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Abstract: Poly (lactic acid) (PLA), a biodegradable polyester material which is derived from renewable re-
sources and has broad development prospects, as well as thermoplastic vulcanizates (TPV) that use PLA as a
matrice material, could help meet the demands of sustainable development. The objectives of this study were to
prepare a novel biobased TPVs together with determine the influences of temperature and the content of a zinc
ionomer of (ethylene-acrylic acid) copolymer (EMAA-Zn) on the mechanical properties as well as the mi-
crostructure of the PLA-based TPVs. In this work, using a PLA as the plastic phase and an epoxidized rubber
of (ethylene-butyl acrylate-glycidyl methacrylate) terpolymer (EBA-GMA) as the rubber phase along with an
EMAA-Zn as a vulcanizing agent, PLA-based TPVs with different ratio of rubber and plastics were prepared
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using the dynamic vulcanization method. Results revealed that in a certain temperature range (185-210 °C),
increasing the temperature was conducive to the crosslinking of ENA-GMA with the best compounding temper-
ature being 210 °C. Data from mechanical properties showed that when the PLA/EBA-GMA/EMAA-Zn ratio was
30:70:7.5, the sample had the best mechanical properties with a tensile strength of 14.2 MPa and an elongation
up to 500%. However, when the content of EMAA-Zn was higher (more than 7.5% ), surface hardness of the
samples gradually increased, but the elongation at break of the samples gradually decreased. Finally, scanning
electron microscope (SEM) and transmission electron microscope (TEM) images showed that the PLA-based
TPV samples exhibited the unique “sea-island’ microstructure characteristic of TPV materials (that is the con-
tinuous PLA phase and dispersed rubber phase) appeared as well. This indicates that the phase inversion has
been happened. [Ch, 7 fig. 1 tab. 13 ref.]
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Figure 1 Effect of compounding temperature on melt torque Figure 2 Effect of EMAA-Zn contents on melt torque curves
curves of PLA/EBA-GMA/EMAA-Zn (weight ratio of PLA/EBA-GMA/EMAA-Zn (weight ratio 30.0:

30.0:70.0:7.5) ternary blends 70.0:x) ternary blends
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Figure 3 Schematic reaction diagram of vulcanizing reaction of EBA-GMA rubber induced by the addition of EMAA-Zn
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Table 1 Mechanical property data of various PLA-based TPV samples
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Figure 4 Effect of the proportion of PLA/EBA-GMA/EMMA-  Figure 5 Effect of EMMA-Zn weight contents on the stress-strain
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Figure 6 SEM image of cryo-fractured surfaces of the of PLA/EBA-GMA/EMAA-Zn blends prepared at 210 “C [A. m
PLA/EBA-GMA/EMAA-Zn [m (PLA): m (PLA): m(EBA-GMA ):m(EMAA-Zn)=30.0:70.0:0; B. m(PLA): m
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