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Abstract : The electrode for a supercapacitor was prepared using an amorphous ruthenium oxide, which was synthesized
from ruthenium trichloride hydrate(RuCkH,0). A supercapacitor was assembled with an electrode of ruthenium
oxide material on a current collector of tantalum, and an electrolyte of 4.8 M sulfuric acid. The result of the AC
impedance analyses on Tg@&M(4.8 M)/Pt cell showed that tantalum was stable at the potential range of 0.0~1.1V
(vs. SCE). Therefore, Ta film could be used the supercapacitor as a current collector. The irreversible hydrolysis in
the supercapacitor occurred over ca. 1.0 V(vs.SCE) when the supercapacitor was protonated to 0.5 V(vs. SCE). The
supercapacitor protonated to 0.5 V(vs.SCE) showed good electrochemical properties when it was tested at the potential
range of 1.0V in the charge-discharge test. The potential range of the electrodes including the positive and the
negative electrode was varied between -0.004 and 0.995V(vs. SCE). The potential ranges of the positive and the
negative electrode were -0.004~0.515 V(vs. SCE) and 0.515~0.995 V(vs. SCE), respectively.
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Fig. 1. The AC impedance polt of tantalum(Ta) foil.potential range :
-0.2~1.5V(vs. SCE), potential step : 0.1 V/step
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Fig. 2. Cyclic voltammogram of RuQ:nH,O electrode. potential
range : 0.1~1.1 V(vs. SCE), scan rate : 2 mV/sec.
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Fig. 3. Cyclic voltammogram of RuQ-nH,O electrode. potential
range : 0~1V(vs. SCE), scan rate : 2 mV/sec.
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Fig. 4. Potential profiles of the positive and the negative electrodes
(Y1 axis), and their average(Y2 axis) for a capacitor made with
RuO,-nH,0. protonation potential : 0.6 V(vs. SCE), potential
range : 0.1~1.1 V(vs. SCE).
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Fig. 5. Potential profiles of the positive and the negative electrodes
(Y1 axis), and their average(Y2 axis) for a capacitor made with
RuO,:nH,0O. protonation potential : 0.5V(vs. SCE), potential
range : 0~1V(vs. SCE)

Fig. 44 Fig. 3] A4F S84 Al 2302 /IS 1 mA/
cn? 3 -S| 0~1VE 3Ktk Fig. 4% Fig. Bl ol
H4E ARARF T8 AD A A2 A= (positive =,
negative Z=)2] SCE 7|&x=] gt M5 AdF 3984
ARbel wEA poltdh Aelan(Y1F), 9 e A7t H=
(positive =, negative?=)e] SCE 7I1&3=ol digh A9E
Hdt @S AAF S8 Azl ok poltdt Aolrk(Y2
). Fig. #4 0.60 V(vs. SCEE protonatiodt FE|F 218}
5 FHAfAEe 749 %7] 0.603V(vs. SCEJIA 3cycle
% 0568 \V(vs. SCEL 0.033V} 723t} Fig. 4]
0.50 V(vs. SCEE pro-tonationd FE|E 231 FH7a)jA]
Hel A9 %7] 0503V (vs. SCEJA 3cycle & 0.509V
(vs. SCER A9 43I}, ZF cycled] %A positive X<
% negativeZ=9] H7 7t FAsar, ] Bt A9t
7k 3lo] TEEUG. 7 A= B A A 27}
7} cycle 5712 WEEEM, Fig. 2} Fig. A A9 77+
of wl FEgko] Mlske A e HoE Alsdrh 1Y
M2 0.1~1.1V(vs. SCE) 3%(Fig. 4) 43 3o uw}
2} 7 5o H Ft e E sl A4S JER



96 J. Korean Electrochem. Soc., Vol. 6, No. 2, 2003

K
i
¥

=

=
=

nhiags (% wa B2E)

........

-
=

Esliags (% wa BCE)
- .
E [

-

-
=

Tiree [Fen}

Fig. 6. Potentialprofiles of the positive and the ngative electrodes
(Y1 axis), and their averge(Y2 axis) for a cgacitor made with
RuO,*nH,0. protonation potential : 0.5 V(vs. SCE), potential
range : 0~1 V(vs. SCE)
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