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Electrochemical Behavior of ITO Films during Anodic and Cathodic
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Polarization in Sodium Hydroxide Solutions
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Abstract: The electrochemical corrosion behaviors of indium tin oxide (ITO) films were investigated by electrochemical

methods in sodium hydroxide solutions. A cyclic voltammetric study of ITO films using both anodic and cathodic
polarization was undertaken. Transmittance spectra, sheet resistance, scanning electron microscopy (SEM), energy
dispersive X-ray fluorescence spectrometry (EDS) and X-ray diffraction (XRD) analysis were used to characterize the
severity of corrosion, the corrosion morphology and to identify the corrosion product. The ITO films remained stable
after anodic polarization (approximately 1.5 V vs saturated calomel electrode (SCE)). In contrast, serious corrosion
occurred during cathodic polarization (approximately —1.5 V (vs SCE)). Optical transmittance decreased greatly and
sheet resistance increased by an order of magnitude. Some In** ions in the ITO electrode are reduced to metallic In

attached to the surface.
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Fig.1 Current density—time curves of ITO in 0.1 mol-L*NaOH at 1.5 V during anodic (a) and cathodic (b) polarization
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Fig.2 Cyclic voltammograms of ITO in 0.1 mol-L™!
NaOH before and after anodic (a) and cathodic (b)
polarization
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Fig.3 Transmission spectra of ITO before and after
anodic and cathodic polarization
(a) as received; (b) after anodic polarization;

(c) after cathodic polarization
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Fig.4 SEM images for ITO before (a) and after (b)
cathodic polarization
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Fig.5 SEM image of part-wiped sample after
cathodic polarization
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area of ITO films after cathodic polarization
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