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Fig S1. The single-pulse Li MAS NMR spectrum of the LiH (a) and solid-state electrolyte (b).
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Fig S2. The TOF SIMS spectra of sample 1 and sample 2. a, the signal related to Li2O in sample 1. b, the signal related to LiH in sample 1. c, the signal related to Li2O in sample 2. d, the signal related to LiH in sample 2. 
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Fig S3. The schematic of the nanobattery (CNT-electrolyte-Li). The nanobattery (CNT-electrolyte-Al) can be set up via removing Li.
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Fig S4. Characterization of the CNT-LiH-Al nanobattery during the discharge process, and corresponding electron diffraction patterns (EDP).
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Fig S5. Stability characterization of LiH during the heating process, and corresponding electron diffraction patterns (EDP).
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Fig S6. The calculation results related to LiH. a, The Gibbs free energy (ΔG) of the decomposition reaction. b, The band gap of LiH. c, The band gap of LiF. d, The band gap of Li2O.
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Fig S7. The electron diffraction patterns of Li and Li2O which was captured from CNT-LiF-Li nanobattery. 
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Fig S8. (a) CINEB simulation of the Li+ conduction pathway on LiF (100), surface conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.  
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Fig S9. (a) CINEB simulation of the Li+ conduction pathway on LiF (110), surface conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.  
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Fig S10. (a)CINEB simulation of the Li+ conduction pathway on the LiF (100), surface vacancy conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.  
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Fig S11. (a)CINEB simulation of the Li+ conduction pathway in LiF (110), surface vacancy conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.  
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Fig S12. (a)CINEB simulation of the Li+ conduction pathway in LiF, bulk vacancy conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.
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Fig S13. (a)CINEB simulation of the Li+ conduction pathway on the Li2O surface (110), surface conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.
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Fig S14. (a)CINEB simulation of the Li+ conduction pathway on the Li2O surface (111), surface conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.
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Fig S15. (a)CINEB simulation of the Li+ conduction pathway on the Li2O surface (110), surface vacancy conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.
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Fig S16. (a)CINEB simulation of the Li+ conduction pathway on the Li2O surface (111), surface vacancy conduction. (b) Relative energy of the Li+ conduction process shown in Figure a. (c) Detail structure images during the Li+ conduction shown in Figure a.
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Fig S17. (a) Relative energy of the Li+ conduction process of the Li+ conduction pathway on the bulk Li2O (bulk vacancy conduction). (b) Detail structure images during the Li+ conduction.
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Fig S18. (a) Relative energy of the Li+ conduction process of the Li+ conduction pathway on the bulk LiF (bulk direct interstitial). (b) Detail structure images during the Li+ conduction.
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Fig S19. (a) Relative energy of the Li+ conduction process of the Li+ conduction pathway on the bulk LiF (bulk indirect interstitial). (b) Detail structure images during the Li+ conduction.
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Fig S20. (a) Relative energy of the Li+ conduction process of the Li+ conduction pathway on the bulk Li2O (bulk direct interstitial). (b) Detail structure images during the Li+ conduction.
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Fig S21. (a) Relative energy of the Li+ conduction process of the Li+ conduction pathway on the bulk Li2O (bulk indirect interstitial). (b) Detail structure images during the Li+ conduction.




Table S1. The information of the secondary ion fragments containing only Li-O or Li-H
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