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Abstract

In this study, solution casting method was used to prepare polymer
electrolyte samples (SPE) from the polymer polyvinyl alcohol (PVA) in
addition to different proportions of ammonium nitrate (NH4NO3) in
order to study the effect of the salt concentration on the structural and
electrical properties of the polymer samples . the limits of the interactions
between the polymer and the salt were verified using Fourier transformof
of infrared spectrum (FTIR), wherein the results of the Fourier
transformof of infrared spectrum of the polymer electrolyte samples
confirmed the existence of chemical reactions between the salt and the
polymer due to the displacement of the peaks of the pure polyvinyl

alcohol and the change in intensity with different salt concentrations.

The results of X-ray diffraction (XRD) showed that the crystal structure
of the polymer electrolyte models decreased with the increase in the
percentage of added salt up to the sample (Salt wt% 30). At higher salt
concentrations, the scanning electron microscope (SEM) images showed
a rough surface of the fusion due to recombination and crystallization of

the ions on the surface.

The electrical properties of the models were studied using the electrical
properties measurement system in the frequency range (100-106 HZ) and

for the temperature in the range (303-353 HZ).

The model (SPE-30) had the highest conductivity values among all the
polymer electrolyte models due to its low degree of crystallinity, as the
value of the electrical conductivity of the model (SPE-30 was 5.17X10-5
S / cm). After studying the structural and electrical properties of
electrolyte polymer models in the aforementioned devices, the SPE-30

model was chosen because it has the best specifications for adding the



nanocomposite to it. the nanocomposite (ZnO) was added with different
weight ratios to study its effect on the structural and electrical properties
of the polymer electrolyte model SPE-30. Where the results of the Fourier
transformer for the infrared spectrum showed an electrostatic reaction
between the hydroxyl group and the zinc oxide compound for the

nanocomposite models.

The scanning electron microscope images of the nanocomposite models
showed white spots, where it was observed that these spots gradually
increase with the increase in the concentration of zinc oxide in the
models. also, the results of the X-ray diffraction spectrum showed that the
intensity of the peaks belonging to the polymer electrolyte model (SPE-
30) decreases when the nanocomposite (ZnO) is added to the model
containing (2% of the nanocomposite) (PNC-2). where the peaks are of
low intensity and this is caused by an increase in the amorphous degree
due to the reaction of the compound zinc oxide with the polymer

electrolyte (SPE-30).

The results of the electrical measurement system revealed that the highest
conductivity was in the model (PNC-2), where the electrical conductivity
increased from (517X10-5 S / cm) and related to the model (SPE-30) to
((4.66X10-4S / cm) when the model (PNC-2)
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