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Capacitance characteristic of porous carbon electrodes with
micropores studied by cyclic voltammetry

ZHANG Lin, LIU Hong-bo
(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: Three porous carbons with different micropore distribution, prepared from phenolic resins activation by
various mass fraction of KOH, were applied in electric double layer capacitor (EDLC). The BET specific surface ar-
eas and pore structure parameters of three porous carbons obtained were determined by the nitrogen gas adsorption
isotherm. And the capacitance charicteristics of EDLC used three porous carbons were studied by cyclic voltammetry
(CV). The results show that the cyclic voltammogram of the EDLC used porous carbons with micropore appears ca-
pacitance peak near high voltage ( 1.0 V) after arriving capacitance flat at small scan rate, which is different from
the cyclic voltammograms of porous electrode with macropore and mesopore. Moreover the specific capacitance of
porous carbons with micropore mainly increases while the capacitance peak near high voltage decreases when the
soakage time of porous carbon electrode in KOH electrolyte is prolonged. The influences of soakage time on cyclic
voltammogram of EDLC with three porous carbons obtained are different due to the different micropore distribution.
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Fig. 1 Structural representation of EDLC

1 —Stopple; 2 —PTFE case; 3 —Porous carbon electrodes;
4 —Separator; 5 —Collector electode stopple;

6 —Collector electrode
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Fig.2 Nitrogen gas adsorption isotherm of

three porous carbons
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Fig. 3 Pore distribution of
three porous carbons ( BJH method)
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Fig.4 Micropore distribution of
three porous carbons (HK method)
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Table 1 BET specific surface areas and pore structure parameters of three porous carbons
BET specific Ml(:ro.pf)re Total pore Micropore Mesopore Relation of Relation of Average
Porous . specific ; 2
surface area/ . volume/ volume/ volume/ micropore/ mesopore/ diameter/
carbon 2 1 surface area/ 3 1 1 3 -1
(m=°*g™ ") 2. -1 (em”>*g™") (em’* g ') (em”°*g™7) % % nm
(m” g )
AC3 1276 1222 0.528 0.483 0. 045 91 9 1.7
AC4 1824 1677 0. 856 0. 726 0. 130 85 15 1.9
ACS 2079 1901 0.994 0. 853 0. 141 86 14 1.9
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Fig. 5 Cyclic voltammograms of EDLC used micropore carbon as electrodes
(a) —Sokage time 2 h, scanning rate 2 mV/s; (b) —Sokage time 8 h, scanning rate 2 mV/s;

(¢) —Sokage time 2 h, scanning rate 20 mV/s; (d) —Sokage time 8 h, scanning rate 20 mV/s
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Table 2 Electric double-layer capacitance and

S = 100 (m’/g) (2)

available suface areas of three porous carbons

Porous Sser/ S/ S/ S Ca/

carbon  (m?+g™!) (m’* g7 (Feg™ )
AC3 1276 930 0.73 186
AC4 1824 1170 0. 64 234
AC5 2079 1020 0.49 204
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