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Electret Properties of Terpene Polymers
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Thermal electrets of terpene polymers were prepared at different polarizing temperatures
(Typ) with various polarizing fields (Ep). When Ep was below 190 kV/cm, the volume polariza-

tion due to heterocharges were observed.

On the other hand, when Ep was over 190 kV/cm,

the polarization was due to the distribution of homocharges. Thermally stimulated currents
(TSC) of the electrets showed two peaks at about 65°C and above 90°C. The low temperature
peak, showing heterocharge current, increased with increasing Ep and it may be caused by the
disorientation of aligned dipoles. The activation energy for the disorientation of dipoles was
estimated as about 1eV. The high temperature peak may be caused by the movement of space

charge due to ionic heterocharge.

Since terpene polymers have a higher temperature of brit-

tleness than rosin, they can be used as a stable electret.
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Fig. 2 Decay curves of surface charges of the

electrets polarized at various Ep. £p=10 min
and Tp=60°C.
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Fig. 3 TSC spectra for the electrets polarized at
various Ep. £p=10'min and Tp=60°C.
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Fig. 4 Ep dependence of the TSC peak currents
and of the depolarized charges from the
electrets.
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Fig. 5 tf» dependence of the TSC spectra for the
electrets. Ep=50kV/cm and Tpr=70°
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Fig. 6 Tp dependence of the TSC spectra. Ep=50
kV/cm and £p=10 min.
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Table 1 Summary results of terpene polymer electrets.

Ep (kV/cm)

Jmax (X 10711 A)

Activation energy (eV) (by initial rise method)
70(X 10-11 s)

¢ corresponding to 7'=300 K(X10?s)

Qa (depolarization charge, X10°C)

Activation energy (eV) (by half width method)

10 30 70 110 150
0.75 2.1 4.3 6.7 9.0
0.84 1.06 0.88 0.87 0.86
7.9 8.7 2.8 3.8

62.4 130 129 132 110
5.0 13.3 25.6 38.5 59.0
1.03 1.06 0.90 0.97 0.86
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Fig. 7 Logarithm of depolarization current vs. the
reciprocal absolute temperature (1/7).
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