Regular Paper

J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 31, No. 2, pp. 102-106 February 2018
DOI: https://doi.org/10.4313/JKEM.2018.31.2.102
ISSN 1226-7945(Print), 2288-3258(Online)

WashingZ2 S35t

#xg, 7

=2l Hato wE JeiE A
SME TH Y sEHI{MAIES] 5

102

oo

Electrical Properties of Supercapacitor Based on Dispersion Controlled Graphene
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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 eclectrodes 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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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.
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Table 3. The pH of GO slurries varying with the number of
washing process.
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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 (c) GO film, and (d)
PrGO film.

>~
ek

(o)

19 qlo b
2
o ¥ o

Ol
-

© i o 4>
o

o
. A
4 GO =
3

N o e mo

olo

n
w3
«© l"lO
[
S~
o)
el
L
=2
X
f
Q
O
i)
aj
=)

ol

ol Jm e rlr e
Mo ox P oY |o opt rZ alo rlr

%S
o 900 V& st B
of ¥AZ 5 mset 10 msE AhEot

a8 =

%)
S 1)
2 o
ol 19
" 2
)
lo e
2 aju
1 b
5 r
X M2 opR 2o
T rlo o o o
N [¢)
R
= N

oy —
N

)
o
)

o

J% 5= 900 V, 5 mset 10 ms & R71oA &
AlZ1 PrGO® AAtsh HZATAIE Q] Q) scan rate
of @& CV Igj=o|c}t, HA = 5 msQl AL, scan
rate 0.1 V/s¥ o 8]AXLFL 147 F/g, 0.3 V/s
o of 122 F/g, 0.5 V/s¥ ©f 105 F/go]1l, =
10 msQl 742, scan rate 0.1 V/s¥ of v|Z™ L
2 146 F/g, 0.3 V/s¥ ©f 115 F/g, 0.5 V/s¥ o
93 F/g2 2= A2 & & A

I 68 900 V, 5 ms(ZAA) 10 ms(ohy) &

m A
==

2

@ 0.08 — PrGO(900V,5ms)_0.1V/s
—PrGO(900V,5ms)_0.3V/s

0.04| ——PrGo(900V,5ms)_0.5Vis |

0.00 - (77

-0.02 -

Current (A)

-0.04

-0.06

00 05 10 15 20 25 30 35
Potential (V)

(b) 0.06| ——PrGO(900V,10ms)_0.1V/s
——PrGO(900V,10ms)_0.3Vs
0.04| —PrGo(900v,10ms)_0.5V/s |

0.02+

0.00 -

0.02

Current (A)

-0.04

-0.06

00 05 1.0 15 20 25 3.0 35
Potential (V)

200
() —a—PrGO(900V,5ms)
—e—PrGO(900V,10ms)

150 |

100} \:

0.1 0.2 0.3 0.4 0.5
Scan rate (V/s)

o
o
T

Specific capacitance (F/g)

o

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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