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This work is devoted to prepare ZnO nanoparticles to be dispersed in a polymer matrix
to obtain nanocomposite material with high refractive index to electronic applications.

Polyvinyl alcohol (PVA) based metal oxide nanocomposites has held remarkable
interest by the scientific community due to their ability to combine the properties of
both polymers and dopants. There are many applications of these polymer-based nano-
composites because of their electron transport, mechanical and optical properties in
medical and engineering technology [1]. ZnO based polymeric nanocomposite materi-
als have attracted scientific community because of their good transparency, high elec-
tron mobility, wide band gap (3.22 eV, at 300 K) [2].

In this study, the optical and dielectric properties of PVA/ZnO nanocomposite films
were evaluated. ZnO nanoparticles were obtained by sol-gel method and then dispersed
in the polymer solution by ultrasonic. The nanocomposite films were obtained via a
solution casting technique. The surface morphology of the PVA/ZnO nanocomposite
films were elucidated using scanning electron microscope. The optical properties were
studied using UV-visible spectroscopy. The optical band gap value was found to de-
crease as the ZnO concentration increases in the polymer matrix. This may be attributed
to the formation of localized states within the band gap due to the increase in the degree
of disorder in the PVA matrix. The Urbach energy increases with the increase of the
Zn0O nanoparticles in the PVA matrix. This confirms the increase of disordering degree
in the polymer films. The refractive index increases from 1.445 for pure PVA to 3.027
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for PVA/ 2wt.% ZnO (at [J=500 nm). The charge transport properties were evaluated
based on the dielectric and impedance spectroscopy techniques. dielectric constant &'
and dielectric loss €” values were found to increase with the increase the temperature.
This testifies that the polymer films show thermally activated behavior. It creates more
free volume in the polymer matrix and the orientation of the dipole simplified in the
polymer films which leads to enhancement of dielectric permittivity. Low ZnO loading
composite shows low dielectric value at higher frequency and behaves as a lossless
material. The complex impedance spectra suggest the change in conductivity, due to
the change in bulk resistance of the materials and less relaxation time. Thus, all
PVA/ZnO nanocomposites behave as lossless materia
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Partial substitution of iron with cobalt Y:BasFes.xCoxO13+s has stabilized formation of the
ordered structure. The oxygen content in the complex oxides has been determined in air over
a wide temperature range by means of high-temperature thermogravimetry and iodometric
titration.

Coenunenue cocrapa Y;BazFe; 3C01 7013+5 HOCHTCS K KJIaCCy HOBBIX CIIOUCTBIX OK-
CHUIHBIX MaTrepualioB oo1iero cocrara Ln,BasFes kCoO15.5 [1-2].

JIaHHBIN KJIACC COCAMHEHUN MPEACTABIISIET UHTEPEC U3-3a HAIMYUS Y HUX IEPOB-
CKUTONOJOOHOM CBEPXCTPYKTYPHI, BKIIOUAIOIIEH HE TOIBKO YIOPSAA0YEHHOE PACIIONO-
KEeHHUE ¢ KaTuOHOB Y U Ba B A-moapelieTke, HO U OJM3KUX M0 pa3Mepy U XUMUYECKOM
npupoae Co u Fe B B- nogpemerke.

Ha cerogusimnuii 1eHb U3BECTHO O CYIIECTBOBAHUH TOIBKO Co-3aMeleHHOoro dhep-
puta urtpusi-6apus coctana Y,;BasFe;Co,013+5 [2].

[TockonpKy B uTEparype HET CBEACHUN O COEAMHEHUH COCTaBa C MEHBIIHUM CO-
nepxanueM koOasbra. [loaTromy B Hacrosimieit pabote Obla MPEANPUHATA MOMbBITKA
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