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Fig. S1. (a, b) AFM images of the [PEI/P,W 5], film for 3D and 2D images.

Fig. S2. The TEM image of the W3O49/[PEI/P,W 5], film after 500 stability cycles.
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Fig S3. (a-c) UV-VIS diffuse reflectance spectra of the W 5O4o/[PEI/P,W 5]20, W15O49 and P, W g
film. (d-f) Calculated band gaps of the W gO4/[PEI/P,W 5]20, W1sO49 and P,W g film after
converting the spectra to the Kubelka-Munk plot. Mott-Schottky plots of the (g)
W1g049/[PEI/P,W 15]50 film, (h) W gOy9 film and (i) P,W g film.

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

Coloration efficiency Switching speed

EC material Specific capacitance Transmittance contrast Ref.
(ecm?/C) (color / bleach (s))
This
WO,.,/P, Wi 30.45 mF cm? 224.15 AA =2.00 at 650 nm 3.92/0.75
work
WO3-X
125-80 56-70% at 550-800 nm 5s/2.5s 1-4
(amorphous)
WO, ;, assembled
35.7 58-86% at 550 nm 2s/4s 5
on Ag nanowires
64% at 630 nm and 88%
WO, 72/PsWag - 42.31 26/86 6
at 915 nm
MoO;—
72.9 —79.3 at 400 — 800
WO,/Ag/MoO;— - 70 2.7/4.1 7
nm
WO;

W, 5, nanowire - 82.1 68.7% at 633 nm 2.3/1.4 8
NW-P,W g - 69.0 45.1 at 650 nm 1.9/6.7 9
WO;-V,05 38.75 mF cm? 61.5 60 at 700 nm 4.9/0.61 10

Ag NWs/WO; 13.6 mF cm? 80.2 44.1 at 633 nm 1.7/1.0 11

h-WO,/TiO,
10.93 mF cm™ 69.2 73.45 at 633 nm 6.6/2.0 12
NRAs
TiO, PANI 3.6 mF cm? 78 76.9 at 600 nm 3.6/3.3 13
PsW;o/PAH-
10.45 mF c¢cm™ 94.73 35.17 at 650 nm 2.49/0.9 14
Fe(phen);
NW/P,W,/Fe(phe
135.8 F cm? 194.5 34.3 at 600 nm 2.8/6.2 15
n);
Hybrid WO;
47.4 mF cm? 92.3 - 3.0/3.6 16
nanoarrays
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