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The relaxation properties in crystalline pentabromotoluene have been investigated with the
use of two methods : one with dielectric absorption and the other thermally stimulated current
measurements. The substance shows distinct dielectric absorption between 30 Hz and 1 MHz
in the range of temperature 23. 3-102.5°C, presumably due to the whole molecular rotation in

the solid state similar to that of pentachlorotoluene and pentachloronitrobenzene.
tion energy for the rotation is 4E=16. 0 kcal/mol.

The activa-
Thermally stimulated depolarization current

was observed as a single peak in the range of about —140 to —50°C. The peak temperature
at which maximum current occurred was found always at —78°C under various polarizing con~

ditions with the heating rate of 2.0°C/min.

The depolarization was directly proportional to the

polarizing field strength. The activation energy determined by the initial rise method is 4E=

5. 4 kcal/mol.

Thermally stimulated polarization currents were also measured in the range of

temperature from —170 to 105°C. The TSPC peak clearly shows a current reversal in the high
temperature range, being smaller than the TSDC peak obtained with the same condition. The
polarization process was discussed with relation to the crystal structure, the molecular shape

and the size of substituent of this substance.
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Fig. 1 Dielectric dispersion and absorption of pentabromotoluene crystal (PBT).
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Table 1 Experimental values of static permittivi-
ties ('), optical permittivities (),
maximum loss factors (¢”mex), and distribu-

tion parameters (a).

Temp.(K) &% & (0—¢'w)  26&"max «

296.5 4.09 3.19 0.90 0.65 0.31
309. 4 4.08 3.19 0.89 0.65 0.29
322.6 4.07 3.19 0.88 0.65 0.28
336.0 4.05 3.19 0.86 0.65 0.26
348.3 4,03 3.19 0.84 0.65 0.23
360. 2 4.02 3.19 0.83 0.65 0.22
375.7 4.01 3.19 0.82 0.65 0.20
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Fig. 2 Arrhenius plot calculated for PBT from

dielectric absorption measurements and ex-

trapolated to the equivalent TSDC frequency
103 Hz.
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Table 2 Comparison of the results calculated from
dielectric and TSDC measurement.

Dielectric TSDC
Materials Tm' JE Tm AE
(°C) (kcal/mol) (°C) (kcal/mol)
CoBrsCHs —74 16.0 —78 5.4
CsClsCHs —127 11.6p,12.1¢ —123 4.9
CsClsNO2 — 8l 16.1¢ —81* 6.6

aRef. 10), bRef. 2), cRef. 4), dRef. 3), *f=2,7°C/min.
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The polarizing temperature (Tp)=26C°, The polar-
izing time (fp)=6min, The heating rate B=2.0
°C/min, The thickness of sample(d)=0.85 mm.
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Fig. 3 TSDC spectra for PBT polarized under
various polarizing field (Kp).
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Fig. 4 Application of the partial heating method
for resolving the peak of PBT.
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Fig. 6 TSPC and TSDC for PBT. For convenience
of comparison, TSDC are plotted in the
same direction as the main TSPC peak.
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