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Three-Dimensional Porous Carbon Prepared by Molten Salt Zinc-Thermal
Method as Anode for High Performance Potassium Ion Batteries

MA Kai LIN Ning*
(School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: Three-dimensional (3D) porous carbon materials are successfully prepared by molten salt zinc-thermal
method using sucrose as precursor and used as anode materials for potassium ion batteries. The prepared 3D
porous carbon has a large number of interconnected channels, which can effectively alleviate the volume effect of
the electrode during the charge-discharge cycling process, improve the infiltration of electrolyte to the electrode,
shorten the diffusion path of K*. Therefore, it shows excellent cycle stability and rate performance. 3D porous
carbon electrode delivers the specific capacity of 174.6 mAh-g™ after 2 500 cycles at current density of 0.5 A-g™
and 170 mAh-g™" at a high rate of 4.4 A-g™.
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(d) TGA curves of 3D porous carbon
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EDX mapping (e) of 3D porous carbon

(a) XRD patterns, (b) Raman spectrum, (c) nitrogen adsorption-desorption isotherms and pore size distribution,
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(a) SEM of product which prepared in the reaction without Zn, SEM (b), TEM (c), HRTEM, SAED (d) and
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Z ALIRAT A SR I B A1 AR 42 (C V) Il
TR RN Zn A3 AR A = 4 2 AL Bk Y

Fig.3
carbon materials; (c) Rate performance and (d) Nyquist EIS plots of 3D porous carbon and product which prepared

in the reaction without Zn; (e) Long-term cycling properties of 3D porous carbon
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(a) CV curves of 3D porous carbon electrode at different scan rates; (b) Plots of lgi vs lgv used to obtain

the b values of different cathodic/anodic peaks; (¢) Capacitive charge storage contributions at a scan rate

of 5.0 mV+s™; (d) Contribution ratio of capacitive charge at different scan rates (0.2 to 5.0 mV-s™)
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