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Preparation of Ordered Nanohole Arrays by Anodization of Pretextured Metal Substrates
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Anodization of metals has attracted increasing interest because this process can fabricate a

nanoporous structure of metal oxides without the need for expensive equipment. Anodic porous

alumina obtained by anodization of Al is one of the typical anodic porous oxides and has been

studied as a key material for preparing various functional devices. In recent years, it has become

possible to prepare nanoporous films of various metal oxides because a study of electrolytes used

for the anodization has proceeded. According to the diversification of materials, the application

field of obtained anodic porous oxides has expanded, such as photocatalysts, solar cells, and

batteries. To optimize the properties of those functional devices, the control of the surface

morphology of anodic porous oxides is important. In the present study, we investigated the

preparation of ordered nanohole arrays by anodization of W, Cu, Zn, and Ni. As a result of

the study, it was found that anodic porous oxides with ordered nanohole array structures were

obtained by the formation of concave arrays on the surface of W, Cu, Zn, and Ni substrates and

the subsequent anodization of the pre-patterned substrates. The formation of concave arrays

on the surface of the substrate was carried out by Ar ion milling using an alumina mask. The

obtained anodic porous oxide with ordered nanohole array structures can be used for various

applications, photocatalysts, solar cell, and sensors.
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