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1. Abstract 

Materials are very important in several fields. Nanostructured TiO2 is a commonly investigated and employed 

material thanks to its some excellent properties related to its biocompatibility, non-toxic and semiconducting 

capacity and for the possibility to use it in dye-sensitized solar cells, biomedical fields, photocatalysis, etc. [1, 2]. 

At the end of 20th century some research reveals the viability to develop highly well-organized arrays of TiO2 

nanotubes employing a simple procedure, like electrochemical anodization on a metallic Ti surface and the 

investigation on such topic has been continued during the time. By exploring the possibility of developing and 

modifying the properties of such structures is possible to use them in a wide range of applications. Other studies 

confirmed that creating disorder into regular nanostructure specific optical behaviors are obtained [3]. Using 

electrochemical anodization (EA), where the interested material is introduced in an anodization cell, and by 

employing different procedure settings, as current parameters, electrolyte type, and anodization time, self-

arranged nanotubular TiO2 can be obtained. The mechanism of nanotubes development is complex and arises 

when the formation of oxide at the metal-oxide interface and its etching at the oxide-electrolyte interface are in 

competition.  

Our study is integrated in this large research topic and here some results on the development and 

characterization of nanostructured TiO2 layer on Ti alloys metallic substrates will be shortly presented. Even if 

such layers were developed for biomedical purposes, the same process can be used also for materials for photonics 

and/or optoelectronics applications. The experimental setup for electrochemical anodization (Fig. 1a) of the 

samples was of two electrode types. For each experiment the samples were positioned at the anode and the cathode 

was a 20 mm diameter disc in pure Cu. For the two types of electrolyte were employed, one of them aqueous 

electrolyte (1M H3PO4 + 0.5 wt% HF), and the other one organic electrolyte (0.5 wt% NH4F + 2 wt% H20 + 

ethylene glycol). The current was supplied by a programmable dual range DC power supply 9184B (BK 

Precision). Experiments in aqueous electrolyte were made at an anodization potential U = 20 V, applied with an 

initial ramp Ur = 0.2 V/s, for a duration T = 30 min. When using organic electrolyte anodization potential was U 

= 20, 40, and 60 V, Ur = 1 V/s, and duration T = 10, and 30 min. In house realized Nanosource2 software was 

used to supervise the anodization tests, and to check and record the process parameters. After anodization, the 

samples have been cleaned and investigated. Microstructural analysis confirms the nanostructured nature of the 

layers as reported in Fig.1b. More details on the results can be found in [4]. 
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