Toughening of Poly(lactic acid) by Reactive Processing
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Recently, poly(lactic acid) (PLA) has received much attention as a material friendly to the environment.  Technology based on this material has the potential to provide a new product platform to compete with hydrocarbon-based thermoplastics.  However, a major problem with PLA is its brittleness, which needs to be overcome in order to be used in practical applications.  In this study, we report a method for toughening of PLA using a reactive processing method.  PLA was melt-mixed with biodegradable elastomer in the presence of a reactive oligomer.  The resultant blends demonstrated significant improvement in elongation (x 40) and in impact strength (x 8).  This dramatic modification was successfully achieved probably because the reactive oligomer not only reacted with the component polymers but also served as a coupling agent between the PLA and the elastomer at the interface.  Thus, the oligomer enhanced the interfacial adhesion and worked as an emulsifier.

