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Oxidized titanium foils can form regular laminar structures that may find applications in nanowire 
templates, TiO2 photonic crystals, chemical sensors or biosensors [1]. To be the template for growing 
TiO2 nanowires, the periodicity of the multilayered structure should be well controlled to match the 
desirable diameter for the nanowire. It has been previously shown that the processing conditions, such 
as the temperature and the oxygen partial pressure, determine the structure and the morphology of 
titanium foils after oxidation [2]. However, most of the work that had been done on titanium oxidation 
was focused on the kinetics of the oxidation process [3-5]. Only a few authors had studied the 
microstructure evolution by X-ray diffraction and conventional microscopy [6]. Up to now, very few 
high-resolution, high magnification images about the oxidized titanium structure are available. In this 
study, we use a high-resolution LEO field-emission SEM as the primary means to characterize the 
oxidized titanium foils. The oxidation condition was changed to observe the effect of different 
processing parameters, such as the temperature and the moisture, etc., on the microstructure and 
morphology of the oxidized foils. The results show that the stratification of the oxidized foil is 
counteracted by the sintering of the as-stratified layers for samples oxidized in dry oxygen. Moisture 
is a key parameter in forming the laminar structure in oxidized titanium foils. Higher temperature will 
give an improved periodicity of the laminar structure than the lower temperatures in moist ambience.  
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Figure 1. Cross-section of the titanium foil oxidized at 850 ºC in dry oxygen for 6 hours  

 

 

Figure 2. Cross-section images of titanium foil oxidized in moisture at 960 ºC  

 

 
 
 

361Microsc Microanal 9(Suppl 2), 2003

https://doi.org/10.1017/S1431927603441809 Published online by Cambridge University Press

https://doi.org/10.1017/S1431927603441809

