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DIELECTRIC PROPERTIES OF POLYMER COMPOSITES WITH SEMICONDUCTOR
FILLER TlIn0.93Ce0,OZSe2.
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In the present work the dielectric properties of polymer compositions with filler TlIng ¢gCe 2Se, have been obtained and investigated. It
has been revealed that the dependence of zgd and ¢ on temperature is connected with the dependence of relaxation time on temperature.

Introduction

Last years the investigations in the field of material
formation  with  special and practical important
electrophysical properties on the base of polymer composites
containing the semiconductors have been widened. The
improvement of polypropylene (PP) electroactive properties
at filler introduction are mainly connected with two
circumstances: filler particles play role of structure formation
center and polymer interface with filler has the special
saturation structure of trapping centers with different energy
activation values at which the electrons stabilize [1]. Note
that the obtained polymer composition can be current-
conducting, antistatic or dielectric one in the dependence on
nature, dimension, form, distribution character of the filler.
By these reasons the conclusions of different authors in
respect to the revealing nature of either composite
electroactive properties at filling of polyolefines by different
piezofillers, are different [2].

The filler of organic and inorganic nature are used for
obtaining of new compositional materials. Last years the
relatively new works where the triple semiconductor
compounds of TISe type [3] are used as fillers have appeared.
As a result of the given investigations it has been revealed
that PEVP+TlInSe, and PP+ TlInSe, compositions are high-
qualitative electret materials with life times in 5+13 times
more than one of pure polymers.

In the present work the dielectric properties of polymer
compositions with TlIng ¢3Ceg 0,Se; addition are considered.

Experimental part

The polymer powder (polypropylene) is mixed with
semiconductor material one for obtaining of polymer
composite. Then the films of thickness 100 mcm at melting
point of polymer matrix and pressure 10-15MPa between
aluminum foil are pressed from the mixture. The obtained
samples with foil are rapidly cooled in the water and then the
foil is removed. After that the given films are polarized in
corona discharge in the needle-plane electrode system of 6kV
voltage during 3 -107 sec. The distance between needle and
plane is chosen ~1-10 m.

The addition of semiconductor material TlIng3Ceg rSe,
in relation 3+5 vol.% forms the polymer composition in
relation 95+97vol.%. The samples are obtained by hot
pressing from mixture of powders and TlIng ¢gCegorSe, filler
with dispersion up to 50 mem.
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The powder mixing of polymer and filler is carried out on
laboratory mill at room temperature and then by hot pressing
at 10'Pa.

The electret-thermal analysis is carried out by standard
method [4] where composites are put between two electrodes
shorted through electrometric voltmeter B7-42 in heated
measuring cell [5]. The spectrum recording of
thermostimulated depolarization current in range 293-523K is
carried out at temperature linear growth of the sample with
the velocity SK/min.

The sample thickness and upper electrode diameter (for
square obtaining) are measured with the help of trammel. For
the measurements the sample is put between two plane
electrodes of circle form. The measurements are carried out
automatically. The measurements of capacity and dielectric
loss tangent are carried out simultaneously.

The sample capacity (C) is measured for obtaining of
dielectric constant (g). The material dielectric constant is
carried out by measured values of capacity, sample thickness
and electrode square.

The dielectric constant (&) is calculated by formula:
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where C is measured sample capacity, F; £~8,85-10"*F/M;
d is sample diameter, m; S is sample square,m’.

The dielectric loss tangent #go is measured indirectly.

Thus the capacity and dielectric loss tangent
corresponding to the frequencies 1kHz should be measured
for each of chosen dielectrics.

The sample is put between two electrodes in measuring
cell. Then the sample is heated with constant velocity 2K/min
in the cell with the help of heater which is embedded into the
cap. The sample temperature is registered with the help of
thermocouple and temperature measurer but dielectric
constant and dielectric losses are registered with the help of
measuring bridge LCR E7-8. The heating with constant
velocity is possible with the help of the three-later system.

Results and their discussion

The influence of filler content on temperature
dependences of  dielectric constant &) of
PP/TlIng 9gCe02Se, composites is shown on fig.1. It is seen
that & value increases with increase of TlIngogCep2Se,



DIELECTRIC PROPERTIES OF POLYMER COMPOSITES WITH SEMICONDUCTOR FILLER TlIngosCey.025€;.

content in the composition on the base of PP and the some
additional growth of & values is observed on g7)

dependence (fig.1) at polymer softening temperature.
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Fig. 1. Temperature dependences of dielectric constant &7) IIIT/

TlIng 9sCeo g2Se, at filler content 1-(3%), 2-(5%), 3-(10%).

The investigation results of tgd=f(t) dependence of
PP/ TlIng 93Cey9,Se, compositions are presented on fig.2.
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Fig.2. Temperature dependences of dielectric losses tgd (T)
of TlIng ¢gCeg 02Se, compositions at filler content 1-(3%),
2-(5%), 3-(10%).

As it follows from fig.2 the tgdo=f(?) dependences pass
through maximums. Such behavior of curves is obviously
connected with 7 relaxation time change with temperature.
The dipole macromolecules practically don’t orientate that is
equivalent to “elastic” response at low temperatures when 7 is
big and essentially more than field change period. zgd begins
to rapidly growth when relaxation time decreases up to the
value close to field change period as a result of temperature
increase. The maximum appears on tgd=f(?) curve at w=1/7
condition. The dielectric losses decrease again at the further
relaxation time decrease because of temperature increase.
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TlIng ¢sCep0.Se; OLAVOLI POLIMER 9SASLI KOMPOZITLORININ DIELEKTRIK XASSOLORI

Isdo TlIng ¢5Cey ,Se; alavali polimer asasl kompozitlor alinmmis vo dielektrik xassolori tadqiq edilmisdir. Askar edilmisdir ki, & vo 1g5 -
in temperaturdan asili olaraq doyigmosi relaksasiya miiddatinin temperaturdan asili olaraq doyismosi ilo slagodardir.

9.M. I'onx:kaes, C.U.Cadapoa, M.A. Hypues, II1.A. 3eiinasos, P.C. ParumoB

JUASJEKTPUYECKUE CBOMCTBA MNOJIUMEPHBIX KOMIIO3UTOB
C INIOJYITPOBOAHUKOBBIM HAITIOJIHUTEJIEM TlIng ¢5Cey ,Se;

B pabote mosjydeHbl W HCCICIOBaHBI JHMINICKTPUUYCCKUEC CBONCTBA MOJMMEPHBIX KoMmmosuimid ¢ HamonHuteno TlngegCeygrSe,.
BrLsBIIeHO, YTO H3MEHEHUE 1gO U € C TEMIIEPATypOl CBSI3aHO C M3MEHEHHUEM BPEMCHH PEIaKCAIMH C TEMIIEPATYPHOM.
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