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Polymers embedded with inorganic nanoparticles have been a great scientific interest 
due to their use in organic electronic applications. SiO2 nanoparticles are used as a 
filler in the PVA matrix. Fumed (SiO2) nanoparticles are used as nanofillers in the in-
dustry like thermoplastics polymers and electronic packing. Most works concerned 
with polymer matrices filled with SiO2 nanoparticles are focused on their thermal, die-
lectric and mechanical properties. However, the optical properties of polymer compo-
sites filled with SiO2 are rarely discussed, especially in terms of their linear optical 
constants. The goal of this work is to study the structure, thermal, and optical proper-
ties of PVA films reinforced with different concentrations of SiO2 nanoparticles. 

The PVA (Mη = 5,9×104 and 98% hydrolyzed) was supplied by Sigma Aldrich 
(USA). The SiO2 nanoparticle specifications were density, ρ = 2,2 g/cm3, weight aver-
age diameter, dw = 250 nm. PVA/SiO2 nanocomposite films have been synthesized, via 
sonication of the SiO2 nanoparticles in the PVA matrix followed by the solution-cast 
technique. The samples were examined via X-ray diffraction (XRD), a scanning elec-
tron (SEM). Fourier transform infrared (FTIR) spectra of the polymer films were in-
vestigated on a Thermo Nicolet 6700 FTIR spectrometer. Shimadzu DTA-TGA sys-
tem of type DTA-TGA-60, Japan was used for the measurements of the weight losses 
and phase changes of the samples. The optical properties were analyzed using a UV-
Vis spectrophotometer. The wavelengths ranged from 190 to 1100 nm with an accura-
cy of ±0.8 nm. XRD analysis confirmed the semicrystalline nature of the polymer 
films and the good dispersion of SiO2 nanoparticles in the polymer matrix. SEM im-
ages confirmed the presence of SiO2 in the polymer matrix in the nanoscale, with an 
average particle size of around 50 nm. Also, the SiO2 nanoparticles were uniformly 
distributed in the polymer films without forming any large aggregation. This con-
firmed the good interaction between the SiO2 nanoparticles and the PVA matrix. The 
thermal analysis confirmed that the thermal stability of the nanocomposite films was 
increased with the additive of SiO2 nanoparticles in the PVA matrix. The optical ab-
sorption spectra showed a redshift with the increase of SiO2 nanoparticle content, and 
this contributed to a decrease in the band gap. The direct band gap enhanced by 0.6 eV 
and indirect band gap by 0.35 eV with the concentration up to 10 wt% of 
SiO2 nanoparticle, and the obtained polymer films were restricted in the range of insu-
lating materials. The refractive index of the polymer nanocomposite films was in-
creased from 1,492 to 1,760 in the visible light region (400 nm). Due to their enhanced 
optical band gap and high refractive index, the obtained polymer films have been use-
ful to be used in polymer electronics.  


