Sol-gel derived thin films of titanium dioxide and mixed TiO2-V2O5 and TiO2-MnO for electrochromic applications
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The use of nanocrystalline oxide materials in electrochromic devices has been studied intensively in the recent years. Titanium dioxide possesses interesting properties like catalyst, gas sorption and electrochromism. 

We present a comparative study of sol-gel films of TiO2 and doped titanium oxide with vanadium and manganese. X-Ray diffraction analysis has been performed to reveal the effect of the dopants on the structure transformation of TiO2. Uniform coatings of TiO2, TiO2-V2O5 and TiO2-MnO have been obtained by dipping method. The used substrates were quartz and conductive glass for optical and electrochromic studies, respectively. UV-VIS transmittance and reflection measurements were used to assess the optical properties like transparency, refractive index and optical band gap as well as the absorption coefficients of the films. All the films exhibit reversible electrochromism.   Electrochromic characterization was recorded by cyclic voltammometry using three-electrode arrangement. The influence of the electrolyte type was also considered by using lithium- and hydrogen-containing electrolytes. Based on the cyclic voltammetric curves and transmittance measurements during cyclings, diffusion coefficients, optical modulation and color efficiencies were determined. The TiO2 films were transparent in initial state and show slight coloring at Li intercalation. On the other hand, the mixed oxide films show more pronounced electrochromic effect.  

