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Synthesis and Properties of Poly(Methyl Methacrylate)-
co-Epoxidized Soybean Oil Graft Copolymers
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Abstract : Epoxidized soybean oil mono-acrylate (AESO) was synthesized by ring opening reaction of
ESO with acrylic acid using triphenylphosphine as a catalyst, and hydroquinone as a inhibitor. Poly
(methyl methacrylate)-co-epoxidized soybean oil graft copolymers were synthesized through macrom-
onomer free radical polymerization. The structure and properties of copolymers were characterized by
Fourier Transform Infrared Spectroscopy(FT-IR), 'H Nuclear Magnetic Resonance(' H NMR), Gel
Permeation Chromatography (GPC), Differential Scanning Calorimetry (DSC), Thermo Gravimetric
Analyzer (TGA), tensile and impact property tests. Results showed that the epoxidized soybean oil

mono-acrylate, and poly(methyl methacrylate)-co-epoxidized soybean oil graft copolymers were suc-
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cessfully synthesized. It was found that epoxidized soybean oil had good toughening effect on PMMA.
With the addition of AESO, the impact strength, tensile strength and elongation at break of PMMA
graft copolymers were greatly improved by epoxidized soybean oil side chain, and the highest impact
strength of the copolymer was about 3 times of that of PMMA homopolymer. The improvements are
mainly due to that epoxidized soybean oil side chain can significantly reduce the glass transition tem-
perature of copolymers. Furthermore, PMMA-co-ESO showed better thermal stability than that of
pure PMMA.

Key words: epoxidized soybean oil mono-acrylate; epoxidized soybean oil; polymethyl methacrylate;
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