Investigation of Preparation and Electrochemical

Performance of Phenolic Resin Based Activated Carbon Cloth
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Abstract: Phenolic resin based Activated Carbon Cloths (ACCs) were prepared by carbon dioxide acti-
vation treatment, and were used as electrodes of supercapacitors. The pore structure and the electro-
chemical properties of the resultant ACCs were investigated by means of nitrogen adsorption, AC im-
pedance and constant current discharge techniques. The relationship of pore structure and the electro-
chemical performance in 1M (CH,CH,),;CH,;NBF,/PC were discussed in details. Results showed that
the specific capacitance of the samples increase with the BET surface area,and the specific capacitance
of ACC4 reached 135 F » g~ ! at current density of 50mA « g~'. Besides, the contribution to the specif-
ic capacitance from micropores decreases while that of from mesopores increases with the increase of
the current density. The conductivity of the sample decreased and the ESR increased with the en-
hancement of activation degree.
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Table 1 Pore structure and electrical conductivity parameter of samples
Sample Activation Activation Seer/ Sext/ Ly /nm Conductivity/
temperature/ C time/min (m? « g ) (m? « g 1) (Secem™ )
ACC1 900 120 1120 84 1. 86 3.89
ACC2 900 180 1324 122 1. 88 2.82
ACC3 900 240 1532 195 1.96 1.98
ACC4 950 120 1771 329 2.03 2.65
ACC5 950 150 2107 578 2. 20 0.76

Note: Sggr is specific surface area; Spicro is microporous specific surface area; Vo is microporous pore volume; Scxi = Sper — Smic 3 Lo is average

pore width. Lo =4 XV o./Sper
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Fig. 2 Nyquist plot of samples(100kHz-0. 01Hz)
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Table 2  Electrochemical performance of samples )
6. 34 15. 8pF » cm
Sample ESR/Q Cso/(Feog™ ) Cs0/(Feg™1) .,
ACC1 2.83 92 65 8. 77pF + cm
ACC2 5.35 105 76 5 45uF « cm *, R
ACC3 7.61 120 116
ACC4 3.41 135 121
ACC5H 6.58 131 124 °
[12]
Note: Cs00/Cso: Csoo and Cso is the specific capacitance with the ’ °
current density of 500 mA « g~ ! and 50 mA « g !, respectively. 4
2 (Nyquist ), E=1/2CU*;P=E/t y C,U,t
100kHz~0. 01Hz, . N o 4 )
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