Indian J. Phys. TTA (5),453-457 (2003)

- AVION.
Sy,
& .

?
IJPA %

The evaluation of dielectric properties of pure polyvinyl
pyrrolidone films

P K Khare', Ashutosh Verma?, Dc?cndra K Sahu? and Rudra Kant Srivastava*
. N g {'-
'Department of PG Studies & Rescarch in Physics, Ragi Durgavati Unmiversity, Jabalpur-4%2 001, Madhya Pradesh, India

2Department of Physics, Bundelkhand niversity, Jhanai-284 001, Uttar Pradesh, India

*Department of Physics, Bipin Behars }G College, Thansi-284 001, Uttar Pradesh, India

E-mail  rudrakant_2003@rediffmail com
Recerved 11 March 2003, acceepted 3 June 2003

Abstract : Dielectric relaxation are studied by measuring simultancously the capacitances (permuttitivities) and the losses at regularly
varying temperatures from 40 to 220°C und at ditferent constant trequencies from 05 to 30 kz, for different electrode configurations
of pure polyvinyl pyrrohdone (PVP) films of 20 pum thickness. The capacitances ate fouid to merease with the imerease m temperature
for similar electrode Al-PVP-Al system, however, m case of dissimilar clectrode Al-PVE Ag combinations, a shoulder peak 1s found at
-105 £ 5°C and remaiming vananons are the same, as tound in case of sumlar electr e system ‘The varation of permittivity wath
temperature 1s altributed to thermal expansion i the lower temperature region and — the onentation of dipolar molecules in the
neighbourhood of glass rubber transition temperature Tg (~170°C) of PVP. The vanaticn of loss tactor with temperature at different
constant frequencies show two loss maxima, first at 90 + 10°C and second at 108110°C, below and near 7y of PVP, cotresponding 1o o-
and B-relaxations of the polymer which shift to lower temperatures as frequency is decteased  The merease i losses with the decrease of
frequency 1s ascribed to the increase in conductivity of the polymer.
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1. Introduction

Insulators (Polymers) are usually characterized by
measuring capacitance (permittivity) and loss factor as a
function of temperature and frequency [1]. These quantities
are invaluable to engineers in their design of microelectronic
equipments. The physicists on the other hand, are more
interested in the microscopic processes responsible for the
dielectric relaxation. Moreover, the study of dielectric loss
factor as a function of temperature and frequency is one
of the most convenient and sensitive methods of studying
polymer structure. The evaluation of dielectric properties
of polymer films is carried out by measuring simultaneously
the capacitance and the loss factor over wide range of
frequencies and temperature. Although, the dielectric
properties of a number of polymers have been investigated
in the last two decades [2- 7], the molecular orientation
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behaviour and associated relaxation mechanisms are not
fully understood. Very limited work has so far been done
on polyvinyl pyrrolidone (PVP), a polymer of great utility
in the field of electrical insulation, a growing polymer in
the field of pharmaccutical sciences because of its ability
to form complexes with many toxins, viruses, drugs;
crosslinked PVP containing glycerine is used as a dialysis
membrane and in prepcration of conductive coating for
television or cathode ray tubes; the addition of PVP to
polyoxymethylene improves heat stability and many other
uses [8].

This paper reports the results of capacitance
(permittivity) and loss behaviour of PVP as a function of
temperature of frequency with using similar and dissimilar
electrode combinations, with the aim of understanding the
relaxation processes in PVP more clearly.
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