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Preparation and electrochemical properties of coal-based activated carbons
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Abstract; Anthracite from Taixi Coal Mine was activated by KOH to prepare high-performance activated carbons as
electrodes for electric double-layer capacitors ( EDLCs). The effect of preparation parameters on the properties of
activated carbons was investigated and their EDLC properties were measured in 3 mol/L. KOH aqueous solution.
The surface area of the AC sample prepared with KOH/ coal ratio of 4: 1 at 800 °Cfor 1 h reaches 3 059 m’/g, and
its pore volume is 1. 66 ¢cm’/g, in which the mesoporosity is 63% . The as-prepared activated carbons exhibit large
capacitances (322 F/g) and low leakage current (0. 06 mA).
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Table 1 Ultimate and approximate analysis of coal sample %
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K PGIE 1.55 2.32 6.78 89.35 94. 68 3.65 0.82 0.78 0.15
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Fig. 1  Adsorption-desorption isotherms and pore distribution of AC
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Table 2 Porosity parameters of the activated carbons
e 2 -1 3 -1 3 -1 3 -1 Vmes
A % kb Sger/ (m” -~ g™) V/ (em’ - g7 ) Vy/ (em” =g ) V,../ (em’ - g™) 7 /%
AC1 1 1048.51 0.56 0.52 0.04 7.14
AC2 2 1 859.75 1.01 0. 87 0.14 13. 86
AC3 3 2 635.67 1.47 0.90 0.57 38.78
AC4 4 3 059.33 1. 66 0. 60 1. 06 63. 86
ACS 5 3 581. 15 2.00 0.18 1.82 91.00
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Fig.3 Electrochemical performance of EDLC
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Fig. 4 Charge-discharge efficiency and leakage currents of EDLC
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