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     Metal and alloys are man-made materials, properties of which show dependence on the structure and processing methodology. Material scientists by working on the structure- property- processing interrelation of materials try to tune their functional properties. Chemical and electrochemical behavior of these materials also shows strong dependence on structure. In this presentation, I will try to interrelate electrochemical behavior of materials with their structure and starting from that point I will give an overview on the possibilities of creating nano structures, nanotemplates and nanopatterns by using chemical and electrochemical techniques. Among the electrochemical techniques used for nanopatterning, anodic oxidation has a special importance. On some metals and alloys it is possible to grow thick oxide films upon anodizing (electrochemical oxidizing) in suitable solutions. Structural materials that exhibit this property are aluminum, titanium and magnesium. The oxide films grown on aluminum have a special porous structure that can easily be modified by playing with the parameters of anodizing. This characteristic film structure resulted in utilization of aluminum for different template applications. Recently studies started on the possibility of formation of porous anodic oxides with a regular array structure on titanium. Titanium oxide, porous regular structures with their semi-conductor and bio-active properties may become a more favorable nano template compared to aluminum oxides.  Hence, in the final part of the talk, I will concentrate on the recent developments of anodic oxidation techniques, by addressing their application areas and the related studies conducted in our research group. 
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