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Supplementary Figures
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Supplementary Fig. 1 The XRD spectrum of the synthesized LMO.
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Supplementary Fig. 2 The SEM images of the synthesized LMO.
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Supplementary Fig. 3 The charge/discharge curves of the LMO in aqueous electrolyte (orange) and organic electrolyte (violet).
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Supplementary Fig. 4 The cycle performance of the LMO cycled in aqueous electrolyte (orange) and organic electrolyte (violet).
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Supplementary Fig. 5 The mass changes of the LMO electrode during 200 cycles.
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Supplementary Fig. 6 The partial EQCM curve and the analysis of the Δm/e−1.
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Supplementary Fig. 7 Atomic configuration of LMO with (a) Li+ vacancies (b) H2O in tetrahedral sites (c) H2O in octahedral sites (d) H3O+ in tetrahedral sites and (e) H3O+ in octahedral sites.
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Supplementary Fig. 8 The XRD spectra of the LMO charged in (a) aqueous electrolyte and (b) organic electrolyte before and after immersion in water for 12h.
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Supplementary Fig. 9 (a) Li+ occupied the tetrahedral sites. (b) H3O+ occupied the octahedral sites.
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Supplementary Fig. 10 The in situ XRD pattern of the LMO during charge/discharge progress in organic electrolyte.
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Supplementary Fig. 11 The in situ XRD pattern of the LMO during charge/discharge progress in aqueous electrolyte.
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Supplementary Fig. 12 The in situ XRD pattern of the LMO cycled after 200 cycles during charge/discharge progress in aqueous electrolyte.
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Supplementary Fig. 13 The (a) HRTEM and (b) FFT analysis of the pristine LMO.
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Supplementary Fig. 14 The (a) HRTEM and (b) FFT analysis of the LMO cycled in aqueous electrolyte after 200 cycles.
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Supplementary Fig. 15 The XRD spectra of the LMO after 50 cycles in (a) organic electrolyte, (b) aqueous electrolyte, and (c) after 200 cycles in aqueous electrolyte.
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Supplementary Fig. 16 The partial in situ XRD pattern of the LMO cycled after 200 cycles during charge/discharge progress in aqueous electrolyte.
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Supplementary Fig. 17 The a-axis lattice parameter changes of LMO lattice in aqueous electrolyte (obtained from Rietveld refinements).
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Supplementary Fig. 18 dQ/dV analyses of LMO in organic electrolyte at 1st, 100th, 200th, and 300th cycles.
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Supplementary Fig. 19 dQ/dV analyses of LMO in aqueous electrolyte at 1st, 100th, 200th, and 300th cycles.
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Supplementary Fig. 20 The LSV curves of the LMO in 1 M Li2SO4 with different content of ACN.
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Supplementary Fig. 21 The C1s XPS spectra of the LMO after 100 cycles in 1 M Li2SO4 with 50% ACN
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Supplementary Fig. 22 The N1s XPS spectra of the LMO after 100 cycles in 1 M Li2SO4 with 50% ACN
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Supplementary Fig. 23 O 1s XPS spectra of LMO cycled in 1 M Li2SO4 with (a) 0% (b) 10% (c) 50% vol% of ACN.
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Supplementary Fig. 24 dQ/dV analyses of LMO in 1 M Li2SO4 with different content of ACN.
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