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Abstract — Micreporous RuQ,-TiO, binary metal oxide electrodes with various compositions were prepared by the sol-gel
process. Ruthenium chloride hydrate and titanium isopropoxide were used as precursors, and isopropyl alcohol was used as a
solvent. Sol solutions were stable and uniform at room temperature. With increasing mole ratio of RuQ, in the metal oxide
electrode, RuO, particle grew on the electrode surface and specific surface area was decreased. From Tafef plots and anodic
polarization curves, the binary metal oxide electrode with 40% Ru0), showed the highest exchange current density and the low-
est overpotential for oxygen evolution.
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Fig. 1. A schematic diagram of a three-electrodes electrochemical system.
1. Metal oxide working electrode 3. Pt/Rh counter electrode
2. SCE reference electode 4.1 M H,80, electrolyte
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Table 1. Chemical composition of Ru(,-TiO, electrodes(Ti : Ru, atom
percent)

Starting material RuO,-Ti0, electrode”

20:80 21.8:78.2
40: 60 427:57.3
60 :40 62.3:37.7
80:20 81.8:18.2
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Fig. 2. X-ray diffraction patterns of RuQ,-TiQ, clectrodes prepared by
the sol-gel process.
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Ti:Ru= 40:60 100% Ti0,
Fig. 3. SEM micrographs of Rn0,-TiO, electrodes prepared by the sol-
gel process,
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Fig. 4. Specific surface areas and average pore diameters of RuO,-Ti0),
electrodes prepared by the sol-gel process.
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Fig. 5. Tafel plots of Ru0Q,-Ti0, electrodes prepared by the sol-gel process,
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Table 2. Kinetic parameters of the oxygen evolution reaction for RuQ,-
TiQ, electrodes in 1 M H,50, electrolyte at 25 °C

Ti:Ru o i,(mA/em®)
0:100 0.834 0.050
20:80 0.840 0.026
40 : 60 0.824 0.039
60 : 40 0.851 0.098
80:20 0.896 0.020

Table 3. Oxygen overpotential(t) for Ru(Q,-Ti0, electrodes in 1 M H,S0,

electrolyte at 25 °C
Ti:Ru nvy nv} nevy
' at 1 mAfem? at 10 mA/em? at 100 mA/cm?
Q100 0.231 0.276 0.329
20: 80 0.281 0.356 0419
4060 0.243 0.305 0.355
60 : 40 0201 0.252 0.303
80:20 0.293 {.392 0.443
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Fig. 6. Anodic polarization curves of RuQ,-TiO, electrodes prepared by
the sol-gel process.
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o :transfer coefficient
i, :exchange current density
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