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ABSTRACT 

  

Vinyl acetate (VAc) is an important monomer used in paint, coating and adhesive industries. 

VAc based polymers have good film-formation property and for which they have wide range 

of applications. This thesis reports the synthesis and characterization of VAc-based copolymer, 

terpolymers, and their composites with Kaolin clay. The copolymer of VAc with butyl acrylate 

(BA) was synthesized via emulsion polymerization at 70°C using two different thermal 

initiators, ammonium persulfate (APS) and potassium persulfate (KPS). Sodium dodecyl 

sulfate (SDS) was used as an emulsifier, The terpolymer of VAc, poly(VAc-t-BA-t-AA), and 

poly(VAc-t- BA-t-Sty) with butyl acrylate (BA) and acrylic acid (AA) / Styrene (Sty) were 

also prepared using all the optimized polymerization parameters of the copolymerization. The 

latexes obtained from these polymerizations were coagulated to obtain the pure co- and 

terpolymers. The prepared co- and terpolymers were characterized by GPC, FT-IR, and NMR 

analyses. Transparent characteristics of the latexes were evaluated by UV-Vis analyses. GPC 

analysis of the co- and terpolymers showed unimodal GPC traces indicating successful 

preparation of the co- and terpolymers that were free from homopolymers of individual 

monomers. Furthermore, the incorporation of monomers in the co- and terpolymers was 

confirmed by FT-IR and 1H NMR analyses. The molar compositions in the prepared 

copolymers were determined by 1H NMR analysis. Morphological analysis of the prepared 

latexes was carried out via TEM analysis. The prepared terpolymer latexes were used for the 

preparation of composites with kaolin clay at different clay loadings. The prepared poly(VAc-

t-BA-t-AA)/kaolin clay and poly(VAc-t- BA-t-Sty)/kaolin clay composites were characterized 

by FT-IR, TGA, DSC, SEM, PXRD, and RPA analyses. The effect of the amount of kaolin on 

the properties of the terpolymer/clay composites were studied. FT-IR studies revealed the 

distinct interaction between the >Al=O groups of the clay with that of the carbonyl group in 

the terpolymer. The bonding of clay to the terpolymer chain was confirmed by DSC analysis 

by noting the increase in Tg of the composites with the clay loading. TGA analysis showed that 

the thermal stability of the composites was improved with clay loadings. 

 

Keywords:  Vinyl acetate, styrene, butyl acrylate, acrylic acid, emulsion, kaolin clay, 

terpolymer, composite. 

 

 


