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Modifying surface of activated carbon for the electrode of EDLC with an organic electrolyte was investigated to improve
the electrochemical performance of EDLC by the microwave radiation. Three kinds of activated carbons, prepared activated
carbon from petroleum cokes and pitch cokes and commercial activated carbon BP-25, were used for this study. For all
investigated activated carbons, hydrophilic functional groups-containing oxygen disappeared from the surface of activated
carbon as microwave radiation. And as microwave radiation time was increased, the specific surface area and total pore
volume of activated carbons were reduced and average pore diameter were increased. From theses effects, interfacial resist-
ance of EDLC with the modified activated carbon electrode was drastically decreased, and discharge capacitance was in-
creased although the specific surface area of activated carbon was reduced by this microwave radiation.
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Figure 1. Flow diagram for the preparation of electrode.
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Figure 2. FT-IR spectra of the activated carbon and modified activated
carbons according to microwave radiation time.
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3.2. Electrochemical Impedance Spectroscopy
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Figure 3. Effects of microwave radiation time on pore characteristics
of activated carbons.
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Figure 4. The Nyquist plot of electrodes prepared from activated

carbon and modified activated carbon with microwave in EDLC cell
using 1 M LiCIO/PC+DME (1:1) as electrolyte.
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Figure S. The Nyquist plot of electrodes prepared from activated

carbon and modified activated carbon with microwave in EDLC cell
using 1 M LiPF¢/ECHEMC+DMC (1:1:1) as electrolyte.
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Table 1. Discharge Capacitance and Energy Density according to Modification of Pore Structure of Various Activated Carbon by Microwave Radiation

Sample Microw. Radiation  Specific Surface Average pore

Pore Volume Discharge Capacitance [F/g] Energy density [Wh/kg]

Time [min] Area [m”g]  diameter [A] [em’/g] Electrolyte A Electrolyte B Electrolyte A Electrolyte B

0 3289 18.9 1.94 96.4 102.4 524 55.6

1.5 2988 19.9 1.83 113.2 111.4 62.7 61.7
PE-AC

5 2744 21.4 1.72 125.6 128 69.5 70.8

15 2645 21.9 1.69 131.8 136.2 73.1 75.5

0 2096 20.7 0.95 77 79.8 42.5 44.1

1.5 1793 22.3 0.89 85.2 91.6 47.2 50.8

PI-AC

5 1701 224 0.84 94.6 95.9 52.5 53.1

15 1547 22.7 0.79 96 98.7 53.2 54.7

0 2552 19.8 1.27 78.8 74.8 422 40.4

1.5 2239 21.8 1.2 99.1 90.2 52 493
BP-25AC

5 2096 21.9 1.18 115.8 112.2 62.7 62.1

15 1552 23.5 1.01 105.3 100.9 58.4 55.9

* Elctrolyte A = 1 M LiCIO4/PC+DME (1 :1), Electroyte B = 1 M LiPF¢/EC+EMC+DMC (1:1:1)
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