Supported tungsten based films obtained from polyperoxotungstic acid
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Tungsten oxides present interesting electrochromic, photochromic and gasochromic properties
and can be used in smart windows and gas sensor dispositives [1]. These oxides can be obtained
as supported films from the commercial tungsten oxide, by thermal evaporation [2,3] or tungsten
sheets, by anodizing in aqueous solution [3,4]. In this work, we obtained supported films from the
precursor polyperoxotungstic acid (PTA). We analyzed the effect of anionic surfactant as
structuring agent in the final morphology and crystal structure of the films. Aqueous systems
composed of the precursor and the structuring agent sodium dodecyl sulfate (SDS), in
concentrations lower and upper the critical micelle concentration (9 g.L1), using ethanol as co-
solvent, were characterized by pH, conductivity, surface tension and contact angle, as well as
fluorescence spectroscopy. The values of the surfactant critical micelle concentration decreased
with the addition of PTA. The PTA was responsible for reducing the Gibbs energy change of
micellization from -28.53 kJ.mol! to -45.38 kJ.mol, favoring the micellization process. Supported
oxide films were obtained by spin coating the precursor systems on silicon substrates, covered
with a 20 nm silicon oxide layer. The films were dry at 100 °C and calcined at 500 ° C in air for 3
h. The calcination process was used to remove the organic material and dehydrate the PTA. The
films were characterized by scanning electron microscopy, Raman spectroscopy and X-ray
diffraction. The films developed micrometric fractal structures composed of nanospheres with
diameters between 68 and 135 nm. The obtained films were composed of orthorhombic tungsten
oxide as well as, triclinic and orthorhombic sodium tetratungstate. The surfactant concentration
does affect the morphology of the films and particle sizes of the films but does not affect the
crystalline structure of the formed materials.
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