.
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The electrical properties investigated was the resistivity
measurements of the films. The resistivity was measured at room
temperature using a electrochemical impedance spectroscopy
(EIS)a. For LDPE-g-AAm, an electrical equivalent circuit was
constituted by the solution resistance, resistance and
cépacitance representing the double layer at the LDPE-g-AAm

interface and resistance and capacitance assigned to the bulk

polymer layer.

Results and Discussion

The trunk polymer used in this study is hydrophobic and
its swelling in water is very poor. They, however, become
hydrophilic and swell 1in water after the grafting with
acrylamide monomer. Table 1 shows the water uptake as a
function of grafting degree of LDPE films. It can be seen that
water uptake percent increases with degree of grafting due to
the introduction of hydrophilic groups of acrylamide chain.

Table 1- Physical data of LDPE-g-AAm graft copolymers '

Grafting degree Contact angle Swelling Resistivity
(%) (grau) (%) (kQ.cm %)

0 90 0 63

20 71 32 15

131 45 78 1

The contact angles between water and LDPE-g-AAm graft
copolymers (Table 1) becomes smaller when the grafting degree
increases. This means that the graft of the acrylamide monomer
enables the poclarity on the LDPE surface to become stronger.

Polymers can be considered to be insulators, that is,
their resistance to current flow is rather high. Thus, polymers
typically have resistivities millions of times 1larger than

those of metalsa.
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The resistivity of the LDPE was found to decrease with the
acrylamide grafting, and with 131% grafting degree, it was
found to be 1 kQ.cm > (Table 1). The decreasing of resistivity
of grafted films indicate that the LDPE-g-AAm is more conductor
that the ungrafted LDPE films. The electrical conductivity of
polymers depends on the presence of free ions not connected
chemically with the macromolecules'. Therefore, the electrical
conductivity of polymeric materials depends on the presence of
low molecular mass impurities which are the major source of
conductivity. Polyacrylamide is non-ionic in nature, however,
the electrical conductivity 1is slightly improved in its
presence as grafted side chains in LDPE films can act as
impurities attributed to its mobility of an electrons of PAAm
acts as side chains.

On the grafting of AAm onto LDPE, certain changes will be
encountered in the attenuated total reflectance IR (ATR-FTIR)
spectrum of the grafted films. The main characteristic features
of the IR spectra of the grafted LDPE films is the appearence
of new band characteristic for the structure of PAAm at 1650
cm™ (C=0 stretching). The intensity of this band increases
with increasing of the grafting degree.

Scanning electron microscopy (SEM) showed that surface
morfological changes occurred with increase of the grafting

degree.
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