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Thin films of electrochromic materials have a great interest because of their
practical and potential applications in systems like displays, smart windows, variable
reflectance mirrors, thermal radiators with variable emission, etc. The electrochromic
materials are capable of changing their optical properties (transmittance and/or reflectance)
under applied electric potentials; when that potential is stopped or it goes on reverse, these
materials keep or return to its original optical state in a reversible way [1]. The variation of
the optical properties is caused by of insertion/extraction of cations in the electrochromic
film. The electrochromism is observed in many materials, but particularly intensive studies
related to electrochromic, optical and structural properties have been performed in
transition metal oxides like WO; [2].

Electrochomic thin films of Tungsten Oxide (WOs) were deposited by the spray
pyrolysis technique spraying 20 ml of 0.2 M solutions of WClg in dimethylformamide at
substrate temperature of 500 °C on FTO and glass substrates. In this work we have studied
the substrate effects on the structural properties of the WO; layers, e.g. the triclinic
structure was obtained on amorphous glass substrates and on polycrystalline FTO
substrates, the triclinic structure was detected. Additionally, in WO; layers on FTO with
different electrical resistivity, the electrochromic properties have been studied with the
cyclic voltammetry technique using as electrolyte, 0.001 M of sulfuric acid. The effects of
substrate on structural, surface morphological and optical properties of the films are
presented and discussed in this work.

In this work we present the results of the synthesis and characterization of the WO;
electrochromic films, which were produced using the spray pyrolysis technique. This
technique is an interesting alternative to produce thin film coatings; the system wprk low
price  materials and it can be useful for large-area applications. Results of the
electrochromic properties of pyrolytic WO3 were presented in earlier works [3,4]; here we
present new fabrication conditions that provide films with superior electrochromic
properties, becoming an interesting alternative for fabricating electrochromic coatings
respect to other techniques, like those based on vacuum deposition conditions.
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Figures la and 1b. SEM micrographs from sample with 20 and 30 mL in the starting

solution
Figures 2a and 2b. 2D and 3D AFM micrographs from sample with 20 mL in the solution
Figures 3a and 3b. 2D and 3D AFM micrographs form sample with 30 mL in the solution



