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Abstract − Without drying control chelating agent, stable and uniform zirconia sol was obtained at Zr(OCH2CH2CH3)4 :

C2H5OH : H2O : HNO3=1 : 50 : 4 : 0.16. RuO2-ZrO2/Ti mixed metal oxide electrodes were obtained by dip-coating on tita-

nium substrate. The X-ray diffraction patterns of metal oxides fired at 450oC conformed a tetragonal-type ZrO2 and a rutile-
type RuO2 regardless of oxide composition. Intensity of XRD varied linearly with oxide compositions. By addition of ZrO2, the

specific surface area increased. Mixed metal oxide electrodes containing RuO2 more than 40% exhibited no crack and uniform

coating surface. The mixed metal oxide electrode containing 40% RuO2 showed higher exchange current density and lower

overpotential for the oxygen evolution with higher specific surface area compared to RuO2/Ti electrode prepared by a thermal

decomposition.
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Table 1. Chemical compositions of RuO2-ZrO 2/Ti metal oxide electrodes

Starting material Metal oxide electrode

Ru(mol%) Zr(mol%) Ru(mol%) Zr(mol%)

20.0
40.0
60.0
80.0

80.0
60.0
40.0
20.0

17.8
36.8
57.0
80.4

82.2
63.2
43.0
19.6

Fig. 1. X-ray Diffractrion of RuO 2-ZrO 2 binary metal oxide powders
prepared by sol-gel process.
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Fig. 2. SEM photographs of metal oxide electrodes calcinated at 450oC.
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Fig. 3. SEM photographs of metal oxide electrodes calcinated at 450oC.

Fig. 4. Baunauer-Emmett-Teller of metal oxide powders.
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E : electrical potential [V]

F : Faraday constant [96487 C/equiv.]

io : exchange current density [mA/cm2]

j : current density [mA/cm2]

R : gas constant [8.314 J/gmolK]

T : absolute temperature [K]

z : charge number

���� ��

α : transfer coefficient

η : overpotential

�
��
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Table 2. Kinetic parameters for the oxygen evolution on metal oxide
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Electrode a[V] b[V] α io[mA/cm2]
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Fig. 6. Anodic polarization curves for the oxygen evolution on metal
oxide electrodes in 1 M H2SO4 electrolyte at 25oC.
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