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Capacitance Perfom ance of Carbon A tan W ires Electrode
for Supercapacitors

ChenQ &oling, Xue Kuanhong’

(1 College of Chamistry and Chan ical Eng neering N anjing University of T echnology, Nanjing 210009, China)
(2 School of Chemistty and Environm ental Science Nanjing N omalUniversiy, N anjing 210097, C hina)

Abstract A novel carbonm aterial naned caibon atom wires(CAW ) is used br ekctode materinl n supercapacitors
The CAW & fabricated by the pymwlysis of starch catalyzed by Fe and treated by concentrated nitric acid to be surface
functbnalizel The capacitance perbbm ance of the treated— CAW electrode is mvestigated by use of the cyclic volian—
metry galanostatic chage/discharge and AC mpedance methods The resulis showed hat the specific capacitance of
256 F /g of the electrode & acheved with the d schaige current density of 0. 2 A /g n the solutbn of Smol/L H,SO,. In
additbn, the treated-CAW electrode & found to have bw equivalent series resistance (ESR) and good cycling stab ility
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Fig.l1 Cyclic voltammograms of a treated—CAW electrode and an

unireated—CAW electrode respectively, scan rate: 5 mV/s
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Fig.3 Cyclic voltammograms of a treated—CAW electrode at

different scan rate
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Fig.2 FTIR spectra of CAW before and after treated with

nitric acid, respectively
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Fig4 The galvanostatic charge/discharge spectra of a treated—

CAW electrode at different discharge current density
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Fig.6 An AC impedance spectrum of a treated-CAW

Fig.5 The specific capacitance of a treated-CAW electrode as a
function of discharge current density electrode recorded at 6.425 V vs. SCE
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Fig.7 The capacitance calculated from the low frequency on AC Fig.8 The galvanostatic charge/discharge spectra of a treated—
impedance spectra of a treated—-CAW electrode as a function of CAW electrode recorded at different cycling numbers, current
the equilibrium potential (0-0.9 V) on the working electrode density 1 A/g
[ |
[1] Miller ] R, Buike A F. Elkctochan cal capacitors challenges and opportun iies for realword applications| J]. Interface

[2]

[3]

[8]

[9]

[ 10]

[11]

[12]

[13]

[ 14]

[ 15]

2008, 17( 1): 53-57.
N aoiK, Simon P New materils and new configurations for advanced electrochemial capacios[ J]. Interface 2008 17(1):
34-37.
Chen Q I, XueKH, ShenW, etal Fabricatbn and ekctochem cal properties of catbon nanotube armay electrode for super
capacitors| J]. Electrochin Acta 2004 49(24): 4 157-4 161
K'Y J Jang 1Y, EndoM. Cabon maternls Hbr supercapacitors[ J]. Cabon, 2009, 47(5): 1412-1413
DanelB Thirry B Jeffrey W. M anganese oxides battery maternlsm ake the kap o electrochem ical capacitors| J]. Inter
face 2008 17(1): 49-52
. Fe, O, [J]. , 2008 24(4): 621-626
WangQ, LiJL, GaoF, etal A ctivated carbon coated w ih polyaniline as an electrodem aterial n supercapacitors| J|. Car
bon, 2009, 47( 1): 353354
WangY G, LiH Q, XiaY Y. O wdered whgkerlke polyaniline grown on the surface ofm esopowus catbon and its electre-
chan al capaciance performance[ J]. AdvMat 2006 18( 19): 2 619-2 623
Buike A. R&D consderatons oOr the perfomance and app lication of electrochemical capacitors[ J]. Elkctiochin Acta
2007, 53(3): 1 083-1091
Raymundo-P new K, Lewux F, Beguin £ A highperfoormance carbon for supercapacitors obtained by camon ization of a
seaweed bbpolymey J]. AdvMai 2006 18( 14): 1 877-1882
O livaresM arM, Fem ndez JA, L zaroM ] et al Chery stones as precusor of activated cabons for supe rcapacitors| J].
M ater Chen Phys 2009, 114( 1): 323-327
Xue KH, TaoF F, ShenW, etal Lmear caibon allotope cabon abom wires prepared by pywlysis of starch| J]. Chenm
Phys Lett 2004, 385(5/6): 477-480

) s

, , o : . 71021 24517.7
[ P]. 200701-1Q

Lin C Riter J A, Popov B N. Developm ent of carborrm etal oxide sipercapacitors frlom sotgel derwved cabonmthen im
xewgels| J|. J Ekctochan Sog 1999, 146(9): 31553 160

Kotz R Carlen M. Principles and app licatons of ekctochan ical capacitors[ J]. Electrochin Actg 2000, 45( 15/16):

2 483-2 498



