
Fig. S1. (a, b) AFM images of the [PEI/P2W18]20 film for 3D and 2D images.

Fig. S2. The TEM image of the W18O49/[PEI/P2W18]20 film after 500 stability cycles.
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Fig S3. (a-c) UV-VIS diffuse reflectance spectra of the W18O49/[PEI/P2W18]20, W18O49 and P2W18 
film. (d-f) Calculated band gaps of the W18O49/[PEI/P2W18]20, W18O49 and P2W18 film after 
converting the spectra to the Kubelka-Munk plot. Mott-Schottky plots of the (g)  
W18O49/[PEI/P2W18]20 film, (h) W18O49 film and (i) P2W18 film.

Fig. S4. SEM diagram of NiO and corresponding EDS diagram.



Fig. S5. The transmittance curve of NiO film at 0 V, − 0.4 V ~ − 0.7 V in the wavelength 
range of 350−800 nm.



Table S1 Comparison of electrochromic and energy storage performance in this work and 
previous works about POMs-based and inorganic metal oxides electrodes. 
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