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Abstract — In this study, activated carbons (ACs) were modified as electrode materials for an electric double layer
capacitor (EDLC) by controlling oxygen- and nitrogen-containing functional groups. The morphological and chem-
ical properties of ACs were analyzed through scanning electron microscopy (SEM), fourier transform infrared (FTIR)
spectrometer, automatic elemental analyzer (EA) and Boehm titration. Also, charge/discharge tests were performed to
investigate the EDLC performance. Oxygen- and nitrogen-containing functional groups were introduced on the sur-
face of ACs through acid and urea treatments, respectively. ACs with nitrogen-containing functional groups showed
2 mA increase of gravimetric discharge capacity and quick achievement of maximum charge/discharge performance.
However, ACs with oxygen-containing functional groups showed low discharge capacity and its gradual decrease
during further cyclic test, since the functional groups interrupted adsorption/ desorption of charges in the electrolyte
on the surface of ACs.

Key words: Activated Carbon, Surface Modification, Oxygen-containing Functional Groups, Nitrogen-containing Functional
Groups, Electrical Double-layer Capacitor
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Fig. 1. SEM images of (A)AC-1, (B)AC-2, (C)AC-3 and (D)AC-4.
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Fig. 2. FTIR spectra of samples.
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Table 1. Elemental analysis of samples
atomic % weight %
C (0] N H (0] N H 0o/C N/C
AC-1 95.71 1.23 0.00 0.03 98.31 1.68 0.00 0.00 1.71 0.00
AC-2 66.32 10.25 0.24 0.99 82.55 16.99 035 0.10 20.58 0.43
AC-3 98.59 0.83 0.68 0.03 98.11 1.10 0.79 0.00 1.13 0.80
AC-4 96.64 1.50 0.98 0.05 96.84 2.00 1.15 0.00 2.07 1.19
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Table 2. Contents of acidic oxygen-containing functional groups on
samples' surface

P

Acidic surface functional groups [meq/g]|

Sampl
ample Carboxyl Phenol Lactone Acidity
AC-1 0.024 0.116 0.662 0.802
AC-2 0.436 0.177 0.963 1.576
AC-3 0.024 0.139 0.202 0.365
AC-4 0.070 0.032 0.319 0.422
12
V7 Carboxyl

10 I Phenol
[ Lactone

08 -
0.6 -

04 -

Acidic functional groups [meq/g]

AC-1 AC-2 AC-3 AC-4

Sample

Fig. 3. Distribution of acidic oxygen-containing functional groups on
samples' surface.
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