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The relaxation processes of pressed discs of bromopentamethylbenzene (BPMB) have been determined
with the use of two methods: one with thermally stimulated current measurement (TSC, TSPC and
TSDC), and the other ac dielectric measurement. The substance shows three peaks of TSPC at —160,
—128 and —112°C, and a single peak of TSDC at —160°C, respectively, with the constant heating rate of
2.5°C/min. The first peak of TSPC corresponds with TSDC peak, probably due to the whole molecular
rotational relaxation of the polar molecule. The peaks of second and third would be related to phase
transition of the crystal. Dielectric behaviors of this compound indicate that a considerable amount of
molecular freedom exists in the solid state at room temperature.
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Fig. 1 TSC spectra for BPMB.
E,=39x10° V/m, #=2.5"C/min, 4=0.74 mm thick.
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Fig. 2 Dependence of TSDC peak for BPMB on polari-
zation field strength (E,).
d=0.74 mm thick.
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Table 1 Comparison of the activation energy of molecu-
lar rotation calculated from TSC measurement
and dielectric measurement.

Materials " AErse (kcal/mol) A Ey (kcal/mol)
BPMB 4.9 8.3, 9.22¢
PBT 5.42 16.02
PCNB 6.6° 16.1¢

PCT 4.9b 11.68, 12.1f
TCmX 4.0° 8.38

aRef. 3);°Ref. 1);cRef. 16) ; 9Ref. 17); ¢ Ref. 19)
fRef. 10) ; ¢ Ref. 20).
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Fig. 3 TSC spectra for. HMB.
E,=4.7x10° V/m, f=2.5"C/min, d=0.82 mm thick.
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Table 2 Volume increments (A®) and radius of rotation
(A) of certain common groups of atoms.

C-CH, 234, 2.0; C-Br 26.0, 1.95
C-Cl 199, 1.80; C-NO, 23.0, 2.39
C-NH, 19.7, 1.92
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Fig. 4 Dielectric dispersion and absorption of BPMB crystal.

d=0.96 mm thick.
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Table 3 Experimental values of static permittivities (&’y),
optical permittivities (&’.), maximum loss fac-
tors (&”max) and distribution parameters (3).

Temp.(K) ¢, &w (&0 8w 28" max Jel

213.2 5.62 2.80 2.82 2.24 0.24
224.2 5.58 2.82 2.76 2.22 0.22
2329 5.46 2.82 2.64 2.12 0.21
2572 5.26 2.82 2.44 2.02 0.19
276.6 5.12 2.82 2.30 1.90 0.18
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