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Table S1. Lattice parameters and atomic position of Li/NaVP and Li2/Na2VP

Lattice parameters Special Position
Compound

a c
Atom Site

x y z

LiVP 4.047 5.007 V 2a 0 0 0

P 2c 0.3333 0.6667 0.25

Li 2d 0.6667 0.3333 0.25

NaVP 4.463 5.283 V 2a 0 0 0

P 2c 0.3333 0.6667 0.25

Na 2d 0.6667 0.3333 0.25

Li2VP 4.144 6.372 V 2a 0 0 0

P 2c 0.3333 0.6667 0.25

Na 4f 0.6667 0.3333 0.0999

Na2VP 4.778 7.625 V 2a 0 0 0

P 2c 0.3333 0.6667 0.25

Na 4f 0.6667 0.3333 0.0987
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Figure S1. (a) and (b) Schematic illustration of LICs/SICs degradation based on different 

types of anode. (c) Schematic illustration of synthesis process of VP and VP-CNOs by high 

energy ball milling.
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Figure S2. Rietveld refined XRD pattern of VP.
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Figure S3. Morphology characterization of VP. (a-c) SEM images. (d-g) TEM images. (h-k) 

EDS mapping. 
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Figure S4. Raman spectra of VP, VP-CNOs, and CNOs. D and G bands correspond to 

CNOs, indicating the disordered and graphitic carbon. Characteristic peaks in range from 

100 to 1200 cm-1 are indexed into vibration models of VP.
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Figure S5. Electrochemical performance vs. Li+. (a) and (b) CV curves and 

charge/discharge potential profiles of VP. (c) Rate performance of CNOs. (d) Contribution 

ratio at various scan rates of VP. (e, f) EIS spectra of pristine and 200 cycled VP and VP-

CNOs.
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Figure S6. In-situ EIS spectra of VP vs. Li+. (a) Initial charge/discharge curve. (b) and (c) 

EIS spectra of charge and discharge process, respectively. (d) Fitted results of Rs, Rsei, and 

Rct of VP, and corresponding equivalent electrical circuit (inset).
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Figure S7. Electrochemical performance vs. Na+. (a) and (c) CV curves and 

charge/discharge potential profiles of VP. (b) Rate performance of CNOs. (d) Contribution 

ratio at various scan rates of VP. (e, f) EIS spectra of pristine and 200 cycled VP and VP-

CNOs.
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Figure S8. In-situ EIS spectra of VP vs. Na+. (a) Initial charge/discharge curve. (b) and (c) 

EIS spectra of charge and discharge process, respectively. (d) Fitted results of Rs, Rsei, and 

Rct of VP, and corresponding equivalent electrical circuit (inset).
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Figure S9. Dependence of peak current on the square root of the scan rate of VP/VP-CNOs 

vs. Li/Na.
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Figure S10. Electrochemical performance of VP-CNOs at low temperature (0 °C). (a) Rate 

performance vs. Li. (b) Rate performance vs. Na. (c) EIS spectra vs. Li. (d) EIS spectra vs. 

Na. (e) Electronic resistance variation as a functional of temperature. The decrease of rate 

performance are observed apparently (average decrease of 22% vs. Li, 48% vs. Na), 

however, this decrease is mainly attributed to the severe increase of diffusion impedance 

of electrolyte (Nyquist plot), rather than VP-CNOs itself, whereas the electronic resistance 
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of VP is decreased as the decrease of temperature, demonstrating the promising physical 

feature of VP. 

Figure S11. The calculated band structure and total/partial DOSs of LiVP and Na2VP. 
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Figure S12. Optimization of LICs. (a) Ragone plots of LICs based on VP-CNOs anode and 

AC cathode under various mass ratios. (b) Various voltage windows of LICs based on the 

mass ratio of 1:3 (anode: cathode) at 0.05 A g-1. (c) Galvanostatic charge/discharge profiles 

of LICs with the mass ratio of 1:3 under the voltage window of 0.5-3.8V.
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Figure S13. Optimization of SICs. a) Ragone plots of SICs based on VP-CNOs anode and 

AC cathode under various mass ratios. b) Various voltage windows of SICs based on the 

mass ratio of 1:3 (anode: cathode) at 0.05 A g-1. c) Galvanostatic charge/discharge profiles 

of SICs with the mass ratio of 1:3 under the voltage window of 0.1-3.8V.

Figure S14. Photograph of the preservative film covered on the electrode. 
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