"NICKT

IX" INTERNATIONAL
CONFERENCE IN CHEMISTRY
KYIV-TOULOUSE

June 4-9, 2017

held at:
Department of Chemistry
Taras Shevchenko National University of Kyiv



IX INTERNATIONAL CONFERENCE IN CHEMISTRY KYIV-TOULOUSE (ICKT-9)

TARAS SHEVCHENKO NATIONAL UNIVERSITY OF KYIV

KYIV-TOULOUSE

IX" INTERNATIONAL CHEMISTRY CONFERENCE
“KYIV-TOULOUSE” DEDICATED TO THE 100™
ANNIVERSARY OF FEDIR BABICHEV

xt CONFERENCE INTERNATIONALE de CHIMIE
“KYIV-TOULOUSE” DEDIE AU 100*M* ANNIVERSAIRE DE
FEDIR BABICHEV

(KYIV, 4 -9 JUNE 2017)

MATERIALS OF REPORTS AND PERFORMANCES

www.kyivtoulouse.univ.kiev.ua/conf2017/

Kyiv, 2017



IX INTERNATIONAL CONFERENCE IN CHEMISTRY KYIV-TOULOUSE (ICKT-9)

SYNTHESIS AND PHYSICO-CHEMICAL PROPERTIES OF
COMPOSITES OF CONJUGATED POLYAMINOARENES WITH
DIELECTRIC POLYMERIC MATRICES

Aksimentyeva O.', Martyniuk G.>, Konopelnyk O.', Horbenko Yu.'
'Ivan Franko National University of Lviv, 6 Kyryla & Mefodia St., 79005 Lviv, Ukraine
E-mail: aksimen@ukr.net

*Rivne State Humanitarian University, 31 Plastova St., 33000 Rivne, Ukraine

E-mail: galmart@ukr.net

Conductive polymers and composites cause an increased scientific interest in an
connection with the development of new fields of science and technology, including
nanotechnologies, display products, sensors, power converters by new type. However,
widespread practical use of such materials is hampered by imperfect mechanical and
thermo-mechanical properties, which hinders of their widespread practical use. An
improvement of physical and chemical properties of conducting polymers can be
achieved by the creation of composites with plastic or thermoplastic polymers, which
are mainly dielectrics. In these composites, conductive polymer fillers can provide the
transition “insulator—conductor” at much lower contents as compared to the metal and
carbon fillers.

The aim of this work was to study the mutual influence of conjugated
polyaminoarenes (polyaniline, polyorthotoluidine, polyorthomethoxyaniline) and
dielectric polymer matrices such as polymethylmethacrylate, polyvinyl alcohol,
polybuthylmethacrylate, polyacrylic and polymetacrylic acids on the regularities of the
charge transport, mechanical and thermo-mechanical properties of polymer—polymeric
composites. It was found that the dependence of specific conductivity of the composites
on the conducting polymer content has a percolation character with extremely low
“threshold” (2-5 vol %). The high values of conductivity and low percolation threshold
are due to the formation of nanostructure similar to the mutually penetrating networks,
where along with cross-linked polymeric matrix the conducting filler forms own net.
Thus formed continuous matrix of conducting polymer is evenly distributed throughout
the volume of the polymer composite. The structure of this type provides highly saving
properties inherent to the investigated polymeric matrix and does not violate
semiconductor conductivity of the polyaminoarenes. Based on the temperature
dependence of EPR in an interval of 4.2-300 K, a stronger delocalization of charge
carries in the composites as compared to individual polyaminoarenes has been
manifested.

Probably, here a structural matrix effect appears which consists in the ability of the
polymeric matrix to influence the length and structure of polymer chains of
polyaminoarene, including their spatial structure, causing a certain impact on the
conductivity, physicochemical and thermo-mechanical properties of polymer
nanocomposites.
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