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Abstract

The solution cast process was utilised to manufacture ZnO Nanoparticles doped on PVC in
varied quantities. In numerous applicable fields and across a large temperature range, the
electrical conductivity was measured. The conductivity of the doped sample falls as a result of
the plot, which compares the conductivities of virgin and doped samples against temperature
inversion. The fact that the doped sample's activation energy is lower than the undoped
sample's shows that the semiconducting property gets better as the doping concentration
increases.
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1. INTRODUCTION:

Conducting polymers have a number of benefits, the most important of which is their ability to
process by dispersion. Conducting polymers are organic materials that, like insulating
polymers, are not synthetic [1]. They have good electrical conductivity but lack the mechanical
properties of other commonly used polymers. Organic synthesis2 and advanced dispersion
techniques3 can be used to fine-tune the electrical properties. The aim of recent conducting
polymer research is to develop high conducting polymers that are stable and have suitable
processing properties[2]. As a result, polymers containing nitrogen have received the most
research attention Nanostructured ZnO materials are playing a bigger role in molecular
electronics, sensors, and electrical, optical, and photonic applications. One-dimensional surface
confinement effects or nanostructures are assumed to be the cause of the new electrical,
mechanical, chemical, and optical features of nanostructures [3]. Understanding key
fundamental physics phenomena in low-dimensional systems requires the use of these one-
dimensional objects, which will help. When ZnO nanoparticles are doped into PVC film, the
electrical properties of the nano composite film are different from those of pure PVC film
because ZnO nanoparticles have a high electron mobility and a wide band gap. As previously
mentioned, pure PVC film has excellent electrical insulating capabilities [4].
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2.Experimentation:

(i) preparation of sample:

Cyclohexanon from S D Fine Chem Ltd. in Mumbai and PVC granules from Reliance
Industries in Surat, Gujarat are used in the current analysis. The solution was exposed to room
temperature for a week. The solution is poured onto the glass plate, creating a thin coating that
allows for complete disintegration [5]. The aforementioned solution is supplemented with
ZnO7 nanoparticles from the Material Science Laboratory at B N College in Patna in varied
concentrations of 0.00453 gm/cc, 0.00789 gm/cc, and 0.018964 gm/cc.

(if) Conductivity measurement

[6]The sample is cut in a circle that is slightly broader than the electrode's surface area to
prevent edge effect (5.067 x 10-4sqg-cm). The Ultra-thermostat-controlled temperature-
controlled bath is where the sample holder is affixed (U-10, Germany). EHT-11, the power
supply provided by Scientific Equipment Around the sample, Roorkee applies a distinct
potential . The potential across the sample is changed in 100-volt steps from 0 to 1400 volts
while maintaining a steady temperature.

3. Result and Discussion:
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PVC with 0.003265 gm/cc ZnO nanoparticle doping is shown as a plot between
temperature inversion and Ln().

[7]The ZnO nanoparticle-doped and virgin PVC films' Ln (mho/m) and x curves are shown in
this analysis. For all applied voltages (100 V to 1400 V), a weak increase in conductivity up to
353 K and a large increase in conductivity up to 373 K were observed, illuminating the
nonlinear field dependency in virgin and ZnO nanoparticle doped in PVC film . [8]The
presence of free ions that are not chemically connected to the macromolecules has a substantial
impact on the electrical conductivity of polymers. The chemical constituents have a secondary
effect on ion mobility. PVC films with and without nanoparticles both display
semiconductivity. The relationship between electrical conductivity and temperature can thus
be demonstrated .

[9] Chain segments can move independently in polymers with monomeric pieces. Polymers
feature side chains or distinct atomic groups in addition to segments. The primary chain
segments' relaxation durations are longer than those of the side chains'. Because it comprises
several polar groups, the polymer with side chains (polar group) is free of one another, has a
wide range of relaxation times, and can be orientated in an electric field. As a result, there are
lots of dipole group loss maximam.

Conductivity may somewhat decrease at low temperatures, then climb, as a result of the
movement of main shorter chains increasing with temperature. With the most recent first climb
up to 298 K, 334 K, and 377 K, respectively, the essence of the gain in conductivity at low
temperatures changes for different rates of doping of 0.01303 gm/cc of ZnO.

[L0]Raman spectroscopy and photoluminescence spectroscopy measurements were taken to
look into the presence of various intrinsic flaws in the undoped and doped ZnO samples. The
dielectric spectroscopy was performed in relation to temperature and frequency. Therefore, as
the rate of doping increases, conductivity increases dramatically up to a certain point. It's
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conceivable that the reasons for the increase in conductivity at higher temperatures in both
doped and undoped samples are the softness and fluidity of major chain segments, and also the
easier rotation of side groups, which results in a greater equivalent surface charge density.

Electron mobility was significant in ZnO. Electron mobility increases as temperature rises,
whereas the mean free route of electrons decreases. At elevated temperature, PVC film doped
with ZnO nanoparticles conducts less than undoped PVC film.

4.Conclusion:

The findings of this experiment show that at ambient temperature, the conductivity of PVC
film doped with ZnO nanoparticles increases more markedly than that of undoped PVC film.
Due to the low activation energy in this sample, electronic current is active (less than 1 eV).
Doping boosts the semiconducting property because the activation energy of the doped sample
is lower than that of the undoped sample. Such polymer nanocomposites may therefore be
advantageous as semiconducting components in a variety of electrical devices.
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