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Abstract

Project Code : PDF4380038
Project Title : Blending of Natural Rubber with Dissimilar Rubbers
Investigator : Lewis C.

Faculty of Science and Technology, Prince of Songkla University
E-mail Address : kchonlad@bunga.pn.psu.ac.th
Project Period : November 2000 — April 2002

Blending natural rubber with ethylene propylene diene rubber (EPDM), brominated
EPDM (BEPDM), maleated EPDM (MEPDM) and bromobutyl rubber (BIIR) was investigated.
1TH-NMR spectrum of the prepared BEPDM indicated that bromine reacted at carbon-
carbon double bonds. MEPDM was prepared by mixing EPDM with 2 phr of maleic
anhydride and 0.2 phr of MBTS as a promoter in a Brabender plasticorder at 1800C for 3
minutes. This condition was found to give the highest degree of grafting. Rheological
properties and two glass transition temperatures of NR/EPDM, NR/BEPDM and NR/MEPDM
blends at any blend composition showed blend incompatibility for all set of blends. BEPDM
and MEPDM had lower activation energy for vulcanisation than the original EPDM. This led
to a better crosslink distribution between each rubber phase in NR/BEPDM and NR/MEPDM
blends resulting in an improvement of tensile properties of the blends.

Epoxidised natural rubber 25 and 50 mol% (ENR25, ENR50) as a compatibilzer for
NR/BIIR blend was prepared using performic acid and high ammonia natural latex at 500C.
From rheological properties it was found that most of NR/BIIR and NR/BIIR/ENR blends
were thermodynamically incompatible except those of 50/50 and 45/45/10 composition.
However, the carbon black filled NR/BIIR blends were compatible at any composition. The
single glass transition temperature of NR/BIIR and NR/BIIR/ENR blends indicated that they
were miscible at any composition. Tg of ENR was higher than that of NR and increased with
increasing epoxide content. Thermal properties of NR/BIIR/ENR blends was found to be
better that those of NR/BIIR blends. Modulus, tensile strength, elongation at break,

resilience and compression set (%) decreased and hardness increased with increasing



BIIR content and with using ENR as a compatibiliser. The temperature rise of NR/BIIR/ENR
compounds after heating by microwave was higher than those of NR/BIIR blends.

Extruded NR/MEPDM foam was also prepared by two techniques: vulcanising only
in a hot air oven and another technique by preheating in a 1000 watt microwave oven and
then vulcanising in a hot air oven. It was found that by preheating by microwave and
vulcainsing in a hot air oven, the resultant foam obtained was low density and had larger

cell size. A greater modulus and tensile strength were also obtained.

Key words: brominated EPDM, maleated EPDM, natural rubber blends, rheological

properties, epoxidised natural rubber, rubber foam
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