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Schematic diagram of material synthesis
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Figure 2 XRD and Raman spectra of carbon cloth, electrode A and electrode B
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Figure 3 SEM images of initial carbon cloth, electrode A, electrode B and electrode D
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Figure 4 Electrochemical properties of electrodes A, B, C and D
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Table 2 Lithium-ion diffusion coefficients of electrodes
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Figure 5 SEM images of electrodes A, B, C and D after 100 cycles
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Preparation and Electrochemical Properties of Fe
Doped e-MnO, Nanosheets

YAN Yeba' ,DENG Biwen ' , TAO Tao",L.LU Shengguo
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Manganese dioxide is a promising candidate for the next generation lithium battery cathode materials owing to its
abundant resources, low cost and environmentally friendly nature.. The diversity of manganese dioxide crystal provides an
opportunity to optimize electrode material preparations and structural configurations, thereby enabling the fabrication of
electrodes with excellent lithium intercalation/deintercalation properties. However, significant volume changes and low intrinsic
conductivity of manganese dioxide during cycling process lead to rapid capacity decay. To address these challenges, it is
possible to construct nanostructured MnQO,, incorporate other elements for structural stabilization, and form composites with
highly conductive carbon materials. In order to improve the electrochemical properties of manganese dioxide, potassium
permanganate (KMnO,) and ferrous sulfate octadetahydrate (FeSO,-18H,0) were used as raw materials to grow Fe-doped
manganese dioxide (MnO,) nanosheets on carbon cloth (CC). A mixture of conductive carbon black (Super P) and sodium
alginate (SA) was applied to the electrode surface in order to improve the conductivity and stability of the nanosheet cathode.
The morphology and structure of the samples were characterized by X-ray diffraction (XRD), field emission scanning electron
microscopy (SEM) and Raman spectroscopy. Electrochemical properties of the samples were studied by cyclic voltammetry
(CV) and constant current charge-discharge methods. The results show that Fe doping effectively reduced particle size and
charge transfer resistance (R,), consequently improving electrochemical performance. After further coating the electrode with
Super P and SA, the lithium-ion diffusion coefficient of the electrode was increased, and the long-cycle performance and rate
performance were further improved. The discharge specific capacity of the material was 151.8 mA+h-g~' after 100 cycles at a
current density of 0.5 C, which was 83.4 mA-h-g ' higher than that of pure MnO, prepared under the same conditions At the

—1

current density of C, the specific capacity of the nanosheet electrode i1s 133.4 mA-h-g~ " after 120 cycles.
Keywords:e-MnO,; hydrothermal method; Fe doping; lithium-manganese secondary battery; lithium battery ; nanosheets; cathode

materials



