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The Electrochemical Properties of Supercapacitor for Smart Grid
Energy Storage System with Variation of MWCNT/Super P Content
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Abstract: This paper in concerned with the electrochemical properties for supercapacitor of composition
with variation of super P/MWCNTs(multi-walled carbon nanotubes) contents. Electrochemical properties
of the super P/MWCNTSs were measured by cyclic voltammetry at the scan rates of 05 mV/s is
TEABF s(tetra-ethyl-ammonium-tetra-fluoro-borate) as electrolytes. As a result, the composition for 6
wt% content of MWCNTSs led to an increase of capacitance, but DC resistance were decreased. It was
found that the content and dispersion appearance of MWCNTs was attributed to the increase in

capacitance and lower DC resistance.

Keywords: MWCNT, Super P, Supercapacitor, DC resistance, Capacitance.

1. M 8

779 ARAEH e FEZ AHAHRE
318l AAIEE Halld vFe alg = o]
A5 x| S22 Ho] duAE A4t
%% 7197 E (electrochemical double layer capacitors,
EDLC)®} A= WA whg 2hs}-gkelel] 93] o~
2 A3t oA AFAIE (pseudo-capacitors) &
A, o]FolA H7olTF AHWAEHE vg =2
H EEE ZE AAE YA A WA T A

| AFHI JdE Eokolrt [1]. HA7lolF
e g el vas] w9 vk oz W

P4 2 Bl W e

A

7

o

O 1o =

]
]

iy

7]

e B ool 2 8 T

a. Corresponding author; yoonjungrag@yahoo.co.kr

AUAE BEE 5 o] A7) AR, A4

p

A A E] =

.

A EAE s ol =

e
o
_u

I
(ot

bowE e ek 2o

>~
>
o,
=
Y
2l
~N

e
=
olo
2,
)
o,
of
ol
N

o

g
N
|13
I,
oo
o
mE
ox
ol
ol
R

O
-

ol
2
Fols

N g.qo 5
o
)
off
1o
A -
o,
tlo
X
i)

o Hx

r)

o Hf

rlo

% oy
o

o i
o rlo
r_|_4
N
B
oift
)
e
o
=)
o3
)
i
I
2
2

N
Lo
N
)
rio
Ho
Ach
o
el
=
=

o N

ﬁd_
(L)
~
2
X
]
o 1o
BN+

2
RO

.

o B Hof 2 %0 g2 fob
>,
oo
i}
Ny

[o rugé_t'_ﬁ
off
2
[ N
o
ﬁl
=

f
N
o



844 J. KIEEME, Vol. 23, No. 11, pp. 843-847, November 2010: D.-H. Lee et al.

% AWUAH AT FEHEZE FHES AL}
a1 gom =AM 2= Super P, Ketjen Black, CNT
Sol AHEE oy, 27t =HAZA MWCNT

o super-PE E@sid vl oe A7 Ans
NS Agelth, mebd B djedE ArleEE
A E A= AEHE wA4 Super Po
MWCNTe] gefo] mpe Az wapz 2 7ol
22 AN 4714 54 AR nA )

2, 4

o
0

23]
=

A71ele3 AHAIEE A= 74 A T g&54
& 2A% MSP-20 (W E¥ 2 2000 m”/g, Kansai Coke
& Chemicals Co.)& AH&3ld o™ =AdA=2 Z+2F Super
P (Timcal), BA¥ MWCNT (Hanwha nanotech.)Z,
vlQltlE  polytetrafluoroethylene  (PTFE),
butadiene rubber (SBR), carboxymethylcellulose
(CMC)E AF&3le] FA9l A Planetary ball-mill &
2000rpm o2 2A1%F Fob E3E EYEE Az
vRelele] 2 YAskAl 143t Super P
¢ MWCNT® FA HlE Table 17 o] xd3std
ZT 6572 Alxd £28E mesh filterol A HEH
3t ¥, comma coaterE AFE3}o] Al-foilol °F 100~
120Ce =+% wWHolA 100~110m FAHAZ ZEIA
g Zzte] wigHl 2 I’ E AS roll pressE ol &
o] b & AFS 45 x 60 mmE AT, &
FulF GAE ol pouchFEle] &9 cell2 %7,
A er Ee e 40 mFAe] FAEE AFEEA

styrene

&) L
GE4

]
o Hejle 1Mol  TEABF, (tetra—ethyl-
ammonium-tetra—fluoroborate) 7} &%} & ACN
(Acetonitrile, SK Chem.)S Z+7te] cell otoll 2 g¥
gtk AAE MWCNTE Alxs7] 98] HNOsol

MWCNTE il 70~80Tol Al 24Xk %
27 & & DI water$} filter papers AF-&3
gt M EE Az A5 uATERE
71 9%l FE-SEM (field
electron microscope)< ©]-&3}9 HAFo|A Super P
9t MWCNT7} wjgnjd =z gtslojgls dejol n
Al 25 #Zs9om, CV meter (Iviumstat AHS
&3 A71H EAS B A7 54 H3Uke
H,

e
o g9

1<)

==

242t

emission  scanning

Z-3kd FAAAE 0~27 V "l A 100 mAY A
75 E95F% 3, Cyclic Voltammetry ZAoA=

05 mV/s9 scan rate® =434t}

FE-SEM
P/MWCNT content.

Fig. 1. images with variation of Super

3. 43 ¢

a9 12 FHANANE AzS A8 Az S
=2 FE-SEM o]u| A o]t} d=olA] E-AZ AE
%= Super P B2l MWCNT7} SH99S o &%
WHets AEst7] 98 Super PO S ol
MWCNTY] #7t4S 5871 A58 Az

EDLCe®] &= 7|ost= s F9o =)
Super P7} 8% A 324 BxHo Qe
AT (a)x= MWCNTZF 0 wt%
g olu#] AellA MWCNTE
A el Atole] Super PYF 349 X
e = Ak (b)Y 1 wt% F-f= o
A= A MWCNTE A9 @dst &+ gla, 4
wt% o] Hojok efojo] FFo R Hol= MWCNT
7F @A =9tk MWCNTS FA w7 F7184¢=

ozx Zelg 4 Qi (fol A 8 wt% It
FHol JS W MWCNTZF m]$- @o] EEHo] gl

[
o o
B L)
FU]I'
2 rﬂ =2t
X0 Q@ ot ¥O o O

=
3}
5}

AL & F
a7 2% 79 ARAEH AT EAAR AL EE



A7) AAA 538 8] =2 A, A23¢ A|11E pp. 843-847, 2010 11€:

1200

1000
900 -
800 |-
700 |-
500
500 -

400 -

Capacitance (F/g cm™)

300

200 -

100

[ L 1 1 1 L 1 L 1 1
0 1 2 3 4 8 1] T 8

CNT (wi%6)

Fig. 2. Specific capacitance with variation of Super
P/MWCNT content.

Table 1. Capacitance and DC resistance with variation of
Super PAMWCNT content.

Super P 16,5 wd% 15,5 wi% 14,5 wi% 12,5 wi% 10,5 wt% 8.5 wi%
MWCNT 0w 1 wi% 2 wh% 4wl 6wi% Bwi%
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. 234 876 749 541 1011 1066
(Ffgem)
DC-ESR 220 TQ 840 1n.na E8Q 530
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Fig. 3. DC resistance with variation of Super P’/MWCNT
content.
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Fig. 4. FE-SEM images with 4 wt%, 8 wt% content of
MWCNT.
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