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Abstract

This research work reported the preparation and use of two different ionic
elastomers for compatibilzation of natural rubber and synthetic rubbers i.e. carboxylated
nitrile rubber (XNBR)’and chlorosulfonated polyethylene (CSM). They are zinc salt of
maleated natural rubber (Zn-MNR) and zing salt of sulfonated natural rubber {(Zn-SNR).
For the neutralized maleated natural rubbers (Zn-MNRs), they were prepared by solution
grafting and neutralizaticn with zinc acetate. It was later used for blending with
carboxylated nitrile rubber (XNBR). The effects of grafted anhydride content {1.21, 1.58,
2.01 and 2.51 %wt of NR) and blend ratic (0/100, 30/70, 50/50, 70/30 and 100/0 %wt/wt)
on the mechanical properties of ionic rubber blends (Zn-MNR/XNBR} were investigated.
For the 50/50 {Yawt/wt) Zn-MNR/XNBR blend, it was found that the tensile strength was
greater than those of pure rubbers (Zn-MNR and Zn-XNBR). The modulus, tensile and
tear strength of the blends increased with increasing levels of grafted anhydride but
elongation at break decreased. For the ionic rubber blends with different blend ratios,
they were found that the tensile strength and tear strength increased with increasing
content of zinc neutralized maleated natural rubber. The ionic rubber blends also
showed synergism in the tensile strength, elongation at break and tear strength,
indicating compatible blends. The ionic rubber blends possessed superior physical
properties compared to those of the corresponding non-ionic rubber blends
(MNR/XNBR). The results of dynamic mechanical thermal analysis (OMTA) indicated
that the ionic rubber blends exhibited heterogeneous structure or immiscible nature. By
comparing fractured surfaces of ionic rubber blends with corresponding non-ionic
rubber blend, the ionic rubber blends showed greater enhancement in compatibility
when compared with the non-ionic rubber biends. This is resulted from the formation of
interfacial ionic crosslinking between Zn-MNR and XNBR. In case of zinc sulfonated
natural rubber (Zn-SNR), the natural rubbers were treated by suifonation reaction and
neutralized with zinc acetate. The Zn-SNRs were then added into various blends of
natural rubber and chlorasulfonated polyethylene {100/0, 80/20, 60/40, 50/50, 40/60,
20/80, 0/100 %wbwt NR/CSM). The effect of Zn-SNR on the mechanical properties,
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glass transition temperature and morphology of blends was investigated. The results
showed that medulus, tensile strength and tear strength increased with increasing CSM
content, but elonga-tion at break decreased. The addition of Zn-SNR resulted in further
increase in these properties. The DMTA observations showed that the NR/CSM blends
were immiscible. By comparing the fracture surfaces of uncompatibilized and
compatibiized blends, it was found that the Zn-SNR effectively improved blend
compatibdity as a re.suit of enhanced interfacial adhesion and also reduced interfacial

tension between NR and CSM phases.
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