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Figure S1. (a) Low resolution SEM image and (b) corresponding size distribution of 

Fe0.667Co(CN)4(H2O)4 nanocubes. 

 

 

 

 

 

 



 

Figure S2. TEM image of a single Fe0.667Co(CN)4(H2O)4 nanocube.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. (a) Low resolution SEM image and (b) corresponding size distribution of Co-Fe-P 

nanocubes. 

 

 

 

 

 

 

 

 



 

Figure S4. XPS survey spectrum of Co-Fe-P nanocubes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S5. HR-TEM image of Co-Fe-P nanocubes. The lattice fringe is attributed to the (101) 

plane of FeP2. 

 

 

 

 

 

 

 

 



 

Figure S6. Nitrogen adsorption-desorption isotherm of the Co-Fe-P nanocubes. The inset 

shows the pore size distribution acquired using the BJH method. 

 

 

 

 

 

 



 

Figure S7. SEM images of Co-Fe nanoparticles. 

 

 

 

 

 

 

 

 

 

 



 

Figure S8. XRD pattern of Co-Fe nanoparticles. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S9. Nitrogen adsorption-desorption isotherm of the Co-Fe nanoparticles. The inset 

shows the pore size distribution obtained using the BJH method. 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S10. SEM images of Co-Fe-P nanoparticles synthesized at 500 °C. 

 

 

 

 

 

 

 

 



 

Figure S11. SEM images of Co-Fe-P nanoparticles synthesized at 650 °C. 

 

 

 

 

 

 

 



 

Figure S12. SEM images of Co-Fe-P nanoparticles synthesized at 700 °C. 

 

 

 

 

 

 

 

 



 
Figure S13. (a) SEM image and the (b) corresponding elemental mappings of the S@Co-Fe 

particles. 

 

 

 

 

 

 

 



 

Figure S14. TGA curves of S@Co-Fe-P and S@Co-Fe nanocubes at a heating rate of 

10 °C/min under Ar atmosphere. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S15. The galvanostatic charge-discharge voltage profiles of S@Co-Fe-P and 

S@Co-Fe cathodes at 0.1 C.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S16. Nyquist plots of S@Co-Fe-P and S@Co-Fe electrodes before cycling. The inset 

shows equivalent circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S17. Cycling performances and Coulombic efficiencies of S@Co-Fe-P-600, 

S@Co-Fe-P-500, S@Co-Fe-P-700 and S@Co-Fe cathodes.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S18. Cycling performance and Coulombic efficiency of the S@Co-Fe cathode at 1 C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S19. TGA curve of S@Co-Fe-P nanocubes with a higher sulfur content of about 82%.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S20. Cycling performance and Coulombic efficiency of S@Co-Fe-P cathode at 1C 

with a higher sulfur content of 82%. The areal sulfur loading is about 3 mg cm -2.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S21. Digital photographs of the separators paired with S@Co-Fe-P and S@Co-Fe 

cathodes after 500 cycles at 1 C, respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S22. EDX spectrum of the lithium metal anode paired with the S@Co-Fe cathode 

after 500 cycles at 1 C. The inset shows the elemental contents and the carbon come from the 

nearby conducting substrate.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S23. EDX spectrum of the lithium metal anode paired with the S@Co-Fe-P cathode 

after 500 cycles at 1 C. The inset shows the elemental contents.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S24. Comparison of the areal capacity of this work with other reported metal 

compounds as sulfur host materials for Li-S batteries. 1-19 

 

 

 

 

 

 

 

 



 

Figure S25. Top view of a Li2S6 molecule adsorbed on the (-111) plane of CoP2 using DFT 

calculations. The pink, blue, yellow and light blue balls represent Co, P, S and Li atoms, 

respectively.  

 

 

 

 

 

 



 

Figure S26. Top view of a Li2S6 molecule adsorbed on the (101) plane of FeP2 using DFT 

calculations. The red, blue, yellow and light blue balls represent Fe, P, S and Li atoms, 

respectively.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 



 

Figure S27. Side view a Li2S6 molecule adsorbed on the (110) plane of Fe0.25Co0.75 using 

DFT calculations. The binding energy is calculated to be -1.11 eV. The pink, red, yellow and 

light blue balls represent Co, Fe, S and Li atoms, respectively.   

 

 

 

 

 

 

 

 

 

 

 



 

Figure S28. The calculated binding energies between Li2S6 and CoP2, FeP2 and Fe0.25Co0.75 

(111).  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S29. (a) CV curves of Li2S6 and Li2S6-free symmetric cells. (b) EIS spectra of 

symmetric Li2S6 cells. The inset in Figure b shows equivalent circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S1. Parameters identified by modeling the impedance spectra in Figure S16. 

Working Electrode Re (Ω) Rct (Ω) Y1(Ω-1cm-2s-n) n1 

S@Co-Fe-P 5.761 56.81 2.46×10-5 0.74 

S@Co-Fe 8.003 205.8 4.89×10-6 0.85 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Parameters identified by modeling the impedance spectra of Li2S6 symmetric cells 

in Figure S29. 

Working Electrode Re (Ω) Rct (Ω) Y1(Ω-1cm-2s-n) n1 

Co-Fe-P 4.352 352 3.86×10-5 0.70 

Co-Fe 5.356 613.3 1.89×10-5 0.79 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S3. Comparison of the cycling performance of this work with other previously 

reported metal compounds as sulfur host materials for Li-S batteries.  

Name Initial capacity 

(mAh g-1) 

Cycle 

number 

Current 

rate (C) 

Capacity decay 

rate per cycle (%) 

This work 863 500 1 0.043 

S/WO3
20 769 100 0.2 0.56 

C@TiO2@C–S21 774 500 2 0.068 

Ni3S2
22 526 300 0.5 0.24 

S/Ti4O7
23 850 500 2 0.059 

NbS2@S@IG24 500 600 1 0.033 

S/TiS2
22 700 300 0.5 0.073 

S/TiO-Graphene25 831 200 2 0.226 

a-Ti3C2−S/d-Ti3C2/PP26 800 200 2 0.248 

S/FeS22 705 300 0.5 0.175 

S/W2C NPs-CNFs13 864 500 1 0.06 

S/SnS2
22 610 300 0.5 0.229 

S/TiN14 988 500 0.5 0.07 

S/ VS2
22 830 300 0.5 0.052 

S/WC20 843 100 0.2 0.18 

S/MgO27 860 100 0.2 0.18 

S/CoS2
22 684 300 0.5 0.05 
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