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Introduction

Polymer/inorganic composite thin films have attracted the 
attention of researchers due to their potential applications 
in biology, electronics, optics, information technology and 
also can be potential alternatives or substitute materials 
for many other applications [1–3]. To improve the elec-
tric, magnetic, optical and thermal properties of polymeric 
materials, inorganic materials are added into polymers [4–
7]. Furthermore, inorganic materials can be incorporated 
into polymers to make composites which can provide light-
weight, flexible, low cost and easy fabrication of composite 
thin films alternative to other forms of composite thin films 
[8–10].

Poly (vinyl alcohol) (PVA) is one of the promising rep-
resentatives of polymeric materials because of its appli-
cations in surgical devices, implantation, for a synthetic 
articulate cartilage in reconstructive point surgery, fuel cell, 
optical waveguide sensors, humidity sensors, food packag-
ing, drug delivery, production of polarizing sheets, holo-
graphic gratings and as dielectric layer in organic thin film 
transistors [11, 12]. It is unique among polymers and it has 
excellent adhesive, emulsifying and film-forming proper-
ties, high tensile strength and flexibility. It can be used as 
high-performance polymers and composites in advanced 
technologies and its properties still appear to be best in 
terms of the price/performance ratio [10, 13, 14]. Several 
techniques are available at present to form composite thin 
films [15–18]. Among several techniques, the dip coat-
ing method was considered as one of the most prominent 
methods, because of the advantages of low cost with ease 
in preparation of thin films [19]. In our previous work, we 
have reported the characterization of virgin PVA, nanocom-
posite PVA–TiO2 and PVA–In2O3 thin films prepared by 
dip coating method [20–22]. To the best of our knowledge, 

Abstract Composite poly (vinyl alcohol)–aluminum 
oxide (PVA–Al2O3) thin films were successfully prepared 
on precleaned glass plates by dip coating method. The pres-
ence of metal–oxide (M–O) bond in the films was identi-
fied by Fourier transform infrared spectroscopy. The X-ray 
diffraction patterns revealed that both the as-grown and 
annealed films were predominately amorphous in nature. 
The scanning electron micrograph images showed that 
Al2O3 particles were distributed on the film surface and 
the size of the grains increased upon annealing. The energy 
dispersive X-ray spectroscopy analysis confirmed the 
presence of Al and O elements in the prepared films. The 
optical transmittance was found to be about 80 % for the 
as-grown film, whereas it was found to be increasing with 
the increase of annealing temperature and the band gap 
energy (3.74–3.78 eV) value decreased with the increase 
of annealing temperature. The frequency and temperature 
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loss and AC conduction properties were investigated and 
the results showed enhanced dielectric properties. The 
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wide band gap energy with high refractive index and high 
dielectric constant with low dielectric loss of the prepared 
composite PVA–Al2O3 thin films could be used as high-k 
layer in thin film transistors and optoelectronic devices.
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