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Natural rubber (NR) is derived from Hevea brasiliensis plants. NR exhibits good elasticity
and mechanical properties. However, the oxidation is occurred due to the double bonds in
molecules [1]. The epoxidation reaction is applied to modify NR, resulting in epoxidized
natural rubber (ENR) [1]. In terms of rubber processing, carbon black (CB) aggregation is one
of the important problems for rubber manufacturing [2]. The present research aims to solve the
CB aggregation using the bio-inspired from mussel mechanism with aromatic interactions in
ENR composites. Initially, the NR was chemically modified to obtain ENR. Then, the 20 phr
of dopamine (D) was grafted onto the ENR chains. The CB content was various at 30, 40, and
50 phr, respectively. In this study, a variety of aromatic interactions (i.e. m-m stacking and
cation-m interactions) were obtained between the benzene ring in D-grafted ENR chains and
the surfaces of CB, which detected by FTIR and Raman spectroscopy [3]. Interestingly, the
slope of SAXS/WAXS indicated that the CB particles were well dispersed in ENR matrix by
the n—m stacking and cation—r interactions. These results were in good agreement with the TEM
and RPA results [3]. Furthermore, the ENR/CB with dopamine exhibited the highest of the
tensile properties and good energy-saving property due to the effect of CB reinforcement and
the aromatic interactions. Finally, this research provides a novel approach based on a bio-
inspired mechanism to solve the CB aggregation problem in rubber products, resulting in the
ENR composites with superior performance properties.
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