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Figure S1. Morphology characterization of the Ni-C materials. (a) SEM image of 

porous carbon. (b-d) TEM images of the porous carbon.



Figure S2. Morphology characterization of the Ni—free-C materials characterized by 

SEM. 

 



Figure S3. Structural characterization of the samples. (a) XRD pattern of (a) Ni-C 

and (b) Ni-free-C. Raman spectrum of the (c) Ni-C and (d) Ni-free-C.



Figure S4. X-ray photoelectron spectroscopic (XPS) high-resolution (a) C1s, (b) N1s, 

and (c) O1s spectra of Ni-C. XPS high-resolution (a) C1s, (b) N1s, and (c) O1s spectra 

of Ni-free-C.



Figure S5. The charge-discharge profiles of the long-term cycling performance with 

first 1000 cycles at 1 A g-1 and followed 500 cycles at 100 mA g-1.



Figure S6. The cycled or rested cells Li ion diffusion kinetic calculated by GITT. The 

coefficient versus state of charge and discharge of (a) the rested cells, (b) the cells 

cycled at 100 mA g-1, and (c) the cells cycled at 1 A g-1.



Figure S7. Analytical comparison of electrochemical mechanism of cells cycled or 

rested with 936 h. Cyclic voltammogram curves at a scan rate of 0.1 mV s-1.



Figure S8. The elemental energy dispersive spectrum of the rested carbon electrodes 

for 936 h.



Figure S9. The elemental energy dispersive spectrum of the carbon electrodes after 

cycled at 100 mA g-1 for 936 h.



Figure S10. The elemental energy dispersive spectrum of the carbon electrodes after 

cycled at 1 A g-1 for 936 h.



Figure S11. High-resolution TEM images of the porous carbon materials after cycled 

at 1 A g-1 for 936 h, acquired from the other areas.



Figure S12. Characterization of components of SEI covered on the surface of 

cycled carbon and Li metal electrodes. XPS (a) F 1s and (b) P 2p spectra of carbon 

electrodes from (a) the rested cells, (b) the cells cycled at 100 mA g-1, and (c) the cells 

cycled at 1 A g-1 for 936 h. (c) F 1s and (d) P 2p spectra of Li metal electrodes for 

three groups of batteries after cycled or rested.



Table. S1 The elemental quantitative analysis of the carbon electrodes after cycled or 

rested from SEM-EDS measurement.


