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ABSTRACT

Thermoplastic vulcanizates based on 60/40 of natural rubber/polypropylene blends
(NR/PP TPVs) were prepared in molten state at a temperature of 170°C by using internal mixer.
Natural rubber phase was vulcanized by using mixed sulfur/peroxide vulcanization system. It was
found that the mixed vulcanization system obviously improved properties of NR/PP TPVs
comparing to individual sulfur and peroxide systems. NR/PP TPVs with the mixed ratio of
sulfur/peroxide at 70/30 by parts showed mechanical, dynamic mechanical, rheological, thermal,
aging and morphological properties, and also oil and solvent resistance of NR/PP TPVs with the
best overall properties. Types of sulfur vulcanization system in the mixed sulfur/peroxide
vulcanization system were studied. The result showed that the NR/PP TPVs with semi-efficiency
sulfur system (Semi-EV) and efficiency sulfur system (EV) gave higher mechanical, dynamic
mechanical, rheological and thermal properties of NR/PP TPVs than those of the NR/PP YPVs
with conventional sulfur system (CV). This is due to the improvement of crosslink pattern and
crosslink density in the rubber phase. Furthermore, the NR/PP TPVs with Semi-EV system gave
slightly better mechcanical properties before and after aging, and thermal properties than the case
of the EV system, while other properties were more or less the same. Improvement of thermal
properties of NR/PP TPVs was also investigated by varying quantities of activated zinc oxide and
stearic acid as well as types and quantities of antioxidants. The results showed that optimum
activation effect of zinc oxide on sulfur vulcanization was found at the zinc oxide content of 5 phr.
Higher loading of zinc oxide did not show any significant effect on mechanical property.
However, the thermal stability of NR/PP TPVs increased. In addition, using stearic acid,
coactivator of zinc oxide, at 2 phr gave NR/PP TPVs with the best mechanical, dynamic
mechanical, thermal and morphological properties and oil and solvent resistance. Further addition
of stearic acid caused plasticizing effect and influencing on PP crystal and flexibility of rubber
phase. Investigation of influence of antioxidant on thermal property of NR/PP TPVs revealed that
the NR/PP TPVs with antioxidant performed greater mechanical properties before and after aging
than those of the without antioxidant. Morever, the amine type antioxidant gave superior
performance than that of the phenol type antioxidant. The appropriate loading level of antioxidant

was 2 phr.





