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Electrochemical Behaviors of Carbon Aerogel Electrodes for Electric
Double Layer Capacitors

Jae-Yeon Yang*, Min-Kang Seo*’, Byoung-Suhk Kim**"

ABSTRACT: In this study, carbon aerogels (CA) were prepared by sol-gel polycondensation of resorcinol and furfural
in isopropanol using hexamethylenetetramine as a catalyst, and then directly drying the organic gels under
isopropanol freeze-drying conditions, followed by carbonization under a nitrogen atmosphere. The preparation
conditions of the CA were explored by changing the mole ratio of resorcinol to furfural. The effect of the preparation
conditions on the pore structure of the CA was studied by nitrogen adsorption isotherms. The characteristics of the
CA were studied by scanning and transition electron microscopy, and infrared spectrometry. The accessibility of pores
and performance of the CA as an electrode in electric double layer capacitors were also electrochemically investigated.
As a result, BET surface area and specific capacitance increased with the molar ratio of resorcinol to catalyst (R/C)
ratio; the maximum values of 765 m*/g and 132 F/g were achieved at the R/C ratio of 200, respectively. Consequently,
it was confirmed that increasing the R/C ratio increased the average pore size of the CA electrode, which improved

the rate capability of the system.
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Table 1. Density of organic gels and related CAs

RII Density of organic Density of
Sample | R/F R/C gels (g/cm”) CAs
(g/ml) 3
Calcu. | Exper. | (g/cm’)
CAs-1 | 0.5 0.08 50 0.185 0.187 0.182
CAs-2 | 0.5 0.08 100 0.185 0.219 0.213
CAs-3 | 0.5 0.08 150 0.185 0.280 0.233
CAs-4 | 0.5 0.08 200 0.185 0.300 0.245
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Fig. 1. TEM images of the CAs-4 sample

Fig. 2. SEM images of the CAs-4 sample
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Fig. 3. Adsorption-desorption isotherms of the samples pre-
pared with various R/C ratios
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Table 2. Textural properties of CAs

BET J Micropore | Micropore | Mseopore | Average pore
Samplejsurface are area volume | volume | diameter
(m%g) (m%g) | (cm®g) | (cm’g) | (cm’/g)
CAs-1 660 525 0.24 0.25 7.1
CAs-2 720 468 0.23 0.67 72
CAs-3 760 420 0.21 1.02 74
CAs-4 765 432 0.22 1.18 7.4
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Fig. 4. FT-IR of the samples prepared with various R/C ratios
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Fig. 5. Cyclic voltammograms for the EDLCs using the CAs as
electrodes; scan rate: 100 mV s™, electrolyte: 1 M H,SO,
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