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HUANG Zhiliang', ZHOU Changlin>*", WU Xingsheng?, LI Jianguo',
LUO Changjiang®, WANG Lei’, CAI Zhong'

(1. Hubei Yihua Group Co., Ltd., Yichang 443200, Hubei, China; 2. College of Materials and Chemical Engineering,
China Three Gorges University, Yichang 443200, Hubei, China; 3. Hubei Three Gorges Laboratory, Yichang 443200,
Hubei, China )

Abstract: A self-supporting electrode (SSE) was prepared using cotton fiber, nanocrystalline cellulose,
sodium carboxymethyl cellulose and copolyacrylate emulsion as binder, carbon black (CB) and carbon fiber
as conductive agent, activated carbon (AC) as active substance and water as dispersant, and enhanced with
self-made CB conductive slurry to obtain a self-supporting conductive enhanced electrode (CSSE), which
was further combined with MnO,@AC active material prepared through one-step aqueous carbon reduction
method to construct CSSE-MnO, electrode. Finally, an asymmetric supercapacitor ASC (CSSE-MnO,//AC)
was assembled with CSSE-MnO, and AC electrodes. SSE and CSSE were characterized by SEM, nitrogen
adsorption-desorption (BET), water contact angle, and electrochemical experiments. The electrochemical
performance of ASC was evaluated through cyclic voltammetry, galvanostatic charge-discharge, and
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electrochemical impedance spectroscopy. The results indicated that SSE exhibited rich pore structures that

could be quickly wetted by the electrolyte, while CSSE possessed abundant ion microchannels and

conductive paths, leading to improved conductivity. The addition of redox-active electrolyte (ammonium

ferric citrate) into neutral Na,SO, electrolyte led to fast and reversible redox reactions on the electrode

surface, and further improved the electrochemical performance of ASC in the 1.8~2.4 V voltage window.

ASC exhibited a wide operating voltage window (1.8~2.4 V), achieving an area-specific capacitance of

1500 mF/cm” at a current density ranging from 3 to 11 mA/cm® and 1208 mF/cm” at a current density of 84

mA/cm®. Moreover, ASC displayed a high energy density of 37.6 W-h/kg at a mass power density of 300

W/kg and retained about 80% of specific capacitance retention after 10000 cycles at 2 A/g.

Key words: asymmetric supercapacitor; electrode sheet; green manufacturing; engineering design; plant

fiber; conductive strengthening; electro-organic chemistry
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Fig. 2 Photos of NE-AC (a) and SSE-AC (b) electrodes and the corresponding photos after being immersed in 1 mol/L
Na,SO, electrolyte; Polarized light microscope photograph of plant fibers (c)
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