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Abstract 

Polymer-inorganic nanocomposite materials, in which polymers serve as hosts for 
inorganic nanoparticles, are promising materials for many applications due to their 
extraordinary properties. The combination of these two different building blocks at a molecular 
level could provide novel properties that are not obtained from conventional organic or 
inorganic materials. The sol-gel method is a common process to synthesize polymer-inorganic 
nanocomposites. It consists of an initial hydrolysis reaction, a subsequent condensation 
reaction followed by removal of the solvents, resulting in formation of metal oxides. Poly(vinyl 
alcohol) (PVA), a water soluble hydrophilic polymer, has been studied intensively for 
membrane applications because of its good chemical stability, film-forming ability and high 
hydrophilicity. However, PVA has poor stability in water. Among various insolubilisation 
techniques, hybridization between PVA and inorganic particles has received significant interest 
as it not only restricts the swelling of PVA but also provides the inherent advantages of the 
organic and inorganic compounds. 

The hybrid films were prepared via a sol-gel route by using tetraethoxysilane (TEOS) 
as the silica precursor with HCl acid as an hydrolyzed agent. The resulting hybrid films with 
varying silica contents were characterized with SEM and XRD techniques. Ours studies have 
shown that introducing an inorganic component derived from Si-containing precursors (TEOS) 
into PVA can form homogeneous composite films with enhanced physicochemical stability. 
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