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Figure S1. SEM image (a) and XRD pattern (b) of Sb2S3 nanorod precursor.

Figure S2. Pristine (a) and magnified (b) SEM images of Sb2S3@Fe2O3 precursor.
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Figure S3. Pristine (a) and magnified (b) SEM images of SFS composite. XRD 

pattern of SFS composite (c).

Figure S4. High-resolution Fe 2p XPS spectra for SFS (a) and SFS/C (b) composites.
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Figure S5. High-resolution S 2p XPS spectra for Sb2S3, SFS and SFS/C electrodes.
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Figure S6. The TGA analysis of SFS/C, SFS and Sb2S3 composites.

For the SFS/C electrode, the initial weight loss between 300 and 400ºC is attributed to 

the combustion of Sb2S3 with the formation of Sb2O4.S1 The following two stages of 

weight loss in the range of 400-600 ºC can be assigned to the combustion of carbon in 

air and the oxidation of FeS2 to Fe2O3, respectively.S2 It is worth noting that the 

weight increase at around 400ºC may be indexed into the formation of FeSO4.S3 The 

content of the graphene is calculated to be ≈ 10.2%.
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Figure S7. The charge/discharge curves during the initial three cycles at 0.1 A g-1 (a), 

and at different current densities from 0.1 to 10 A g-1 (b) for SFS electrode. 

Figure S8. The charge/discharge curves during the initial three cycles at 0.1 A g-1 (a), 

and at different current densities from 0.1 to 10 A g-1 (b) for Sb2S3 electrode. 
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Table S1. Comparison of the cycling stability of SFS/C with other reported 

Sb2S3-based anodes for SIBs.

Sample

Current 

density (mA 

g-1)

Cycle 

number

Reversible 

capacity (mAh 

g-1)

References

MWNTs@Sb2S3@PP

y
100 100 596 S1

IL-Sb2S3/rGO 500 100 495.1 S2

ZnS-Sb2S3@C 100 120 630 S4

SnS2/Sb2S3@rGO 1000 400 513 S5

Sb2S3/PPy 500 50 236 S6

Sb2S3/MoS2 100 100 610 S7

Sb2S3@MWCNTs 50 50 412.3 S8

Sb2S3@C 100 100 699.1 S9

Sb2S3@P/C 50 100 611 S10

SSNR/C 100 100 570 S11

rGO/ Sb2S3 50 50 670 S12

a- Sb2S3 50 100 586 S13

SFS/C 5000 1000 534.8 This work

SFS 5000 600 518.9 This work
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Figure S9. The charge/discharge curves at ultrahigh rate of 5 A g-1 at different cycles 

for Sb2S3 (a), SFS (b), and SFS/C (c) composites. 
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Figure S10. The CV curves at a scan rate of 0.1 mV s-1 during the initial three cycles 

(a), and at different scan rates (b) for SFS composite. The proportion of capacity 

contribution at different scan rates (c) and the CV curves with the pseudocapacitive 

contribution at 1.0 mV s-1 (d) for SFS composite. 
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Figure S11. The CV curves at a scan rate of 0.1 mV s-1 during the initial three cycles 

(a), and at different scan rates (b) for Sb2S3 composite. The proportion of capacity 

contribution at different scan rates (c) and the CV curves with the pseudocapacitive 

contribution at 1.0 mV s-1 (d) for Sb2S3 electrode. 
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Figure S12. Stacked in-situ XRD patterns during the first cycle for SFS/C composite.

Table S2. Fitting results of EIS in Figure 5 with the proposed equivalent circuit. 

Samples Rs(Ω) Rct(Ω) σ(Ωcm2 s-1/2) DNa
+(cm2 s-1)

Sb2S3 9.869 15.99 118.21 3.34×10-15

SFS 9.185 11.88 95.72 5.09×10-15

SFS/C 8.598 5.98 54.63 1.63×10-14

Rs represents the series resistance, Rct indicates the charge-transfer resistance and 

CPE expresses the constant phase element. 

Equations S1, S2. 

 (S1)𝐷𝑁𝑎 + =
𝑅2𝑇2

2𝑛4𝐹4𝐴2𝐶2𝜎2

 Z' = Rs + Rct + σω-1/2  (S2)

Where R, T, A, F, n, C and  represent the gas constant, absolute temperature, 𝜎𝑤

electrode surface area, Faraday’s constant, number of electron transform per 

molecule, the insertion/extraction Na+ concentration and Warburg factor, respectively.
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Table S3. Energetic results of Na2S adsorption for Sb2S3@FeS2 and pure Sb2S3. (Na 

atom: large yellow sphere, Sb atom: shallow orange sphere, S atom: dark orchid 

sphere, Fe atom: cyan sphere).

Sb2S3@FeS2 Sb2S3

Eads -1.34 eV -0.50 eV

Side

view

Top

view
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Table S4. Difference charge density analysis of Sb2S3@FeS2.

Sb2S3@FeS2

Side view Top view

The total charge density of both Sb2S3 and Sb2S3@FeS2 shows similar charge density 

distribution on the Sb-S plane. While the difference charge density of Sb2S3@FeS2 

exhibits the obvious change in electron density, suggesting the strong interaction 

between Sb2S3 and FeS2.
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Figure S13. The TEM images of SFS/C electrode at different potential states during 

the initial (de)sodiation process: discharged to 0.8 V (a) and 0.1 V (b), charged to 1.4 

V (c) and 3.0 V (d).
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Figure S14. The TEM (a), magnified TEM (b), HRTEM (c) and SAED (d) images of 

the SFS/C electrodes after 100 cycles at a current density of 0.5 A g-1.
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Figure S15. The TEM (a), magnified TEM (b), HRTEM (c) and SAED (d) images of 

the Sb2S3 electrode after 100 cycles at a current density of 0.5 A g-1.
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Figure S16. The TEM (a), magnified TEM (b), HRTEM (c) and SAED (d) images of 

the SFS electrode after 100 cycles at a current density of 0.5 A g-1.
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