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Abstract

This research did a preliminary study in order to investigate the probability of preparation of
thermoplastic rubber from poly(lactic acid) (PLA) blended with natural rubber or epoxidized natural rubber
because there is no report in this topic. PLA and rubber were melt-blended by using 3 types of mixing
equipment: an internal mixer, a twin screw extruder and a single screw extruder. Rubbers used were NR
STR5 CV60, ENR25 and ENRS5O0. Plasticizers of PLA were also employed, including dioctyl adipate,
epoxidized soybean oil, poly(ethylene glycol), poly(ethylene adipate) and polysorbate. Sulfur and phenolic
resin were used as a vulcanizing agent of rubber. Melt blending was done under various mixing conditions.
Tensile properties of polymer blends were investigated and used for comparison these blends. Blend
morphology was determined by using a scanning electron microscope. It was found that NR was the best
rubber and ENR25 and ENR50 provided similar properties. It was essential to vulcanize rubber for getting
higher tensile properties and sulfur provided higher tensile properties than phenolic resin. Only mixing in the
internal mixer under the appropriate condition yielded rubber thermoplastic characteristics: the rubber phase

became a dispersed phase (dispersed particles) and PLA became the continuous phase when the blends

contained rubber > 50%. NR became the continuous phase when mixing in the extruders which is not the
characteristics of the thermoplastic rubber. Rubber content must be higher than PLA in order to receive the
high elongation at break as typical rubber and the rubber content should be 60% or more. The prepared
thermoplastic rubber in this research showed low tensile strength (3.71-4.26 MPa) but high elongation at
break (524-621%). Dioctyl adipate showed the improvement in the tensile strength and the elongation at

break and became the best plasticizer.
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