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Application Research of Carbon Nanofibers in Aluminum-ion Batteries YANG Wen-wen "' ,LIU Jian-xue®( 1.School of Basic
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Abstract : Served as a three-dimensional nanomaterial , carbon nanofibers can act as substrates for the cathode active materials of
aluminum ion batteries to form free-standing composite structures,in which carbon nanofibers act as conductive substrate , growth
template and buffer support to improve the aluminum storage performance ,including rate performance,cycle stability and specific
capacity.Polyacrylonitrile was used as the precursor to prepare N-doped carbon nanofibers, which were thermally treated at 700,
800 and 900 °C.TEM, Raman,and ICP-OES results showed that the graphitization of carbon nanofibers enhanced with the increase
of carbonization temperature ,while the defects which acted as electrochemical active sites would decrease.EIS results indicated
that the carbon nanofibers at 900 °C exhibited lower charge transfer impedance due to the graphitization, while the carbon
nanofibers at 800 °C have lower diffusion impedance due to more defect sites such as pyridine nitrogen and pyrrole nitrogen.As a
result of microstructure , graphitization degree and defect concentration,the carbon nanofibers at 800 “C exhibited the best energy
storage performance in galvanostatic charge-discharge tests.The research provided a theoretical and design basis for the design of
the cathode materials of aluminum ion batteries.
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Fig.1 Flow chart of preparation of carbon nanofibers
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