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ABSTRACT TE 162973

This thesis involved preparation and property characterization of a thermoplastic
elastomer (TPE) prepared from natural rubber (NR) and polypropylene (PP) so called “TPNR”
(Thermoplastic Natural Rubber). The blend ratio of 60/40 (NR/PP weight ratio) was selected to
study. TPNR was prepared by compounding the NR formula in a two roll mill and blended with
PP in an internal mixer at 170 °C with a rotor speed of 50 rpm by using melt blending and
dynamic vulcanization techniques. TPNR was shaped by injection molding technique. Factors
affecting TPNR properties were investigated including effects of melt- flow index (MFI) of PP
(MFI 3.5 and MFI 10), amount of crosslinking agent (DCP), peptizer and hydrogenated natural
rubber (HNR) as a compatibilizer. Properties of the TPNR were then characterized such as
mechanical, physical, thermal and morphological properties. It was found that TPNR having
optimum mechanical properties was prepared from PP MFI 3.5 with 0.3 phr DCP loading. It was
revealed that mechanical properties of TPNR was decreased as peptizer loading was increased.
However, by using the compatibilizer (HNR) in TPNR, tensile strength, Young’s modulus and
hardness were decreased, whereas %elongation at break was increased at HNR loading of 1 and 3

phr. SEM micrographs showed that PP dispersion in NR phase was improved when the
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compatibilizer was included. However, recycled TPNR was found a slightly decrease in tensile
strength, Young’s modulus and hardness but %elongation at break was increased.

Thermal properties of the blends were examined by DSC and DMTA. The DSC results
showed that the degree of crystallinity of the blends was decreased when DCP and HNR were
used. The DMTA results showed that the TPNR had two T, values at about -54 °C and 10-20 °C
as T, of NR and PP, respectively.

In addition, effects of mixing time and chamber volume of the brabender plasticorder
were studied. It was revealed that tensile strength, Young’s modulus and hardness were decreased
but % elongation at break was increased when mixing time was increased. The mixer with the

larger chamber had a higher mixing efficiency than the smaller one.
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