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Abstract

Preparation and characterization of PVA/CdS and PVA/TIO, electrospun

nanocomposites for solar cell application
Parnian ferdowsi

Solar energy is clean and renewable source of energy. Solar cell is a device to collect solar
energy. In order to decrease expenses, to increase quality of solar cells and thereupon to
increase conversion efficiency of solar energy to electrical energy, nanocomposites are used.
In this research, cadmium sulfide and titanium dioxide were chosen and PVA/CdS and
PVA/TiO;, nanocomposite thin films were prepared at different ratio as window layer in thin
film solar cell. For this purpose, first CdS nanoparticles were synthesized by using cadmium
nitrate (Cd (NOg)2) and sodium sulphide (Na,S) in a simple and economical way. PVA/CdS
and PVA/TIO, nanocomposite were then prepared and characterized at different
semiconductor ratio (20, 30, 40 and 50) using the electrospinning method. Morphology and
structure of nanocomposites were characterized by X- ray diffraction (XRD) and scanning
electron microscope (SEM). The results indicated the formation of CdS nanoparticles with
crystalline phase in the PVA matrix and proved that nano particles were successfully coated
by polyvinyl alcohol molecules for both nanocomposites. Also, optical properties of samples
were characterized by Diffuse Reflectance Spectroscopy (DRS). Particle sizes were
calculated with the results obtained from XRD observation and it was found to be in
agreement with absorption spectra of nanocomposites. Particle sizes of CdS and TiO, were
reported less than 9 and 15 nanometers, respectively. The films prepared at 50:50 ratio, in
both PVA/CdS and PVA/TIO,, was found to be suitable for application in solar cell as a
window layer due to the crystalline phase, favorable band gap (2/53 , 3/31 eV) and higher
optical transmittance.

Keywords: Cadmium sulphide nanoparticles, Titanium dioxide nanoparticles,
Electrospinning, PVA/ CdS nanocomposite, PVA/TiO, nanocomposites, Solar cell.
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