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Figure.S1 (a) UV-vis absorption spectra on a quartz substrate of the PEI-P2W18 film (number of cycles: 0–15),

Inset: Plots of the absorbance values at 200 and 275 nm. (b) UV-Vis absorption spectra of PEI, P2W18 and AR. (c)

IR spectra of PEI-P2W18 film.

Figure.S2 Images for color of the P2W18-AR film in different pH value solutions.
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Figure.S3 Cyclic voltammetry curves of F4 at different scan rates (from inner to outer): 0.025, 0.075, 0.125, 0.175,

0.225, 0.275 V/s. Inset: the peak current density as a function of the square root of the scan rates.

Figure.S4 UV-vis absorption spectra of F1-F4 films during the different applied potentials.
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Figure.S5 CIE 1931 xy chromaticity space diagrams of (a) F2 and (b) F3.

Figure.S6 (a) The time stability and (b) cycle stability in two solutions of the P2W18-AR film.

Figure.S7 The stability chart of F4 film at 650 nm.


