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In order to investigate the influence of the temperature dependence of the equilibrium
polarization according to Langevin function on an evaluation of the dielectric relaxation param-
eters of substance, thermally stimulated polarization current (TSPC) and thermally stimulated
depolarization current (TSDC) have been measured continuously with a series of benzene
derivatives, such as pentachloronitrobenzene (PCNB), pentachloroaniline (PCA), pentachloro-
toluene (PCT), tetrachloro-m-xylene (TCmX), tetrachloro-o-xylene (TCOX) and 1, 2, 3-trichloro-
trimethylbenzene (TCTMB). PCA, PCT, TCmX, and TCoX showed characteristic spectra that
the TSPC peak was followed by a significant current reversal in high temperature range of
the peak, and that the TSPC peak was always smaller in magnitude and peak area than the
corresponding TSDC peak. These behaviors were in fair agreement with the predictions
derived from the dipolar relaxation processes. These results suggest that the variation of the
equilibrium polarization cannot be neglected for the determination of the dielectric properties

by observed TSDC curve.
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Fig. 1 TSPC and TSDC spectra for pentachloronitrobenzene (PCNB)
during a thermal cycle. TSDC curve is plotted in the same direction
as TSPC. Polarizing field strength (Ep)=2.4X10°V/m, Heating
rate (B)=2.5°C/min, Sample thickness (d)=1.18 mm.
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Fig. 2 TSPC and TSDC spectra for pentachloroaniline (PCA) during a

thermal cycle. TSDC curve is plotted in the same directi
TSPC. Ep=1.5X105V/m, =2.5°C/min, d=1.18 mm,
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Fig. 3 TSPC and TSDC spectra for pentachlorotoluene (PCT) duri
thermal cycle.
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Fig. 4 TSPC and TSDC spectra for tetrachloro-m-xylene (TCmX) during

a thermal cycle. TSDC curve is plotted in the same direction
TSPC. Ep=3.8x105V/m, p=2.5°C/min, d=1.00 mm.
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Fig. 5 TSPC and TSDC spectra for tetrachloro-o-xylene (TCoX) during a

" thermal cycle. TSDC curve is plotted in the same direction as
TSPC. Ep=3.4X10°V/m, p=2.5°C/min, d=0.85 mm.
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Fig. 6 TSPC and TSDC spectra for 1,2,3-trichloro- b L ERRIERES LTER.
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Fig. 7 Temperature dependence of polarization a) and depolarization b),
and TSPC and TSDC spectra for PCT. Ep=1.2x105V/m, =2.5°C/
min, d=0.77 mm,
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Fig. 8 TSPC and TSDC spectra for PCT polarized under various field

strength.

a:! Ep=7.5X10°V/m, b:Ep=5.0x10°V/m,

c: Ep=2.5%

109V/m, p=2.5°C/min, d=0.77 mm.
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