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ABSTRACT

This research focused on the improvement of ozone resistance of natura
rubber (NR) by blending it with ethylene-propylene-diene rubber (EPDM). The study
covered the whole range of NR/EPDM blend compositions from 20/80 to 80/20 of
NR/EPDM. The concept was to adjust the ozone resistant property by controlling the
phase morphology of the NR/EPDM blend. The blend morphology which was expected to
show ozone resistance was the one, which had EPDM as the matrix phase. The target was
to find the blend composition, which had the highest NR content but still exhibited ozone
resistance.

The phase morphologies of the NR/EPDM blends were controlled in the
present study by adjusting the relative viscosity of NR and EPDM. Liquid polyisoprene
(LIR) and liquid EPDM (LEPDM) were used to adjust the viscosities of NR and EPDM.
The results showed that the phase morphologies of the NR/EPDM blends were basically
controlled by the NR/EPDM blend ratio. The 20/80 blends of NR/EPDM exhibited
dispersion of NR in the EPDM matrix. With increasing NR content in the blends, co-
continuous phase morphologies were formed which occurred at the NR/EPDM blend
ratios of 40/60 and higher. NR then turned into the continuous phase when its content in
the blend was 70 and 80 wt%.

The NR/EPDM viscosity ratio was found to have significant effects on the
phase structures of the blends. As the viscosity ratio was increased from 0.7 to 1.0, 1.6, 2.3
and 3.2, the dispersed phase and the co-continuous phase were found to decrease in sizes.
An interesting effect of relative viscosity of NR/EPDM was to cause inversion of the
phase in the 70/30 blend of NR/EPDM when the relative viscosities of NR/EPDM were
greater than 1.6. Thus, for these blends, EPDM formed the matrix phase and the blends
exhibited ozone resistance. All the other NR/EPDM blends showed ozone resistant
properties except the 80/20 blends of NR/EPDM and the 70/30 blends prepared by using
the viscosity ratios of 0.7 and 1.0.

Measurement of the tensile properties and the hardness of the blends revealed
that tensile strengths, 300% moduli, elongations at break and hardness values increased
with increasing NR content in the blends and decreased with increasing viscosity ratio of
NR/EPDM.
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