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Given that the extraordinary electrical and mechanical properties, multi-walled carbon nanotubes (MWCNTs) provided versatile routes for the preparations of advanced materials, such as MWCNT/polymer composites. Nevertheless, homogenous MWCNT/polymer composites are difficult to prepare due to the strong aggregation tendency of MWCNT. In this study, a tannic acid (TA)-terminated polymer JTA synthesized in our lab was found to have excellent dispersion power for MWCNTs, from which JCTx (x: refers to the weight percentage of MWCNT) composites with low ( x =10) to high (x = 96) MWCNT contents can be prepared and characterized. With the inherent aromatic pi-pi and hydrogen bond (H bond) interactions, pure JTA already is a self-healing elastomer, and moreover, the aromatic rings of JTA exclusively bind to the carbon rings of MWCNT, resulting in self-healable elastomeric or conductive plastic composites. In the presence of different amounts of MWCNT, the resulting JCTx composites could be healable elastomers (when x < 40) with high stretchablity (fracture strain up to 813%) or could be plastics with high conductivity (up to 1.21x10 S m-1). Mechanical modulus and conductivity of JCTx can also be predicted by theoretical approaches based on Kolarik model and scaling law, respectively. With the superior mechanical and conductive properties, the JCTx composites are excellent sensors used for detecting minor (i.e. pulse beating), medium (elbow bending) and high strain deformations.
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Scheme 1 Dispersion of MWCNT by JTA polymer to form JCTx
composite through H bond and pi-pi interactions




