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Characterizations 

TEM analysis of ZnS@SNG and ZnS-0 was performed on the JEM-2100 high resolution 

transmission electron microscope of JEOL. SEM analysis of ZnS@SNG and ZnS-0 was 

performed on the JSM-7500F cold field emission scanning electron microscope of JEOL.  

 

 

Fig. S1. The structure of [HMMIm]2[ZnCl4]. 

 

 

Fig. S2. SEM image of ZnS-NDs@SNG electrode. 

 



 

Fig. S3. (a) XRD patterns and (b) TG curves of ZnS-NDs@SNG, ZnS@SNG and ZnS-0; (c) 

Raman spectra of ZnS-NDs@SNG and ZnS@SNG nanocomposites; (d) XRD patterns of ZnS-0, 

ZnS@SNG and ZnS-NDs@SNG composites after heating at 800℃ in the air. 

 

 

Fig. S4. XPS spectra of ZnS-NDs@SNG: (a) survey; XPS spectra of ZnS@SNG: (b) C 1s, (c) S 

2p. 

 



 

Fig. S5. CV curves of ZnS@SNG (a) and ZnS-0 (b) at a scan rate of 0.1 mV s−1 between 0.05 and 

3.0 V.  

 

 

Fig. S6. Charge/discharge curves of ZnS@SNG (a) and ZnS-0 (b) at the current density of 60 mA 

g−1.  

 

 

Fig. S7. Charge-discharge curves of ZnS-NDs@SNG (a), ZnS@SNG (b), and ZnS-0 (c) at various 

current densities. 



 

Fig. S8. Kinetic analysis of different anodes: CV curves of ZnS@SNG (a) and ZnS-0 (c) with 

scan rates from 0.1 to 2 mV s−1. Log(v) versus Log(i) plots used to calculate the b values at the 

anodic peak for ZnS@SNG (b) and ZnS-0 (d). 

 

Table S1. Details of the samples. 

electrode C (wt %) S (wt %) N (wt %) 

ZnS-NDs@SNG 35.58 19.27 1.58 

ZnS@SNG 49.90 15.47 1.13 

ZnS-0 2.44 30.76 0.31 

 

Table S2. Comparison of different ZnS-based materials for LIBs. 

electrode 
current density

（mA g−1） 

cycle 

number 

discharge capacity 

（mAh g−1） 
Ref. 

ZnS-NDs@SNG 10000 5000 648.1 The work 

ZnS/C 0.1 C 50 948.9 [1] 

CC-ZnS/CNT 
100 200 730 

[2] 
2000 4000 333 

ZnS/NC 
200 100 757 

[3] 
2000 1000 ~500 



ZnS-CNTs 5000 1200 451.3 [4] 

ZnS-CFC 100 300 658 [5] 

ZnS@(2D)Gra 100 300 444 [6] 

ZnS/C 100 100 483 [7] 

ZnS/C-800 300 80 624 [8] 

ZnS-C/G 1000 200 452 [9] 

ZnS/C 1000 1200 659 [10] 

ZnS@SNG 1000 500 480.9 [11] 

ZnS/CC 1C 100 487 [12] 

ZnS/NC 200 150 521.8 [13] 

ZnS/PCNFs 100 150 718 [14] 

ZnS-QDs@mNC 840 300 506 [15] 

GLC@ZnS 1000 200 890 [16] 

ZnS@HPC 1000 200 ~400 [17] 

nano-ZnS-C 500 600 506 [18] 

Nanotube Structured ZnS 0.2C 100 450 [19] 

ZnS/C 500 300 ~750 [20] 

ZnS NR@HCP-600 600 300 694 [21] 
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