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Thermoplastic Vulcanizates Based on Nitrile Rubber/ Epoxidized

Natural Rubber/Polypropylene blends

Abstract

TPVs based on NBR/PP and ENR/PP blends were prepared using various types
and quatities of compatibilizers (i.e., phenolic resin (SP-1045), phenolic modified
polypropylene (Ph-PP) and maleic modified polypropylene (PP-g-MA)). Various
loading levels of compatibilizer were studied at 0, 1, 3, 5, 10 and 15 wt% of PP. It was
found that the Ph-PP at 5 wt% provided the best mechanical properties in terms of tensile
strength, elongation at break and tension set. TPVs based on NBR/ENR/PP were later
prepared using various blend ratios of NBR/ENR/PP at 60/0/40, 750/10/40, 40/20/40,
30/30/40, 20/40/40, 10/50/40 and 0/60/40. It was found that the TPVs prepared from the
blend ratios of 20/40/40 and 10/50/40 exbited better mechanical, morphological
properties and solvent resistance than those of other blend ratios. Consequently, the blend
ratios of NBR/ENR/PP = 20/40/40 and 10/50/40 were chosen for preparation of TPVs
using ENRs with various epoxide levels. We found that the ENR-20 gave the best
mechanical properties. Various vulcanization systems: sulphur system, peroxide system,
mixed system (i.e., a mixture of sulphur and peroxide systems) and phenolic system were
studied. We found that the sulphur system provided the best mechanical properties such
as tensile strength, elongation at break and tension set. However, peroxide and phenolic
systems gave the best thermal resistance and solvent resistance, respectively. The mixed
vulcanization system provided the TPVs with the highest shear stress and shear viscosity

at as given shear rate.
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