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Fig. S1 UV-Vis absorption spectrum of P2W17 and Fe(phen)3.

Fig. S2 Top-view SEM image of P2W17/Fe(phen)3 composite film (inset: the cross-
sectional view image)
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Fig. S3 (a) 2D and (b) 3D AFM images of P2W17/Fe(phen)3 composite film.

Fig. S4 The TEM image of (a) TiO2 NW (inset image: The selected area electron 
diffraction pattern); (b) NW/P2W17/Fe(phen)3.
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Fig. S5 EDS mapping images of NW/P2W17/Fe(phen)3 for C, N, and O 
respectively.

Fig. S6 CV curve of (a) P2W17 (b) Fe(phen)3 in HOAc-NaAc solution (pH = 3.5) at 
100 mV/s.



Fig. S7 CV stability of the NW/P2W17/Fe(phen)3 composite film at 50 mV/s.

Fig. S8 Transmittance curves of (a) P2W17/Fe(phen)3 and (b) NW/P2W17/Fe(phen)3 
composite films under different applied voltages.



Fig. S9 (a) The IR spectra of P2W17 and (b) Fe(phen)3.



Table S1 Comparison of electrochromic and energy storage performances of 

POMs-based materials

POMs-based materials Capacitance
(F·cm-3)

Coloring efficiency
(cm2/C) Color change Ref.

1 TiO2/P2W17V _ 67.1 transparent→
blue 1

2 [P2W17/Fe(phen)3 _ _
orange red→light 
violet→ deeper 

violet
2

3 NW-P2W17 172.3 150.34 transparent→
dark blue 3

4 NW/P2W17/Fe(phen)3 135.8 194.5
orange red → light 
blue violet → dark 

blue violet
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