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Abstract : A supercapacitor was developed using an amorphous ruthenium oxide material. The electrode of
supercapacitor was prepared using an amorphous ruthenium oxide, which was synthesized from ruthenium trichloride
hydrate(RuCl;*xH,0). Thin film of tantalum was used as a current collector because it had wider potential window
characteristics than titanium and STS 304 materials. A supercapacitor was assembled with ruthenium oxide as an elec-
trode active material and 4.8 M sulfuric acid solution as an electrolyte. The specific capacitance of the electrode was
tested by a cyclic voltammetry using a half cell. The maximum differential specific capacitances during the oxi-
dative and the reductive scans were 710 and 645 F/g-RuO, * nH,0, respectively. The average specific capacitance was
521 F/g-RuO; - nH,0. The assembled supercapacitor was protonated to the potential level of 0.5V vs. SCE. Super-
capacitor, which was adjusted to the appropriate protonation level, had the specific capacitance of 151 F/g-
RuO; - nH,O based on the concept of full cell.
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Fig. 1. Reaction scheme for synthesis of RuQ; * nH,O.

Table 1. Annealing Temperature Condition of RuO; Preparation

Sample number cruo2_a c_ruwo2 b c¢_ruo2_c c_ruo2_d

Sample RuO, precursor

Annealing temp.(°C) 120 130 140 150
Annealing time (hrs) 17
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Fig. 2. Thermal gravimetric analysis pattern of RuO,:»nH,0
precursor.
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Fig. 3. X-ray diffractions of RuQ;- nH,O prepared at different
annealing temperatures.
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Fig. 4. Cyclic voltammograms of STS 304, Ti and Ta. scan rate :
10 mV/sec.

15 900

<

o

10 F 12.08 710 {00

€ e}

5 g

< 57 1800 L,

he £

% ok 521 Flg~RuO, * nH,0 lo @

& €

(] <

o =

- (S

5 -5 1-300 §

3 <

—10 |19 5451 eoo =

(5]

3

(=3

w

15 : . . -+ : -900

-0.2 0.2 0.4 0.6 0.8 1 1.2

Potential (V vs. SCE V)

Fig. 5. Specific capacitance of RuO,-nH,0 electrode. potential
range : 0~1V vs. SCE. scan rate : 2 mV/sec.



24 J. Korean Electrochem. Soc., Vol. 5, No. 1, 2002

600

500 r

400 |

Specific Capacitance (F/g)

300 .
110 120 130 140 150 160

Annealing Temperature ('C)

Fig. 6. Specific capacitance of RuO; * nH,O electrode as a function
of annealing temperature. scan rate : 2 mV/sec, potential range :
0~1V vs. SCE.
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Fig. 7. Specific capacitance of RuQ;-nH,O electrode by the
variation of the concentration of H,SO, electrolyte.

Fig. 8. SEM images of RuQ, * nH,O electrode.
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Fig. 9. Cyclic voltammograms of RuO, - nH,0 electrode. scan rate :

2 mV/sec.
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Fig. 10. The 1st charge & discharge profile of RuQ;-nH,0
supercapacitor.
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Fig. 11. The AC impedance polt of RuQ, - »H,O supercapacitor.
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