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Figures: 

 

Figure S1. SEM images of a) PVDF, b) SFC5, c) FC5, d) FC5-S5. 

 

Figure S2. Nitrogen adsorption-desorption isotherms (a) SFC5, (b) FC5, and (c) FC5-S5. Insets show the 

corresponding pore size distribution curves. 

 



  
 

 

 

Figure S3. (a) XPS survey spectra of SFC5, FC5-S5 and FC5; (b-c) High-resolution XPS spectra of FC5; 

(d-f) High-resolution XPS spectra of FC5-S5. 

 

Figure S4. Raman spectra of a) FC5; b) FC5-S5. 

 

Figure S5. CV curves of a) FC5; b) FC5-S5 composite electrode. 



  
 

 

 

Figure S6. Galvanostatic discharge-charge curves of a) FC5 and b) FC5-S5 composite electrode. 

 

Figure S7. CV curves at different sweep rates a) SFC5, b) FC5 and c) FC5-S5 composite electrode. 

 

Figure S8. Galvanostatic intermittent titration (GITT) curve for SFC5 composite electrode. 



  
 

 

 

Table: 

Table S1. The atom ratio of elements on the surface of FC5, FC5-S5 and SFC5 

 

 

 

 

 

 

 

 

 

Table S2. Electrochemical impedance parameters of FC5, FC5-S5 and SFC5. 

 FC5 FC5-S5 SFC5 

Rct (Ω) 344.7 216.8 182.4 

Theoretical calculations: 

The first-principles calculations are performed on the basis of density functional theory (DFT) im-

plemented in the VASP[44] package, and the electronic states are expanded using the projector 

augmented wave (PAW)[45] approach with a cutoff of 500 eV. The energy convergence criterion is 

10−5 eV, and the maximal residual force is smaller than 10−2 eV Å −1. The exchange–correlation en-

ergy is described by the modified Perdew–Burke–Ernzerhof (PBE) functional[46] with semiempir-

ical corrections of the DFT-D3 method based on the general gradient approximation (GGA). A 5 × 

5 × 2 graphite-like carbon supercell with defects is calculated. The Brillouin zone is sampled with a 

7 × 7 × 9 Monkhorst mesh, and the force convergence threshold is 0.05 eV/Å . The density of states 

calculations were performed with density functional theory (DFT) by combining the Vienna ab 

initio simulation package (VASP) with the postprocessing VASPKIT[47] package. 

Samples 
Element content (at. %) 

C S F O 

FC5 82.45 0 8.66 8.9 

FC5-S5 83.91 8.01 2.34 5.74 

SFC5 71.56 10.11 9.54 8.8 


