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Carbon-Based Fibers for Flexible Supercapacitor

MA Wujun, CHEN Shaohua, ZHU Meifang
(College of Materials Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: With the rapid development of lightweight, flexible and even wearable electronic devices, flexible and highly
efficient energy storage devices are needed for their counterpart energy-storage systems. Among different sources, fiber
shaped supercapacitors have been considered as one of the most promising candidates because of their significant advanta-
ges in power and energy densities, and unique properties of being flexible and weaveable, lightweight, low-cost, and envi-
ronmentally friendly compared with current energy storage devices. Carbon materials with excellent electrical conductivity,
high specific surface area, good corrosion resistance and low density play an irreplaceable role in the development of con-
ventional supercapacitors and the rapid development of flexible supercapacitors also thanks to the advance of carbon materi-
als. Therefore, carbon-based fiber shaped supercapacitors atiracted increasing research attention. In this article, we review
the recent research progress on carbon-based fiber shaped supercapacitor, including carbon fiber, carbon nanotube fiber
and graphene fiber. Finally, we discuss the current challenges and further research trends of the carbon-based fiber
shaped supercapacitor.
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Fig. 1 Photograph of a textile containing two nanotube-fibre

supercapacitors woven in orthogonal directions.
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Fig. 2 Schematic illustration showing the fabrication of a biscrolled PEDOT/MWNT yarn (a), optical micro-

scope image of the spinning wedge(b), SEM image of a biscrolled yarn(c¢), SEM image of two PE-

DOT/MWNT yarns plied together(d), SEM image of a braided structure containing 32 biscrolled yarns
(e), SEM image of a PEDOT/MWNT biscrolled yarn that is plied with a 25 mm Pt wire(f)
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Fig. 4 Illustration of the fabrication of a highly stretchable, fiber

shaped supercapacitor ( a), photographs of two fiber-
shaped supercapacitors being wound on different shapes of
substrates (b~c) , photograph of the fiber shaped superca-

pacitor with different strains (d)
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Fig. 6 Photo of a distorted GF@ 3D-G(a), different magnification SEM images of a GF@ 3D-G(b~c), schematic
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