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Fig. I KOH activated preparations of 3D porous carbon materials
A. Schematic showing the microwave exfoliation/reduction of GO and the following chemical activation of MEGO with
KOH.; B-D. SEM images and ADF-STEM image of a 3D a-MEGO piece demonstrating the porous morphologies at
low-magnification (B) and high-resolution (C, D). E. High-resolution phase contrast electron micrograph of the thin edge

of an a-MEGO chunk; F. Cumulative pore volume and (the inset) pore-size distribution curves; G. Cyclic voltammetric

curves at different scan rates!'!
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Fig. 2 Schematic describing the transition of quasi-2D MEGO to 3D porous structure during KOH activation*!
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Fig. 4 A. Schematic showing the preparation of aPG-10 by KOH activation; B. Typical SEM image and Ragone plot (the inset) of
aPG-10%2. C-D. Cyclic voltammetric curves and galvanostatic charge/discharge curves in 1.0 mol - L' H,SO, (C) and1.0

mol-L' BMIM PFJ/AN (D), respectively.
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Fig. 5 A. Schematic illustration for KOH activation of C4 molecules. Route A indicates the normal activation performed in an
Ar flow, while Route B the N-doping with NH; flow in the activation; B. Typical SEM image; C. TEM image of aC, with
an electron diffraction pattern in the inset, and TEM image of aCg at a higher magnification with the inset showing the
distribution of the interlayer spacings (D); E. Galvanostatic charge/discharge curves of aCy, in a BMIM BF,/AN electrolyte;

F. Rate performances of lithium-ion battery of N7.8%-aC, electrodes!*?
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Fig. 6 A. TEM image of CQDs with the inset showing size distribution; B. SEM image of CQDs with the inset presenting SEM
image of CQDs upon annealing at 800 °C (CQDs-800); C. TEM image of CQDs-800 with an electron diffraction pattern in

the inset®
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Porous Carbon Materials Produced by KOH Activation for
Supercapacitor Electrodes

YE Jiang-lin, ZHU Yan-wu’"
(CAS Key Laboratory of Materials for Energy Conversion & Department of Materials Science and Engineering,
& tChEM, University of Science and Technology of China, Hefer 230026, P. R. China)

Abstract: Porous carbon materials with high specific surface area and excellent conductivity have wide applications in superca-
pacitor electrodes. Much effort has been made to synthesize and tailor the microstructures of porous carbon materials via various ac-
tivation procedures (physical and chemical activations). In particular, the chemical activation using potassium hydroxide (KOH) as
an activating reagent is promising because of the well-defined micropore size distribution and ultrahigh specific surface area up to
3000 m?- g’ of the resulting porous carbons. Based mainly on the previous works taken by the authors and collaborators in the field,
we have summarized the activation mechanism of KOH, the conversion of the carbon resources to porous carbons and the perfor-
mance of the resulting porous carbons in supercapacitor electrodes. We hope that this review will be helpful to promote the devel-

opment of high-performance porous carbon materials as supercapacitor electrodes.

Key words: KOH activation; carbon materials; porous; supercapacitor



