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Conventional sulfur-cured epoxidized natural rubber exhibits poor long-term 

stability as oxirane ring opening reactions promote ether bond formation, 

resulting in an increase in network rigidity, and leading to rapid hardening of the 

material and loss of elastomer-like properties. As a result, the practical use of 

sulfur-vulcanized ENR remains challenging. In this study, we demonstrate the 

formation of a stable and reversibly crosslinked network in ENR using 

dicarboxylic acids in combination with suitable aromatic heterocyclic amines. 

The influence of various aliphatic and aromatic heterocyclic amines on the 

crosslinking behavior was systematically investigated, with the objective of 

stabilizing ionic intermediates to promote reversible ionic network rather than 

permanent covalent crosslinks. Rheo-optical FTIR analysis of the orientation 

function of carboxylate ion during cyclic uniaxial deformation demonstrates its 

reversible orientation behavior confirming the grafting of carboxylate groups 

onto the ENR backbone. Compared to sulfur vulcanized ENR, the system based 

on dodecanedioic acid and 4-dimethylaminopyridine exhibits comparable 

mechanical strength along with significantly enhanced aging resistance 

attributed to its iminium-carboxylate-based network structure. This robust and 

stable ionic network enables self-healing with high tensile strength (~11 MPa) 

after healing. 
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