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Abstract

In this research, the structural and electrical properties for nanocomposite (PEG-(BaTiOs) is studied.
For this purpose, solutions were prepared with different percentage (0.02, 0.04 and 0.06) g of (BaTiO3)
nanoparticles. Through the (SEM) image Structural properties of film have been studied. These images
explain the surface morphology of nanocomposite before and after addition BaTiOs, the pure (PEG) has
a good homogeneity for their BaTiO3; and the diffusion of nanoparticles clearly .The results shown that
there was no interaction between the PEG and nanoparticle (BaTiOs3).

Electrical properties as D.C conductivity is studied and found electrical conductivity increases with the
increase of the BaTiO3 concentrations.

The results of applications for prepared nanocomposites showed the antibacterial properties of the
(PEG -BaTiO3) nanocomposites were tested against gram positive (S. aureus) and gram negative (E.
coli). The results showed the inhibition zone was increased with increase the BaTiOs; concentration .
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Introduction

Materials classified as (polymers) are a long
chain molecules with a repetition of structural
units. The structural units connected by covalent
bonds and this units called (monomer), this
marital consists of large organic molecules
(macromolecules). Molecules of polymer consist
of thousands of atoms connect with each other
by covalent bonds [1, 2].

Polymers are used in deferent applications
such as electrical and electronic the high
resistivity and dielectric properties that the
polymers possess used as insulators in modern
work. Application of insulators polymers contain
printed circuit boards, wire encapsulates,. [3, 4].

Polymer possess many characteristics of
polymer such as low cost, be easy configuration ,
it has high resistance, flexibility, in addition to its
structure and mechanical properties, so it is
used in electronic devices industry [5].
Nanomaterials are known as materials
possessing, at minimum, one external dimension

measuring 1-100nm. According to the
dimensions of nanoparticle can be classified into;
3D like nanoparticles and nanoshells, 2D like
nanotube nanofibers, and nanowire and one
dimensions as thin films and layers [6].

Results and Discussion
The Scanning Electron Microscope

The surface structure of (PEG- BaTiOs)
nanocomposites thin film can be imaged through
SEM with high clarity. Figure (1) shows the
images SEM of (PEG-BaTiO3) nanocomposites
without and with (0, 0.02, 0.04 and 0.06)
concentrations of (BaTiO3) nanoparticles. From
image below (a, b, c¢) show that polymers is
softer and homogenous. It is apparent that the
addition of (BaTiO3) NPs in (PEG-BaTiOs3)
nanocomposites exhibits changes in the surface
morphology of all system [7]. Shows in image
(d) image increase in the black dots number on
the surface with increasing (BaTiOs3)
nanoparticles. That results agree with the results
of the previous researcher [8].
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Figure 1. The (SEM) of (PEG, BaTiO3), (a) pure (b) for 0.02 BaTiOs nanoparticle (c) for 0.04 BaTiO3

nanoparticle (d) for 0.06 BaTiO3z nanoparticle.
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The Electric Properties of (PEG, BaTiO3) Nanocomposites

4.2.3.1 The Electrical Conductivity (D.C)

Figure (2) show the changing of D.C of (PEG-
BaTiO3) nanocomposite with BaTiO3
concentrations .Electrical conductivity (opc) was
measured for all concentration of the (PEG-
BaTiO3) nanocomposite recorded at room
temperature. Figure (1) explained the electrical
conductivity values of the (PEG-BaTiO3z) are
increases by increasing the weight ratio of the
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BaTiO3 nanoparticle. Increases in the weight
ratio leads to an increasing in the number of ions
and free electrons on a regular basis, This
explanation agrees with researchers. Due to the
increasing of free charge carriers the electrical
conductivity of (PEG-BaTiO3) nanocomposites
increases, this is similar with the result of
Srikanth et al [9].

Figure 2 the D.C electrical conductivity of (PEG-BaTiO3) NPs .

Application of (PEG-BaTiO3z) nanocomposites
for antibacterial activity

The antibacterial activity of the (PEG-BaTiOs)
nanocomposite tested against (Escherichia coli)
and (Staphylococcus aureus) as shown in Figure
(3). From the figure, obtain increases the
inhibition zone with increase in BaTiOz NPs
concentrations. Because the antibacterial activity
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of (PEG-BaTiO3) nanocomposites may be due to
the presence of (ROS) generated with different
concentration of BaTiOs; nanoparticles. The
(PEG-BaTiOs3) films giving a strong antibacterial
activity with the increase in the concentration of
BaTiOs, this is similar with the results of Prabhu
et al. [10] and Khandanlou et al. [11].
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Figure 3 antibacterial effect of (PEG-BaTiO3) nanocomposite with BaTiOz NPs concentrations on
S. aureus and E. coli .
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