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Abstract
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Project Title: Natural Rubber and EPDM Blends for Non-Staining and Weathering Resistant Applications
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Prince of Songkla University, Pattani Campus, Muang, Pattani 94000 Thailand
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Natural rubber (NR) has higher cure rate than the EPDM causing a cure incompatibility. Simple
NR/EPDM blends using different accelerator types displayed different cure characteristics and tensile
properties. The blends with CBS and TBBS had longer scorch and cure times, higher torque difference and
modulus, but lower elongation at break than those of the blends with MBT and MBTS. The use of TBBS gave
the highest tensile strength, following with the uses of MBTS, MBT and CBS, respectively. The masterbatch
technique in which all curatives were added into EPDM phase prior to blending with NR resulted in the blends
with lower modulus but higher tensile strength and elongation at break when compared to the simple blends.
A utilization of reactive blending technique which involved a preheating step of EPDM compound containing all
curatives to a suitable time prior to blending with NR, resulted in a further improvement of blend properties.
The preheating time of T.4-1.5 min was found to give the optimum tensile strength. The reactive blends at the
blend ratio of 70/30 showed better ultimate tensile properties than those of the simple blends for all types of
accelerator investigated. Furthermore, the 50/50 reactive blends with TBBS displayed a distinct improvement
of tensile properties over the simple blends. These results are in agreement with those found for the carbon
black filled blends. The FTIR analysis of preheated EPDM revealed a presence of accelerator fragment
attached to the EPDM chain, as the infrared spectra showed the adsorption bands attributable to the functional
groups of thaizole. The SEM micrographs of the blends demonstrated that the tensile fractured surfaces of
the reactive blends are quite smooth like those of the NR and EPDM vulcanizates, indicating a more
homogeneous blend. Increasing EPDM contents resulted in the reduction of cure rate, torque difference,
tensile strength and flex resistance, but an increase of compression set. The reactive blends again showed
better overall properties than the simple blends at every blend ratios. Incorporation of EPDM into NR
enhanced ozone resistance, but the property changes after ageing at 100 °C were still high and hence the
blends are nor yet suitable for high temperature applications. The blends without any antiozonants with 40 phr
of EPDM for non-filled compounds and 30 phr for filled compounds showed good ozone resistance as no

cracks were observed whereas the NR counterpart with both 6PPD and wax showed uncountable cracks.
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