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THE DEPENDENCE OF CARBON MATERIAL RESISTANCE ON
THERMAL TREATMENT REGIMES

B.1 Rachiy, V.I. Mandzyuk, R.P. Lisovskiy, R.I. Merena
Vasyl Stefanyk Precarpathian National University,
37, Shevchenko, Ivano-Frankivsk 76023, Ukraine

The maximal current density and specific power of electrochemical
capacitors (EK) are limitet by internal resistance. Ion and electron resistances are
its constituent parts. Ion resistance depends on ion conductivity of electrolyte,
porosity and thickness of electrode, and type of separator. During the cycling and
electrochemical processes, which take place at charge - discharge of EK, the
quantity electrolyte ions at electrode surface will be the key factor effected on
conductive properties [1,2]. Electron resistance, mainly, is caused by electrode
material and comprises a mass resistance, the contact resistances between
particles, electrode and current collector, current collector and shell. To improve
specific characteristics of EK it is necessary obtain electrode materials with
optimal ratio between its specific
resistance and specific capacity. Both
parameters will determine, in great
extent, by method of obtaining of
carbon material (CM) and regimes of
its further treatment, first of all
thermal and chemical ones.
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Fig. 1. Specific resistance of carbon material a2 for all materials, being the constant at
function of carbonization temperature pressure of 1.4 MPa. It caused by
increasing of contact area between
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The determination of specific

carbon particles. The increasing of carbonization temperature results in
decreasing of specific resistance (fig.1). The sharp falling takes place at
T> 1073 K. Most probably, the content of sp>-bonded carbon mqoim at those
temperatures, as a result the conductivity of carbon increases: sp”-electrons are
free current carrier at m-bonds breakage [3]. .
Thus, CM carbonized at temperature of 1173 K is the most suitable material
for its follow chemical and thermal treatment. Further increasing of temperature
results in partial graphitization of CM that, in turn, causes the decreasing of its

specific capacity.
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STRUCTURAL AND ELECTRICAL CHARACTERISTICS OF THIN-
FILM HETEROSTRUCTURES OBTAINED BY QUASI SUBLIMATION
AND ATOMIC LAYER DEPOSITION METHODS
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Sciences qof Ukraine, 03028 Kiev, Prospect Nauki 41, Ukraine
Institute of physics PAS, 02-668 Warsaw, al. Lotnikow 32/46, Poland

The results of study of structural and electrical properties of
heterostructures deposited by combination of quasi sublimation, temperature
evaporation and atomic layer deposition methods are presented for the first time.

The heterostructures include the thick layer of CdS or CdSe, thin film of
ZnSe or multystructure ZnS/ZnSe and top thin film of Cu,S. Initially, we
Supposed that these heterostructures could be sensitive to ultraviolet radiation
because of wide band gap zinc consisting layer.

The basic layers of CdS or CdSe are deposited by quasi-sublimation
Method in vacuum chamber via temperature heating of powders of CdS and
CdSe. During the processing, the heating temperature of powders, the chamber
ﬁsvaﬁ:a and processing duration are altered. As a result, thick layers with
different grain size depending on deposition conditions are obtained. As it is
_Soss. the grain size influences on the charge carrier transport mechanism and as
“onsequence the electrical properties can be tuned.

. A wide band gap material built from ZnS and ZnSe multilayer as well as
thin films of ZnSe were obtained by atomic layer deposition method on the
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