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Abstract
Poly(vinyl alcohol) (PVA) nanocomposites incorporated with ZnO nanofiller were prepared and examined to study the 
influence of nanofiller on their properties. All the prepared samples were analyzed using FTIR and XRD. The observation 
of M–O stretching peak (at 526 cm−1) in the samples indicated the interaction of ZnO with PVA matrix. The XRD patterns 
of PVA nanocomposites confirmed the presence of ZnO nanofiller. The uniform dispersion of ZnO nanofiller as well as the 
interaction of nanofiller with the PVA matrix was also observed in SEM study. The size of the ZnO nanoparticles (NPs) was 
estimated to be less than 35 nm from the TEM micrograph. The light absorption and transmittance behaviors of the PVA 
nanocomposites were examined by analyzing the UV–visible spectra. The prepared PVA nanocomposite films exhibited 
high absorption in the UV region. The band gap of PVA was decreased after incorporating the ZnO NPs. The thermal prop-
erty and non-isothermal degradation behavior of the polymer nanocomposites were assessed using a TGA instrument. The 
energy of activation associated with the thermal decomposition behavior of the polymer composites was determined using 
the kinetic models. The DC electrical conductivity, mechanical properties, and thermal stability of the nanocomposite films 
were enhanced by the addition of ZnO NPs as compared with the pure PVA.
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Introduction

Polymer nanocomposites (PNCs) exhibit superior proper-
ties as compared with conventional micro and macro-com-
posites, and can be obtained by incorporating nano-sized 
particles into polymer matrices. PNCs are being extensively 
studied for so many applications as they comprise the mul-
tifunctional properties of both organic and inorganic mate-
rials. PNCs which are made by a transparent polymer host 
matrix containing metal oxide NPs have been received much 
attention among the researchers because of their potential 
technological applications such as transistors for electronic 
switches, energy storage electrode, solar cells, and bio-ink 
for 3D bio-printing [1, 2]. PNCs are also known for their 
good mechanical, barrier, reduced solvent uptake, and flam-
mability properties. PVA is a biodegradable hydrophilic 
polymer with hydroxyl groups attached to the methane 
carbon. It can be used as a host matrix to embed various 
metal oxide NPs owing to its transparent nature, high dura-
bility, chemical resistance, water solubility, and film forming 
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