
Colloids and Surfaces A: Physicochemical and Engineering Aspects 652 (2022) 129741

Available online 19 July 2022
0927-7757/© 2022 Elsevier B.V. All rights reserved.

Fabrication of ternary polyvinyl alcohol/tetraethyl orthosilicate/ 
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H I G H L I G H T S  G R A P H I C A L  A B S T R A C T  

• Highly water selective PVA/TEOS 
membranes with various STA loadings 
are prepared via solution-casting 
method. 

• STA incorporated PVA/TEOS nano-
composite membranes exhibited supe-
rior PV performance when compared 
with bare PVA/TEOS membrane. 

• Permeation flux value is reached to 
0.067 Kg/m2.h in one of the fabricated 
membranes with a maximum separation 
factor 8622 at 10 wt% feed water 
composition and 30 ◦C operating 
temperature.  
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A B S T R A C T   

Herein, we present simple method of fabrication and pervaporation application of organic/inorganic ternary 
nanocomposite membranes. These are obtained from novel combination of poly(vinyl alcohol)/tetraethyl 
orthosilicate (PVA/TEOS) along with incorporation of silicotungstic acid (STA) nanoparticles via solution casting 
method. Physico-chemical structure has been confirmed by using various characterization tools. Pervaporation 
efficiency of these new nanocomposite membranes in terms of flux and separation factor is investigated for one of 
the important processes of ethanol separation (azeotropic mixture separation) from its aqueous solution. 
Dramatically boosted pervaporation separation efficiency by PVA/TEOS membranes has been observed as a 
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