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Preparation of Hydrogenated TiO2 Nanorods and Its Photocathodic Protection
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Abstract: Corrosion protection of metals in marine engineering has become increasingly important with the gradual
advancement of marine development. The photoelectric effect of semiconductors can be utilized to provide photocathodic
protection for metals. To improve the low light absorption and low conversion efficiency of currently-used TiO2
photoelectrodes, one-dimensional TiO2 nanorod arrays were constructed on FTO conductive glasses through hydrothermal
method, and then hydrogenated to enhance the light absorption and photocurrent density of pure TiO2 nanorod arrays. The
photocathodic protection effects of hydrogenated TiO2 nanorods on Q235 carbon steel in seawater environment show that
photocurrent density of hydrogenated TiO2 nanorods reaches 2.12 mA/cm® with good stability. When Q235 carbon steel is
coupled to hydrogenated TiO2 nanorod electrodes under simulated sunlight, the interfacial reaction resistance becomes smaller
and the electrode potential is 349 mV lower than the corrosion potential of Q235 carbon steel. It indicates that the
hydrogenated TiO2 nanorods can produce good photocathodic protection effects on carbon steel, and the effects can be
maintained for more than 7 h under dark condition.
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Fig.2 SEM and TEM images of TiO2 nanorods prepared under different conditions
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Fig.4 Physical characterization of rutile TiO2 nanorods before and after hydrogenation
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