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T e FEo] s 9l E—%iﬁ ALPHO = ABFEHlE (Ru0,)S] A& 2 FHlE-ZRE Z3leE(Ru-
Co mixed oxide)2] F4Fol 23l AHslehel FHAFNE L BFHS AZSISIh FHF R0l 13.13 wid, T
E AJF0] 2.89 wt%/} A41E% Ru-Co EFABHE =g e 19 A7E5(10 mV sTelde Ruo2 A=} AR
HlEH(~620 F g HyS YeRIA|TE, 352 A7045(500 mV s HellAE RuO, AFHY & B85S th’/} ]

EolA Ru-Co EMilslE M=ol nlge] T71E vehdle 212 Ru 8-S 53 71748 Co AdEo] 734
o= AREF7] wizoltt.

Abstract — Composite electrodes for redox supercapacitor were prepared potentiodynamically by the deposition of
RuO, and the co-deposition of Ru-Co mixed oxide on the surface of single-walled carbon nanotube. Electrode of Ru-Co
mixed oxide, in which Ru(13.13 wt%) and Co(2.89 wt%) were deposited on the carbon nanotube, exhibited a similar
specific capacitance(~620 F g™!) with RuO, electrode at a low potential scan rate(10 mV s™), but showed a superior one
(570 F g™ at a high scan rate(500 mV s™) than that of RuO,(475 F g™). Such increase in the specific capacitance at
high scan rate by the co-deposition of Ru and Co species was due to the structural support of Co species to provide the
electronic conduction through Ru species.
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LA = & AwA EAH2, 3], RuO,, MnO, 52| o=
4l o]Z2] H3A[6, 7] 50] HE ARSE I glrt. HolE<
T A7|38HE FHAYPAEE 7]1E AAEED 52 oY 53] AFFEHRE (RUO, > - =& H]-E-F(specific capacitance),
ALE, 2R R} =& SEU (L], 283 71EF oA A% ek 7k (reversibility), AFsHekel RES-0] B2 91%
AR A 95 ALolE Y %«1 E/4o® QlE] At ol T 9 54wl 7P s AN E S ASAEE &
#173 ix]'i’ﬂ 71335 W3 lvk. FHANAE Q] =] A% 7] tH8-10]. 22+ RuO, J‘Efoi FHAHNAEE A28k

W7 S A= U EEAIA dojul= Ay dlo] 72 fAF A
A& (pseudo-capacitance)ell 1 7125 L Qltt. o] gt 5
ASAE Y] A7184] A ZA = polyaniline, polypyrrole 53 2+
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%9] & %39 (aspect ratio) Wtoll AT WS WRI|F
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A EE 0 [8, 16-18], A2fF 0= tjekst 270l wke} 90205 F g
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& Aol] A8 SWCNT(HiPco, batch no. PR278)= Carbon Tech-
nologies IncE4-E] J=3to] A3 0, FEH-2> RuCl;3H,0
(FW 115.07)2] B2 Kojima Corp® 25| Ql5a}o] 1ri= ARaa}
AL, 71 9)9] K= AJekS Aldrich2 8] 31731t} 94 SWCNT
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0.035 g= 47138k9] overnight WHE, FARAZITL}, o]o}x] AEAS]
styrene butadiene rubber 0.025 g& TGN Ae|Z £k 30
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L= 2ok 0.25~1.45 V(vs. Ag/AgCHe] 9] B <lollA 50 AF
o]F Bt 10mV s A7 57 Alo]FE BEM|EL](cyclic
voltammetry; CV) 70| 3Jal5=tl, e-corder 401(EDAQ)Z "1
At 715530t o] cvell AME 7718kehe Ale 3375 Al
2 PAEEY, AEHAFE SWONTZF ZHE #3371 emx1
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A71818H] A% & 71818 53ARE 3] Al SRR
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A2 AHBEL 50 °CollA] 1A1RF AZ=AIZTE SWONT 32 ]l
RuO,9} Ru-Co E3MISHa& Z47F MEAIX] B3| 21=¢] 33 &
FAE HAA @) (scanning electron microscope; Philips) .2
ety 1 AT 870 %A energy dispersive spectrometer
2 27383tk AE9 Ru0,9 Ru-Co E3ABIE A=E59) Alsle)
A 7 v g S48P7] flsto], the a9’ 0.1 M H,S0,=
AREBIO] 0~1 V(vs. Ag/AgCD] MM SlelA 10~500 mV s
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=l C=(lq ltq))2mDVe] {725 ARSI o] w] C= B8
2, q,% qi= 27} anodic charge®} cathodic charge, me &&2
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HzollA] frequency response analyzer(Autolab)Es AFg-5Fo] el
2 APE WG], ZF Aol 488k bias A= 0, 0.2, 0.4,
0.8, 1.0 VEZ H3MAIA7IEAN S7gsu).
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Fig. 1. Scanning electron microscopic images of (a) RuO, and (b) Ru-
Co mixed oxide deposited potentiodynamically on SWCNT.
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o7 HolE|, 0|72 Fig. 2(b)9t 2ol FAEH= 5l 59
a4 Mooz 4%, Ru-Co E§AHeE H= 4119 cv 2
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Fig. 22 SWCNT %%4del Ru0,2} Ru-Co E3AHelES A&
AlZ1HA] 0.2~1.4 VO ALSleA eV 5388 s dvs et
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Fig. 2. Cyclic voltammograms obtained during the potentiodynamic
deposition of (a) RuO, in 0.05 M RuCl; and (b) Ru-Co mixed
oxide in 0.1 M CoCL+0.05 M RuCl;. The numbers before and
after the arrow in the figure indicate the cycle number.
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Fig. 3. Energy dispersive spectrum obtained from the electrochemical
co-deposition of RuO, and CoO,.
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Fig. 4. Cyclic voltammograms of (a) RuO, and (b) Ru-Co mixed oxide
electrodes deposited by potentiodynamic method on SWCNT.
Electrolyte: 0.1 M H,SO,.
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Fig. 5. Variation of specific capacitances of RuO, and Ru-Co mixed
oxide deposited on SWCNT as a function of scan rate.
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