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Properties of polymerized rosin and glycerol synergistically
plasticized thermoplastic starch
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Abstract: In order to improve the mechanical properties and water resistance of thermoplastic starch (TPS),
polymerized rosin (PR) modified TPS samples were obtained from plasticization of corn starch with PR and
glycerin. The effects of PR mass fraction on the molecular structure, cross section morphology, mechanical
properties, thermal properties and water resistance of PR-modified TPS samples were analyzed via FTIR,
SEM, water contact angle tester, electronic universal testing machine and TGA. The results showed that the
carboxyl group in PR esterified with the hydroxyl group on TPS. With the increase of PR mass fraction, the
tensile strength, bending strength, thermal property and water resistance of PR modified TPS samples were
gradually increased, while the elongation at break, impact strength and moisture absorption rate were
gradually decreased. PR modified TPS with 10.0% PR and 15.0% glycerol exhibited the best
comprehensive properties, with the tensile strength and bending strength of 15.25 MPa and 25.83 MPa,
respectively, the surface water contact angle of 78.8°£1.6°, the equilibrium moisture absorption rate of
6.37%, and the temperature at 10% weight loss reaching 282 °C.
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Fig. 1 FTIR spectra of TPS and PR modified TPS
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Fig. 2 Mechanical properties of samples
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