Hard carbon anode material for potassium-ion batteries
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Hard carbons are considered as the most promising anode materials for potassium-ion batteries due to their low cost and good electrochemical performance [2]. However, in order to extend further application of hard carbon, there is need in clear understandings of its structure and potassium storage mechanism, as well as the comprehension of the structure-electrochemical performance correlation [4]. There are several structure descriptions and mechanisms have been proposed [1,3], but uncertainties of both, hard carbon structure and, thus, a general mechanism that explains processes occurring upon (de)potassiation, are still remaining [5]. This work presents in-depth investigation of hard carbon morphology, structure, electrochemical performance, influence of annealing temperature on them, also interpretation and analysis of potassium storage mechanism.  From the obtained results hard carbons are nonhomogeneous spherical particles with porous internal microstructures composed of turbostratic carbon layers. Electrochemical performance results in high specific capacity (300 mAh g-1 at 30 mAg-1) and worthy cycling stability 100 cycles.  Increasing of annealing temperature impact on the structure of hard carbon, and corresponding electrochemical performances provides correlation between the hard carbon characteristics and potassium storage behavior.  Therefore, hard carbon has great potential in developing stable-structure and high-performance anode materials, and this study results could be used in their further optimization. 
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