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BiCl;-Regulated and ZIF8-Derived Hierarchical Porous Carbon as Anode for
High-Performance Soudium-Ion Batteries
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(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, Liaoning, China;
2. University of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: To improve the rate capability of hard carbon (HC), the corresponding hierarchical porous morphology was designed and
the metal organic framework (ZIF-8) was selected as a precursor, and the hierarchical pore structure was adjusted via the addition of
BiCl;. The results show that the synthesized hierarchical structure of HC electrodes can effectively improve the diffusion of Na ions.
The synthesized hierarchical porous hard carbon can achieve a high reversible capacity of 225 mA-h/g and 177 mA-h/g at different
currents of 2 A/g and 5 A/g, respectively, based on the optimized micro- and macro-pores. Furthermore, a relationship between the
hierarchical porous structure (with micro- and macro-pores) and the sodium storage process was discussed. It is indicated that the
micro-pores prefer to facilitate the sodium-ion diffusion in a plateau region, while the meso-pores prefer to provide more defect sites
to enhance the adsorption of sodium ions, consequently improving the sodium storage capacity.
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Table 1 Pore structure of PHC

Sample No. S/(m?*-g™) Viic/(em® g ") Vines/(em’*-g™")
PHC-0 211.8 0.070 5 0.0252
PHC4:1 224.6 0.078 8 0.031 6
PHC4:2 559.4 0.221 8 0.080 1
PHC4:3 606.8 0.174 1 0.3593

S is specific surface area; Vi is volume of micropores; Vies is volume of

mesopores.
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