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Abstract: WO, is an ideal inorganic electrochromic material. Its electrochromic mechanism is reversible redox re-
action under the driving of voltage, accompanied by the insertion and extraction of counterions in the material. In
this paper, we investigated the electrochromic properties of amorphous WOj5 in three aqueous electrolyte solutions of
Li, Zn and Al. WOj; achieves the best electrochromic performances when Al was used as insertion ions, including
fast response speed (2.8 s for coloring and 1. 1 s for decolorization) , large optical contrast (83.4% at 700 nm) ,
good cycling stability (2. 8% decay for 1 000 successive cycles), high coloration efficiency (74.7 em®+C™), and its
comprehensive performance is at high level among the reported WOj; electrochromic devices. Mechanistic studies
have revealed that the enhanced performance in AI** electrolytes is due to the fast ion transport kinetics. These re-
sults will provide a simple and effective guidance for the construction of high-performance electrochromic devices and

the optimization of electrolytes.
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Fig.1 Surface(a) and cross-section(b) SEM images, AFM image(c) of W05 films. (d)XRD patterns of ITO and ITO/W O films.
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Fig.2 Transmission spectra and digital photos (a) , in situ transmittance -time curves(b) , charge injection/withdrawal curves

(¢) and optical density-charge density variation curves(d) of ITO/W Oy films in different electrolytes.
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Fig.3 In situ transmittance-time curves (a) , charge injection/withdrawal curves (b) , optical density-charge density variation

curves(c¢) and AC impedance profiles and fitted circuit diagrams(d) of ITO/W Oj films in different electrolytes.
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Fig.5 Variation curve of transmittance with the number of cycles( (a), (b), (¢)) and in situ transmittance-time curves( (d) ,

(e), (£)) of ITO/WO, films in different electrolytes.
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