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The types of oxide films formed on valve metals (e.g., Al, 
Ta, Zr) have been the subject of study in many areas 
including corrosion, integrated circuits and capacitors. A 
number of techniques including XANES [1,2], Kelvin 
probe, ellipsometry and other surface scanning tools have 
been used to characterize these oxides. This work focuses 
on the use of synchrotron based infrared micro-
spectroscopy to follow the growth kinetics and structure 
of anodic oxide films on Al, Ta, Zr etc., based on current 
density, solution composition etc.  Ta anodic oxides films 
grown in acid solutions have been studied using multiple 
external reflection infrared spectroscopy [3].  
 
The advantages of the synchrotron radiation as a unique 
infrared source in the mid and far spectral region have 
been clearly demonstrated [4, 5].   
(i) The infrared spectrometer equipped with a 

microscope has the ability to restrict the size and 
shape of the illuminated spot on the sample. 

(ii) The high brightness synchrotron infrared source 
allows smaller regions to be probed with 
acceptable signal to noise ratio [6,7]. 

In our work, anodic oxide films of Ta, Al, Zr are grown in 
near neutral solutions at different current densities until 
the desired voltage is reached. Infrared reflectance 
measurements on these oxide films show a strong Al-O 
bond vibration at 950cm-1 while the vibration of the Ta-O 
bond exhibits a broad peak at 925cm-1.  Shifts in the Ta-O 
vibration at higher potentials have been observed. The 
shifts could be due to a change in the structure of the 
oxide film. The characteristics of the oxide films on these 
valve metals including the type of oxides and the metal-
to-oxygen bond vibrations will be discussed in relation to 
their growth kinetics, thickness and solution composition. 
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