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Electrochemical Performance of MXene-Coaded Cotton-Derived Biochar
as Anode Material for Lithium-Ion Batteries

BAI Shiwei', TANG Zhengfang®, CAI Xiangbing®, QIN Zihao®, YANG Bo', WU Qianhui', LIAO Zhijian',
LIU Jiequn'?, ZHONG Shengkui'
(1.School of Marine Science and Technology, Yazhou Bay Innovation Institute, Hainan Tropical Ocean University , Sanya
572022, Hainan, China;2.School of Green Building and Low-Carbon Technology, Guangxi Technological College of
Machinery and Electricity, Nanning 530007, Guangxi, China)

Abstract; MXene and cotton-derived biochar were prepared by modified acid etching and high-temperature
carbonization, respectively. Based on their characterization with SEM and XRD, a suitable mass ratio of MXene to the
cotton-derived biochar for modification purpose was determined. The electrochemical properties of the materials were
further explored by performing charge-discharge and cyclic voltammetry tests, and using electrochemical impedance
spectroscopy. It is shown that the MXene delivers an initial discharge specific capacity of 434.3 mAh/g at a current
density of 0.1 A/g. A composite with MXene and cotton-derived biochar in a mass ratio of 1:3 can deliver an initial
discharge specific capacity of 1 486.60 mAh/g at 0.1 A/g, exhibiting excellent cycling performance, rate capability and
electrical conductivity, which can provide a reference for application of MXene in lithium-ion batteries.
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Fig.1 XRD patterns of different materials
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Fig.2 XRD patterns of M@ CC composites
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Fig.3 SEM images of different samples
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Fig.4 Cycling performance diagrams of each material
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Fig.5 Cyclic voltammetry curves and AC impedance spectra of each material
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