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Abstract

Natural rubber (NR) has poor degradation resistances due to oxygen, heat and ozone, and hence its
application is quite limited. To extend a service life of NR products, antioxidants together with antiozonants are
normally incorporated into the compound formulations. The effective but highly staining antidegradants are amine
and its derivative types which can be used only for dark or black compounds. One of alternatives is to blend NR
with EPDM, however, their blends often show inferior properties due to their differences in cure rate and filler
distribution between each phases. In this work, the NR/EPDM blends filled with silica were investigated in order
to develop a degradation resistant blend for coloring applications. The blends were prepared by reactive
processing technique in comparison with the simple blending technique, both without and with silica & silane. The
incorporation of silica into compounds resulted in longer cure times and lower cure rates. By varying the EPDM
preheating times prior to being blended with NR for reactive blends, the most suitable preheating time was found
to be Tg-1.0 min. The reactive blends showed significant higher tensile strength than those of simple blends.
The use of 4 different types of antioxidants, i.e 6PPD, TMQ, Lowinox CPL and BHT in the 70/30 NR/EPDM
blends revealed that the 6PPD and Lowinox CPL gave the best ageing properties for staining and non-staining
types antioxidants, respectively. By varying the NR/EPDM blend ratios to be 50/50, 60/40, 70/30 and 80/20, the
reactive blends clearly demonstrated higher crosslink densities and better tensile properties than those of the
simple blends. Increasing the NR contents resulted in better tensile properties but poorer ageing resistance. On
comparing the ageing, weathering and ozone resistances of NR with simple and reactive 70/30 NR/EPDM blends,
NR clearly showed poorer ozone resistance but unexpectedly better ageing and weathering resistances than
those of simple and reactive blends. The blends demonstrated excellent ozone resistance especially in the 70/30
NR/EPDM blends filled with 40 phr of silica without any antidegradants which showed no cracks at all where the
NR with both silica and 6PPD suffered from ozone cracks under the same conditions. The addition of silica in the

blends resulted in a significant improvement of ageing, weathering and ozone resistances.
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