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Development of an electrochromic layer working on sodium ions intercalation
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Tungsten oxide, WO

3

, have potential applications as electrochromic films due to their

ability to color upon ion intercalation when a voltage is applied in aqueous solution

containing ions or in contact with a solid electrolyte. In the literature, small ions such

as proton H

+

 and lithium Li

+

 are usually inserted into WO

3

. Recently, the importance of

solid state electrochemical systems based on Na

+

 conductivity has been stressed out.

We therefore study the possibility to insert sodium ions Na

+ 

from a sodium sulfate Na

2

SO

4 

solution in WO

3

. The aim of this work is to understand the behavior of this

phenomenon and influence of the processing parameters on the intercalation rate.

Thus, the first step was to optimize the experimental conditions for the synthesis of

the electrochromic layer, i.e. WO

3

, using magnetron sputtering technique. The

influence of experimental parameters such as the working pressure, flow rates and

distances was studied. It allowed obtaining films with controlled morphology,

homogeneous composition and thickness.

Optical, electrical and structural properties have been characterized by using

spectrophotometry, electronic conductivity and energy dispersive X-ray spectrometry.

Finally, electrochemical analyses by cyclic voltamperometry and chronoamperometry

were performed in order to investigate the influence of the chemistry and

microstructure on the intercalation-deintercalation of sodium ions. We more

particularly evidence the importance of the oxygen substoichiometry on the electrical

conductivity. The latter is critical to produce electrochromic films with high cycling

rates.
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