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Abstract The influence of the calcination procedure on electrocatalytic properties for oxygen evolution at Ti/IrO,
electrodes was investigated by using cyclic voltammetry (CV) and anodic polarization tests. Thermal decomposition at
single temperature of 500 C for each layer (conventional method) was adopted as the standard procedure. Scanning
electron microscopy (SEM), X-ray diffraction (XRD) and electrochemical impedance spectroscopy (EIS) show the
standard procedure leads to compact oxide coatings, with large grain distributing on coatings and high resistance of
obtained electrodes. Both applying the lower temperatures in first three under-layers (step-method) and the
programming heating in each layer can, to some extent, overcome the disadvantages of the conventional procedure,
and thereby improve the electrochemical activities of electrodes. By using the modified procedures, the electrode
resistance is found to decrease due to the inhibition of substrate oxidation. When using the controlled programming
calcination (heating rate), the coating becomes more porous and rugged.
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Table 1 Sample codes according to the heating procedure adopted

Sample Heating procedure for thermo—decomposition

A calcinated at 500 C for each layer (conventional
process)

B calcinated at 200 C for the first 3 layers, and at
500 C for the rest 7 layers

c calcinated at 300 C for the first 3 layers, and at
500 C for the rest 7 layers

D programming heating from 200 to 500 C for each
layer. Heating rate: 5 C-min™

B programming heating from 300 to 500 C for each

layer. Heating rate: 5 C+min™
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Fig.1 The CV curves for Ti/Ir0, electrodes

prepared with different heating procedures
in acidic Na,SO, solutions.

v=100 mV -s™'; A~E samples as Table 1
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Fig.2 Dependence of the voltammetric charge, g*, on
different Ti/Ir0, electrodes in acidic Na,SO,

solutions
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Fig.3 Typical Nyquist plane for Ti/IrO, electrodes in
acidic Na,SO, solutions
Data are recorded on sample C. Inserted shows the enlarged
plot at high frequencies. Scatters-experimental data, solid

lines-fitting results.
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Fig.4 Ohmic-corrected anodic polarization curves for
Ti/Ir0,; electrodes prepared with different
heating procedures in acidic Na,SO, solutions
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