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1 μm

Figure S1 SEM image of δ-MnO2

200 nm

Figure S2 SEM image of δ-MnO2
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Figure S3 Nitrogen adsorption and desorption isotherms of Ce-MnO2
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Figure S4 Nitrogen adsorption and desorption isotherms of δ-MnO2
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Figure S5 Pore size distribution of Ce-MnO2 and δ-MnO2
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Figure S6 HRTEM image of δ-MnO2
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Figure S7 Corresponding EDX element mapping of δ-MnO2



Figure S8 The contents of Mn, K, and Ce elements

Figure S9 2D WAXS image of δ-MnO2
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Figure S10 XRD image of δ-MnO2 and Ce-MnO2

Figure S11 High-resolution XPS spectra of δ-MnO2 and Ce-MnO2
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Figure S12 The density of δ-MnO2 accompanied with oxygen vacancy
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Figure S13 The density of Ce4+ doped into δ-MnO2 accompanied with oxygen 
vacancy
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Figure S14 The density of Ce3+ doped into δ-MnO2 accompanied with oxygen 
vacancy
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Figure S15 Comparison of rate performance of Ce-MnO2 with recently reported 
heteroatom doping of MnO2 for AZIBs



Figure S16 Contribution ratios of the capacitive capacities and diffusion-controlled 
capacities of the δ-MnO2 electrode

Figure S17 a) Discharging GITT curves at a current density of 0.3 A g‒1.
b) Ions diffusion coefficient of δ-MnO2 during the discharging process



Figure S18 a) The temperature and humidity display, b) the light bulb and c) the clock 
test by Ce-MnO2 batteries.


