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Electrical Properties of Supercapacitor Based on Dispersion Controlled Graphene

Oxide According to the Change of Solution State by Washing Process
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Abstract: Recently, there has been an increasing interest in the use of graphene as electrode materials for supercapacitors.
In this regard, graphene oxide (GO) films were prepared using GO slurry obtained by dispersing GO powder in
deionized (DI) water. The degree of dispersion of GO powder in DI water depends on the concentration of GO slurry,
pH, impurity content, GO particle size, types of functional groups contained in GO, and manufacturing method of GO
powder. In this study, the dispersivity of the GO powder was improved by adjusting the pH using only DI water
(without additives), and a uniform GO film was obtained. The GO film was reduced by exposure to xenon intense pulsed
light for a few milliseconds, and the reduced GO film was used as electrodes of a supercapacitor. The supercapacitor
was characterized using cyclic voltammetry (CV), charge-discharge cycle, and electrochemical impedance spectroscopy
measurements, and the specific capacitance of the supercapacitor was found to be ~140 F/g from the CV data.
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Table 1. GO slurries with different washing repetition number.
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Fig. 1. XPS spectra of GOs before and after washing process.

Table 2. Atomic composition of GOs before and after washing
process derived from XPS data.

GO powder (no washing) w3GO film
Component at% Component at%
C 58.46 C 69.3
(0] 36.6 (0] 30.4
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Table 3. The pH of GO slurries varying with the number of

washing process.

Washing number pH
0 1.38
1 2.14
2 2.34
3 2.75

19/40ml GO+DI water dispersion
@ after 3days ! !

3l
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Fig. 2. Degree of dispersion varying with washing number
after 3 days.
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Fig. 3. Xe light conditions for effective GO film reduction
and sheet resistance of PrGO films.
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Fig. 4. SEM images of (a) GO film surface, (b) PrGO film
surface, and the cross section images of (¢) GO film, and (d)
PrGO film.
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Fig. 5. CV curves of supercapacitor based on PrGO electrodes
reduced at 900 V, (a) 5 ms, (b) 10 ms, and (c) specific capacitance
measured at different scan rates.
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Fig. 6. Galvanostatic charge/discharge characteristics of super

capacitor based on PrGO electrodes.
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Fig. 7. EIS spectra of supercapacitor based on PrGO electrodes.
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