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Thermoplastic Elastomer from Natural Rubber and Poly(methyl

methacrylate) Blends by Dynamic Vulcanization Process
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Abstract

Chemical modification of natural rubber molecules was performed. This was to
prepare epoxidized natural rubber (ENR), meleated natural rubber (MNR) and graft
copolymer of natural rubber and poly(methyl methacrylate) (NR-g-PMMA). Various
properties of these modified rubbers were later characterized. It was found that
Mooney viscosity, shear stress, shear viscosity of the modified rubber were higher
than that of the un-modified NR. They increased with level of epoxide groups in the
ENR molecules. Also, these rheological properties increased as increasing
concentration of maleic anhydride (MA) used in the preparation procedure of MNR.
Furthermore, the values increased with increasing concentration of methyl
methacrylate monomer used in the graft copolymerization of NR-g-PMMA. rolymer
blend of the modified NR with poly(methyl methacrylate) was later prepared via a
simple blend and dynamic vulcanization techniques (i.e., with the curing agent). We
found that tensile strength of TPVs based on ENR/PMMA exhibited higher values for
the blend with ENR-10 and ENR-30. This was attributed to a capable of strain
induced crystallization of these types of ENRs. However, decreasing trend was
observed as increasing level of epoxide groups to 40 % mole. Increasing level of
epoxide groups more than 40 % mole caused marginal increasing trend of tensile
strength again because of increasing trend of chemical interaction between the polar
groups of ENR and PMMA. Elongation at break of the T&’Vs based on ENR/PMMA
decreased but hardness and decomposition temperature increased with increasing
level of epoxide groups in the ENR molecules. In TPVs based on NR-g-
PMMA/PMMA blends, we found increasing trends of tenstle strength, hardness but
decreasing trends of elongation at break and size of dispersed rubber domains with
increasing concentration of MMA used in the graft copolymerization. Tensile strength
of TPVs prepared from MNR/PMMA increased with increasing PMMA contents but
elongation at break increased with increasing MNR content in the blends.
Furthermore, sizes of dispersed vulcanized rubber domains decreased with increasing
levels of MNR in the blend formulation. Modified NR was also used as blend
compatibilizer for NR (STR 5LYYPMMA blends. We found that ENR and MNR did
not provide compatibilizing effect to the blends. However, incorporation of NR-g-
PMMA at 3% wt of PMMA caused the highest degree of compatibilization of STR
SL/PMMA blends.
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