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Figure S1. (a) XPS spectrum of the prepared a-WO; film. (b) W 4f XPS spectrum of the
prepared a-WO; film. Si and Sn signals are from the FTO substrate.
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Figure S2. Crystalline lattice of the m-WOs;.
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Figure S3. (a) Survey scan; (b) Fe 2p; and (c) In 3d XPS spectra of the as-prepared InHCF
film.
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Figure S4. Experimental and simulated XRD patterns of the as-prepared InHCF sample.
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Figure S5. (a) CV profiles of a-WO; film in 5 M electrolyte at various scan rates. (b) CV
profiles of m-WO; film in 5 M electrolyte at various scan rates. (a) CV profiles of a-WO; film
in 1 M electrolyte at various scan rates.
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Figure S6. Charge/discharge profiles of m-WO; film in 5 M electrolyte at 0.09 mA cm™.
Inset photo demonstrating the film integrity after 5 cycles at 0.09 mA cm2.

0.6
— 1* cycle
0.3 B
—— 2" cycle
— 3“cycle

0.04;

-WO_-1M
-0.34 ki R
@0.09 mA cm

— ”"

0.6

Potential (V vs Ag/AgCl)

0 150 300 450 600 750 900
Time (s)
Figure S7. Charge/discharge profiles of the a-WO; film in 1 M electrolyte at 0.09 mA cm™.
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Figure S8. (a) CV profiles of the InHCF film in 1 M electrolyte at various scan rates. (b) CV
profiles of the InHCF film in 5 M electrolyte at various scan rates. The inset curves are the
fitting plots to calculate the Dapjon values demonstrating the influence of Al(OTF);
concentrations on the redox kinetics.
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Figure S9. Charge/discharge profiles of the InHCF film in 1 M electrolyte at 0.09 mA cm™.
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Figure S10. Comparison about the energy and power densities between assembled AAEFB

and typically reported electrochromic full batteries. The structures of cells are demonstrated
by the components of cathode material, anode material and the shuttling charge carrier.
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Figure S11. Cycling stability of discharge capacity and transmittance modulation of AAEFB
at 0.15 mA cm for 250 cycles.
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Figure S12. (a) Ex situ XPS spectra recorded from N 1s of the InHCF film during the initial
charge/discharge/charge process. (b) Ex situ XPS spectra recorded from K 2p of the InHCF
film during the initial charge/discharge/charge process. (c) Ex situ XPS spectra recorded from
Al 2p of the InHCF film during the initial charge/discharge/charge process. Deconvolution
about the Al 2p spectrum of fully discharged state (state III) is conducted to analyze inserted
Al-ion types.



Table S1. Comparison on the average discharge voltage of reported aqueous electrochromic
multivalent-ion batteries with metal anodes (Ref. 1 to Ref. 12) and aqueous non-
electrochromic Al-ion full cells (Ref. 13 to Ref. 15).

Average
Anode Cathode Electrolyte discharge Reference
voltage
M)
Zn Mo/Ti:WO; (MTWO) 1 M ZnSO, solution 0.32 [1]
/n V30, 1 M ZnSO, solution 0.8 [2]
PVA/KCl/Zn(CH;COO),
Zn Polypyrrole (PPy) gel electrolyte 0.57 [3]
Zn Viologen 1 M ZnSO, solution 0.34 [4]
Self-doped polyaniline
Zn (SPANI) PV A/Zn(CF;S05), gel 0.96 [5]
DMSO-ZnSO4/AICI;
Zn WO, hydrogel electrolyte 0.65 L]
Zn WO, 1 M ZnSO, solution 0.42 [7]
7n WO, 1M ZnSO4/ IM AICl; 0.29 7]
solution
1 MKCI 0.1 M
. phosphate buffer (pH 6),
Mg Prussian blue and 4 mM NaClO 0.21 [8]
solution
Al Prussian blue 3 M KCl solution 0.92 [9]
Al WO, 1 M AICl; solution 0.28 [10]
Al Polypyrrole (PPy) 3 M KCl solution 0.38 [11]
Al WO; 1 M AICl; solution 0.32 [12]
MoO;  CuHCF Al(NO;);-PVA gel 0.47 [13]
electrolyte
. AI(NO;);-gelatin-PAM
MoO; VOPO4*2H,0 hydrogel electrolyte 0.47 [14]
hcivated g pCulFe(CN)GJor3.7H,0 | M AINOy)ssolution — 0.52 [15]
0.93@0.10
. mA cm?  This
WO; InHCF 5SM Al(OTF); solution 0.85@0.25 work
mA cm
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