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Fig. S1. Physical characterizations of BC: a) FESEM images, b) XRD pattern, and c,d) 

Pore-size distribution and N2 adsorption/desorption curves.



Fig. S2. Physical characterizations of NCA(700): a) FESEM images, b) XRD pattern, 

c) Raman spectrum, and d) Pore-size distribution and N2 adsorption/desorption curves.



Fig. S3. a) FESEM images of NCCS, and b) linear elemental distribution.



Fig. S4. a) XPS full spectrum of NCCS, and b) the precise spectrum of N1s.



Fig. S5. (a) TGA and DSC curves of NCCS under O2 condition, and (b) XRD pattern 

of TGA tested residual.



Fig. S6. a) FESEM images of NCCS@S, and b) linear elemental distribution.



Fig. S7. XRD pattern of NCCo (NCCS before selenazation).



  
Fig. S8. Corresponding fitting circuit diagram.



Fig. S9. (a) CV curves of NCCS@S at different scan rates from 0.1mV s-1 to 0.5mV s-

1 after 100 cycling at 1C, (b) The fitted lines between log i and log v, (c) Capacitive 

contribution of NCCS@S at 0.5 mV s-1, and (d) The percentage of capacitive 

contribution at different scan rates.



Fig. S10. a) Cyclic voltammetry curves at a scan rate of 0.1 mV s-1, and b) Cycling 

performance of NCCS electrode at 1C.



Fig. S11. FESEM images of NCCS@S after 100 cycling at 1C. 



Fig. S12. a) Rate capacities of the NCCo@S cathodes, b) Voltage profiles, and c) 

Long cycling performance of NCCo@S electrode at 1C.
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Fig. S13. Rate capabilities of NCCS@S compared to the references. 



Tab. S1 Kinetic parameters of NC@S and NCCS@S obtained from equivalent circuit 

fitting. 

Cathode material Rct (Ω)

NC@S 106.36

NCCS@S 44.7



Tab. S2 The DNa+ values for the electrochemistry processes of NC@S and NCCS@S. 

Anode material Diffusion coefficient (cm2 s-1)

NC@S 1.436× 10-12

NCCS@S 1.714 × 10-12
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