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Abstract

Thermoelectrets were prepared using polymethyl raethacrylate
(PMMA), polystyrene (PS) and their blend in the 50:50 weight
ratio. The TSDC spectra of PMMA shows both dipolar and space
charge peaks, while the TSDC spectra of PS shows only the
space charge peak. The TSDC spectra of the blend however,
shows only one peak which is the space charge peak. It is
therefore concluded that the PMMA dipoles in the blends are
constrained or their contribution to thermoelectret formation
is either insignificant or is masked by the space charge
polarization.

1• Introduction

The thermally stimulated discharge technique is now a well
known technique [1] for investigating the various mechanisms
in electret formation and also the phenomenon of charge
storage in electrets. TSDC studies on polymers have shown that
electret properties are very sensitive to the structure of the
electret forming materials [2-6]. These studies, could
therefore yield valuable information about the molecular
interactions and the extent of mixing in polymer blends.
Previous reports of polymer blends have shown that the
electrets prepared from polymer blends have better charge
storage properties than homopolyraers. Polymer blends are
homogeneous systems and the possibility of charge storage at
the trapping sites introduced by the grain boundaries of
individual components is higher in them. In the present study,
a blend of polymethyl methacrylate (PMMA) and polystyrene (PS)
has been investigated.

2• Experimental

The polymers, PMMA and PS were obtained in the form of
transparent granules from BDH Chemicals, Poole, England. Films
of the constituent polymers and their blend in the 50:50
weight ratio were prepared by the solvent cast technique. The
two polymers were dissolved in their required weight
proportions in the common solvent, chloroform. The solution
thus obtained was cast on a clean glass plate and was allowed
to dry in a saturated atmosphere of chloroform for 24 h. The
dried films were then placed in an oven maintained at 50'C for
24 h. The thickness of the films thus prepared ranged from 100
to 120 um. Samples of size 2.5 cm x 2.5 cm were cut from the
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dried films. Aluminum electrodes of area 0.8 cm2 were vacuum
evaporated on both sides of the films for the TSDC
measurements.
Thermoeleetrets of the constituent polymers and their blend
were prepared at different polarization temperatures (T ) and
polarizing fields. The TSDC current was observed by reheating
the sample at a linear rate of 3*C/min and monitoring the
current with a sensitive electrometer (Keithley 610C).

3. Results and Discussion

The effects of field and temperature on the TSDC spectra of
PMMA-PS blends have been studied. The TSDC studies of the
individual polymers have also been made for comparison. The
TSDC spectra of pure PMMA for various polarizing temperatures
T and fields E are shown in Figs 1 and 2 respectively. As
can be seen in these figures, the TSDC spectra of PMMA shows
two peaks at polarization temperatures higher than 80"C. The
first peak which occurs at 85*C is dipolar in nature as
indicated by the fact that it does not change in position
either with poling field or temperature. This peak corresponds
to alpha relaxation. The position of the other peak changes
with polarizing temperature, suggesting! that this peak is due
to space charge. Polystyrene being a non-polar material shows
only one peak due to space charge current (Fig.3 and Fig.4) at
about 97"C [7]. The TSDC characteristics of the blend of PMMA
and PS, however, shows only one peak in its spectrum (Fig. 5
and Fig.6). The peak temperature is higher than the dipolar
peak of PMMA and does not vary with change in polarizing
field, This indicates that this peak may be due to dipoles. At
the same time, the peak shifts towards higher temperatures
with increase in polarizing temperature which is a
characteristic of space charge peak. This apparent
contradiction may be explained on the basis of induced
dipoles. It seems that during polarization, the charge
originating from the bulk of the samples get trapped in the
deeper traps and thus form induced dipoles. Later, these
induced dipoles get aligned in the polarizing field [7,8,9].
It is therefore likely that the dipolar peak either gets
masked by the space charge peak, or its contribution to the
total polarization is very small

4. Conclusions

The mixing between the two polymers is such that it results in
the increase of intermolecular interaction which reduces
dipolar contribution towards the total polarization. The
polarization in the blend is mainly due to induced dipoles.
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TSDC spectra of pure PMMA at various polarizing
temperatures

Fig. 2 TSDC spectra of PMMA at various polarizing fields
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Fig.3 TSDC spectra of pure PS at var
temperatures
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