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Fig. S1. (a), (b) High magnification and low magnification SEM patterns of C@NaCl material; 

(c), (d) High magnification and low magnification SEM patterns of porous carbon material; (e), 

(f) High magnification and low magnification SEM patterns of S@C material.

2



Fig. S2. C@NaCl XRD pattern.
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Fig. S3. Fourier infrared spectra (FTIR) of porous carbon materials.
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Fig. S4. (a) S@C material S 2p XPS spectrum; (b) XPS of porous carbon compared with S@C 

material C 1s.
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Fig. S5. (a) S@C charge discharge curves under different current densities; (b) S@C charge 

discharge curve at 200 mA g-1 current density.
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Table S1. Ip-v1/2 slope and proton diffusion coefficient corresponded to different redox peaks.

Reaction peaks DMg2+

A 2.35 × 10-5 cm2 s-1

B 1.66 × 10-5 cm2 s-1

C 2.11 × 10-5 cm2 s-1

D 6.53 × 10-5 cm2 s-1
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Fig. S6 shows the comparison of electrodes before and after the cycle, it can be seen that S@C 

material can still maintain the basic morphology after the cycle and is not broken, and the whole 

electrode remains intact after the cycle. Therefore, it can be inferred that S does not react with 

Cu, so that the electrode can remain intact. Fig. 6e and Fig. S7 are comparison diagrams of 

element distribution, it can also be seen that magnesium sulfide gradually forms on the surface of 

S@C material with the progress of charging and discharging.

Fig. S6. (a), (b) S@C SEM image of the original electrode sheet of the material; (c), (d) SEM 

image of the electrode after 50 cycles.
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Fig. S7. Pre-cycle (a) SEM image of electrode sheet; (b-d) Distribution of C and S elements in 

the electrode sheet.
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Fig. S8. (a) the 2PhMgCl/THF-AlCl3 electrolyte, (b) 0.2 M MgS in 2PhMgCl/THF-AlCl3 

electrolyte, (c) 0.2 M MgS4 in 2PhMgCl/THF-AlCl3 electrolyte and (d) 0.2 M MgS8 in 

2PhMgCl/THF-AlCl3 electrolyte.
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As shown in Fig. S9, through the porous carbon material based on the battery performance test, 

it showed very poor performance in the multiplier and cycle, 50 mA g-1, can only maintain about 

3 mAh g-1 capacity, and the cycle is directly decreased after 20 turns. Therefore, S@C material is 

mainly sulfur element in providing capacity.

Fig. S9. Performance diagram based on porous carbon materials: (a) Magnification performance 

diagram; (b) Cycle performance diagram.
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