1SS 0169-4332

Accepted Manuscript

Applied
Full Length Article Surface Science

A JOURNAL DEVOTED TO APPLIED PHYSICS
AND CHEMISTRY OF SURFACES AND INTERFACES
H. RUDOLPH EDITOR-IN-CHIEF

Molten salt synthesis of nitrogen and oxygen enriched hierarchically porous

carbons derived from biomass via rapid microwave carbonization for high volt-
age supercapacitors

Yinfeng Cheng, Baoqgiang Li, Chunfa Huang, Yaming Wang, Junchen Chen,
Daqing Wei, Yujie Feng, Dechang Jia, Yu Zhou

PII: S0169-4332(18)30008-4

DOI: https://doi.org/10.1016/j.apsusc.2018.01.006
Reference: APSUSC 38145

To appear in: Applied Surface Science

Received Date: 19 September 2017

Revised Date: 11 December 2017

Accepted Date: 2 January 2018

Please cite this article as: Y. Cheng, B. Li, C. Huang, Y. Wang, J. Chen, D. Wei, Y. Feng, D. Jia, Y. Zhou, Molten
salt synthesis of nitrogen and oxygen enriched hierarchically porous carbons derived from biomass via rapid

microwave carbonization for high voltage supercapacitors, Applied Surface Science (2018), doi: https://doi.org/
10.1016/j.apsusc.2018.01.006

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.apsusc.2018.01.006
https://doi.org/10.1016/j.apsusc.2018.01.006
https://doi.org/10.1016/j.apsusc.2018.01.006

Molten salt synthesis of nitrogen and oxygen enriched
hierarchically porous carbons derived from biomass via rapid

microwave carbonization for high voltage supercapacitors

Yinfeng Cheng, Baogiang Li*, Chunfa Huang, Yaming Wang, Junchen Chen, Daging
Wei, Yujie Feng, Dechang Jia, Yu Zhou

Institute for Advanced Ceramics, State Key Laboratory of Urban Water Resource and
Environment, Harbin Institute of Technology, Harbin150001, PR China
*Corresponding author: Baogiang Li (libg@hit.edu.cn)

Abstract: Nitrogen and oxygen enriched hierarchically porous carbons (NOHPCs)
derived from biomass have been successfully prepared by rapid microwave
carbonization coupled with-molten salt synthesis method in only 4 min. ZnCl, plays
important roles as microwave absorber, chemical activation agent and porogen in this
process. NOHPC-1:10 sample possesses the maximum specific surface area of 1899
m? g™ with a pore volume of 1.16 cm® g™ and mesopore ratio of 70%, as well as
nitrogen content of 5.30 wt% and oxygen content of 14.12 wt%. When evaluated as
an electrode in a three-electrode system with 6 M KOH electrolyte, the material
exhibits a high specific capacitance of 276 F g™ at 0.2 A g™, with a good rate
capability of 90.9% retention at 10 A g’. More importantly, the symmetric
supercapacitor based on NOHPC-1:10 in 1 M Na,SO, electrolyte exhibits a high
energy density of 13.9 Wh kg™ at a power density of 120 W kg™ in a wide voltage
window of 0-1.6 V, an excellent cycling stability with 95% of capacitance retention
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