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Fig. S1 a, b SEM and c, d TEM images of SnO2 hollow nanospheres precursor 

mailto:liuzhongyi@zzu.edu.cn
mailto:danli@zzu.edu.cn


S2/S12 
 

 

Fig. S2 a, b SEM and c, d TEM images of SnO2@C hollow nanospheres intermediate 

 

Fig. S3 XRD patterns of SnO2 and SnO2@C

 

Fig. S4 a, b SEM images of the SnS2@C obtained at the sulfidation temperature 

of 320 °C 
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Fig. S5 a, b SEM and c, d HRTEM images of SnS2@C hollow nanospheres 

 

Fig. S6 XRD pattern of SnS2/C bulks

 
Fig. S7 XRD pattern of the bare SnS2 
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Fig. S8 a, b SEM of the bare SnS2 

 

Fig. S9 a Rate capability and b cycling performance of the bare SnS2

 

Fig. S10. Raman spectrum of SnS2/C bulks 
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Fig. S11 a SEM and b TEM images of SnS2/C bulks

 

Fig. S12 N2 adsorption/desorption isotherms of the a SnS2/C bulks and b SnS2@C 

hollow nanospheres 
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Fig. S13 The charge/discharge profiles of SnS2@C at different cycles at a current 

density of 0.2 A g-1 

 

Fig. 14 Experimental (dot) and simulated (line) Nyquist plots of SnO2/C and 

SnO2@C. Inset depicts the equivalent circuit 

Table S1 Resistance values simulated from modeling the experimental impedance 

spectra 

Sample Rs () Rct () 

SnO2/C 2.79 189.1 

SnO2@C 3.91 161.7 
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Fig. S15 a CV curves at various scan rates, b relationship between log i and log v 

plots of anodic and cathodic peaks, c contribution ratios of capacitive capacity of 

SnS2/C at various scan rates 
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Table S2 Summary of the electrochemical performance of SnS2-based materials 

Structures Materials 
Cycling performance 

(mAh g-1) 

Rate 

Capability 

(mAh g-1) 

Refs. 

0D 

N, S-doped graphene 

aerogel/SnS2 nanocrystal 
527 after 50 cycles at 0.02 A g-1 340 at 0.8 A g-1  [1] 

Ultrafine SnS2 

nanocrystals/rGO 
418 after 100 cycles at 1 A g-1 260 at 10 A g-1  [2] 

SnS2 ultrafine 

nanocrystals/graphene 
680 after 100 cycles at 0.2 A g-1 250 at 11.2 A g-1  [3] 

SnS2-rGO composite 450 after 150 cycles at 0.5 A g-1 340 at 2 A g-1  [4] 

2D 

2D SnS2 nanosheets 647 after 50 cycles at 0.1 A g-1 435 at at 2 A g-1  [5] 

SnS2@graphene ~520 after 50 cycles at 0.03 A g-1 300 at 7.29 A g-1  [6] 

SnS2-rGO composite 628 after 100 cycles at 0.2 A g-1 544 at 2 A g-1  [7] 

SnS2/graphene 650 after 100 cycles at 0.2 A g-1 326 at 4 A g-1  [8] 

2D SnS2 nanoarray NA 400 at 10 A g-1  [9] 

Few-layered SnS2/rGO 509 after 300 cycles at 0.2 A g-1 337 at 12.8 A g-1  [10] 

Few-layered 

pseudocapacitive SnS2 
338 after 150 cycles at 2.5 A g-1 172 at 12 A g-1  [11] 

SnS2 

nanoplatelet@graphene 
670 after 60 cycles at 0.02 A g-1 152 at 0.64 A g-1  [12] 

2D MXene/SnS2 

composites 
322 after 200 cycles at 0.1 A g-1 78 at 2 A g-1  [13] 

2D SnS2/CNTs hybrid 476.3 after 100 cycles at 0.05 A g-1 
265.5 at 3.2 A g-

1 
 [14] 

SnS2@graphene 

nanosheet arrays 
378 after 200 cycles at 1.2 A g-1 348 at 3 A g-1  [15] 

SnS2 nanowall arrays 576 after 100 cycles at 0.5 A g-1 ~370 at 5 A g-1  [16] 

SnS2/graphene 

nanocomposites 
615.2 after 100 cycles at 0.2 A g-1 501.5 at 2 A g-1  [17] 

SnS2 nanosheet 

assemblies 
~420 after 100 cycles at 0.5 A g-1 500 at 5 A g-1  [18] 

SnS2/rGO sandwich 

hybrid 
843 after 100 cycles at 0.1 A g-1 335 at 8.4 A g-1  [19] 

SnS2 nanoplates 241.5 after 50 cycles at 0.1 A g-1 77 at 5 A g-1  [20] 

SnS2/S-doped graphene ~300 after 500 cycles at 2 A g-1 150 at 5 A g-1  [21] 

Layered SnS2 cross- 716.2 after 100 cycles at 0.1 A g-1 445 at 5 A g-1  [22] 
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linked/CNTs 

SnS2 nanosheets 414 after 50 cycles at 0.05 A g-1 299 at 0.5 A g-1  [23] 

3D 

SnS2/C nanospheres 570 after 100 cycles at 0.05 A g-1 360 at at 1 A g-1  [24] 

3D SnS2 flowers/CNT 460 after 20 cycles at 0.02 A g-1 180 at 1.28 A g-1  [25] 

Flower-like SnS2@rGO 509 after 50 cycles at 0.1 A g-1 102 at 0.4 A g-1  [26] 

Hybrids 

SnS2/Sb2S3 

heterostructures/rGO 
642 after 100 cycles at 0.2 A g-1 567 at 4 A g-1  [27] 

Hollow SnO2/SnS2 

hybrids 
485.6 after 100 cycles at 0.3 A g-1 

245.4 at 2.5 A g-

1 
 [28] 

MoS2@SnS2 

nanoflakes/graphene 
100 after 50 cycles at 0.08 A g-1 145 at 0.32 A g-1  [29] 

SnO2/SnS2/CNTs 

composite 
355 after 100 cycles at 0.05 A g-1 105 at 3.2 A g-1  [30] 

Hollow 

nanospheres 

SnS2@C hollow 

nanospheres 
626.8 after 200 cycles at 0.2 A g-1 304.4 at 5 A g-1 

This 

work 
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