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Abstract

In this study the behavior of the dielectric properties and a.c conductivity
of PVC/CB and PVC/BaTiO3 composites which were prepared by casting
method in the volume fraction (0.7, 1.4, 2.1, 2.8, 3.5, 7.1, 8.9, 9.3, 10.8,
12.7, 14.6 vol%) for CB and (0.22, 0.44, 0.67, 0.89, 1.12, 2.35, 3.62, 5.13,
6.74, 8.49, 10.44 vol%) for BaTiO3, have been studied as a function of filler
volume fraction, frequency in the range (100Hz-1MHz) and temperature in
the range (30-90 oC).

We find that the permittivity €' for both composites, increase with the

increase of filler volume fraction, and it shows a strong dependency in

PVC/CB composites so that it reach maximum value near percolation

at(~13vol%), €=104, then drops to zero due to conductor-like properties of

the composite. Frequency dependency of the permittivity shows a

dependence on filler loading, €' is nearly stable versus frequency. A normal

frequency dependence of a decrease €' with the increase in the frequency has
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been observed in PVC/BaTiO3 composites.

The a.c conductivity increase with the increase of filler volume fraction for
both composites. The percolation threshold characterizing insulator-
conductor composites systems appears at (~9.3vol%) in PVC/CB
composites, and the maximum a.c conductivity reach (4.4x10-3 /m).

Dielectric and tand for both composite increase with the increase of filler
volume fraction and reach the value ~106 in PVC/CB composites, while

reach ~0.17 in PVC/BaTiO3 composites. The loss increase to maximum

value then decrease with the increase of frequency and temperature. The

relaxation time increase with increase of filler volume fraction. All result
were given a qualitative explanation.
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