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Design and Performance of CF/MXene Structural Supercapacitor
Cheng Liyuan, Zhao Xin, Qu Yun, Qin Jiayin, Sun Jie
(Jiangnan University, Wuxi 214000, China)

Abstract : In order to prepare the structural supercapacitor composites with mechanical bearing and energy storage functions,
MXene was firstly used to modify the surface of carbon fiber (CF), a high-performance CF/MXene composite fiber electrode was
prepared and assembled into supercapacitor. Then, it was arranged in basalt fiber reinforced fabric by embedding method, and the
structural supercapacitor composites were prepared by pouring resin to cure conformally. The temperature stability of CF/MXene
supercapacitor and the effect of coating treatment were systematically analyzed, and the comprehensive properties of the prepared
structural supercapacitor composites were comprehensively investigated. The results show that the use of polydimethylsiloxane
(PDMS) to coat the CF/MXene supercapacitor can effectively protect the energy storage stability of the CF/MXene supercapacitor
after being heated at 60°C for 12 hours. The density of the structural supercapacitor composite is 0.19 g/cm’, the specific capacitance
can reach 3.38 mF/g (0.05 A/g), and the energy density and power density are 15.5 mWh/kg and 256.4 mW/kg, respectively. Its
bending strength and bending modulus can reach 199.6 MPa and 4.54 GPa respectively, and the capacitance retention rate of the
structural supercapacitor after bending failure is still as high as 91%. On the whole, the prepared structural supercapacitor has the
characteristics of light weight, high strength, excellent and stable energy storage performance.

Keywords : carbon fiber ; MXene ; structural supercapacitors ; embedded method ; structural energy storage materials ;
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