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Electrochemical Properties of EDLC Electrodes with Diverse Graphene Flake Sizes
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Abstract: Electric double layer capacitors (EDLCs) are promising candidates for energy storage devices in electronic

applications. An EDLC yields high power density but has low specific capacitance. Carbon material is used in EDLCs

owing to its large specific surface area, large pore volume, and good mechanical stability. Consequently, the use of

carbon materials for EDLC electrodes has attracted considerable research interest. In this paper, in order to evaluate the

electrochemical performance, graphene is used as an EDLC electrode with flake sizes of 3, 12, and 60 nm. The surface

characteristic and electrochemical properties of graphene were investigated using SEM, BET, and cyclic voltammetry.
The specific capacitance of the graphene based EDLC was measured in a 1 M TEABF4/ACN electrolyte at the scan rates

of 2, 10, and 50 mV/s. The 3 nm graphene electrode had the highest specific capacitance (68.9 F/g) compared to other

samples. This result was attributed to graphene’s large surface area and meso-pore volume. Therefore, large surface area

and meso-pore volume effectively enhances the specific capacitance of EDLCs.
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Fig. 1. SEM image; (x10,000) (a) G-3nm, (b) G-12nm, (c) G-60nm,
and (x100,000) (d) G-3nm.
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Table 1. Textural properties of prepared samples.

SBET Vtotal Vmicro Vmeso
Sample ) 3 3 3
(m7/g) (cm/g) (cm’/g) (cm’/g)
G-3nm 498.7 3.7301 0.029 3.701
G-12nm 103.0 0.1299 0.036 0.939
G-60nm 22.4 0.1265 0.001 0.126

5000 |—8— G-3nm
—— G12nm
—4— G-60n

Quantity adsorbed (cm*/g)
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Fig. 2. Nitrogen-adsorption isotherm at 77 K for graphene flakes

with divers sizes.
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Fig. 3. Metylen blue adsorption for electrodes with diverse sizes

of graphene flakes.
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Fig. 4. Cyclic voltammograms of (a) G-3nm, (b) G-12nm, and
(c) G-60nm at 2, 10, 50 mV/s scan rates.

Table 2. The specific capacitance for graphene based electrodes
at different scan rates.

Specific capacitance (F/g)

Sample

2 mV/s 10 mV/s 50 mV/s
G-3nm 68.9 48.6 374
G-12nm 8.9 6.9 4.5
G-60nm 2.8 2.5 22
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