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heterostructure with reported cathode materials for Zn2+ ions storage.

Table S2. Comparison of diffusion coefficient of the V5S8/V2O5 heterostructure with 

previous reported cathode materials.
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Figure S1. SEM image of VS4.
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Figure S2. SEM image of VS4.
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Figure S3. TEM image of VS4.
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Figure S4. HRTEM image with corresponding SAED pattern of VS4.
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Figure S5. SEM image of V5S8.
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Figure S6. Element mapping of VS4.
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Figure S7. Cycling performance of V5S8 at 0.1 A g-1.
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Figure S8. Cyclic voltammograms curves of V5S8 at various scan rates.
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Figure S9. Surface potential of (a) V2O5 and (b) V5S8.
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Figure S10. a) Galvanostatic charge and discharge curves of VS4 at 0.1 A g-1. b) Ex-

situ XRD patterns of the VS4 electrode at different state of charge.
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Figure S11. High-resolution XPS spectra of a) V 2p, b) S 2p, and c) O 1s of the VS4 

electrode at different state of charge.
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Figure S12. Cyclic voltammograms curves of VS4/VO2 heterostructure at 0.2 mV s-1.
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Figure S13. Galvanostatic charge and discharge curves of VS4/VO2 heterostructure at 

0.1 A g-1.
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Figure S14. Comparison of cycling performance of VS4/VO2 heterostructure and 

VS4.



17

Figure S15. Comparison of rate capability of VS4/VO2 heterostructure and VS4 at 

various current densities.
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Figure S16. Comparison of long-term cycling performance of VS4/VO2 

heterostructure and VS4.
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Figure S17. a) Cyclic voltammograms curves of VS4/VO2 heterostructure at various 

scan rates. b) The b-values of VS4/VO2 heterostructure. c) Capacity contribution of 

VS4/VO2 heterostructure at different scan rates.
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Figure S18. Galvanostatic charge and discharge curves at 0.1 A g-1 of galvanostatic 

intermittent titration technique and Zn2+ ions diffusion coefficient of VS4/VO2 

heterostructure.
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Table S1. Comparison of electrochemical performances of the V5S8/V2O5 

heterostructure with reported cathode materials for Zn2+ ions storage.

Material
Current
density
(A g-1)

Specific 
capacity

(mAh g-1)

Cycle
number

capacity 
retention 

rate
Reference

VS2 0.1 170 25 77% [1]

VS2@VOOH 0.5 143 200 83% [2]

VS2/VOx 0.05 310 70 75% [3]

VS4 1 219 100 57.2 [4]

VS4/rGO 1 296 100 80% [4]

Oxygen-incorporated 
MoS2

0.1 232 / 68% [5]

VS2 0.5 165 500 83% [6]

V5S8/V2O5

heterostructure 0.1 352 100 81% This 
work
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Table S2. Comparison of diffusion coefficient of the V5S8/V2O5 heterostructure with 

previous reported cathode materials.

Cathode Material Diffusion coefficient
[cm2 s-1] Ref.

VS2 10-9-10-10 [7]

W doped VS4 10-12 [8]

Mo doped VS4 10-12 [9]

VS4 10-11-10-13 [10]

V6O13H2O 10-10-10-12 [11]

V5S8/V2O5

heterostructure 10-10-10-12 This work



23

References

[1] P. He, M. Yan, G. Zhang, R. Sun, L. Chen, Q. An and L. Mai, Advanced Energy 

Materials, 2017, 7, 1601920. 

[2] X. Pu, T. Song, L. Tang, Y. Tao, T. Cao, Q. Xu, H. Liu, Y. Wang and Y. Xia, 

Journal of Power Sources, 2019, 437, 226917.

[3] D. Yu, Z. Wei, X. Zhang, Y. Zeng, C. Wang, G. Chen, Z. X. Shen and F. Du, 

Advanced Functional Materials, 2020, 31, 2008743. 

[4] C. Zheng, Z. Guo, B. Jian, Z. Chen, J. Zhong, N. Li and S. Huang, Chemical 

Engineering Journal, 2023, 475, 146408. 

[5] H. Liang, Z. Cao, F. Ming, W. Zhang, D. H. Anjum, Y. Cui, L. Cavallo and H. N. 

Alshareef, Nano Letters, 2019, 19, 3199–3206.

[6] T. Jiao, Q. Yang, S. Wu, Z. Wang, D. Chen, D. Shen, B. Liu, J. Cheng, H. Li, L. 

Ma, C. Zhi and W. Zhang, Journal of Materials Chemistry A, 2019, 7, 16330–

16338.

[7] T. Li, X. Dong, H. Yang, J. Zhang, R. Huang, Z. Lv, Y. Li, S. Zhang, F. Huang 

and T. Lin, Energy & Environmental Science, 2025, 18, 3169–3176.

[8] Y. Tian, J. Chen, G. Wang, B. Sun, A. Meng, L. Wang, G. Li, J. Huang, S. Ding 

and Z. Li, Journal of Energy Chemistry, 2024, 89, 89–98. 

[9] S. Ding, Z. Li, X. Dai, C. Sun and A. Meng, Chemical Engineering Journal, 

2021, 417, 129328.

[10]Q. Zhu, Q. Xiao, B. Zhang, Z. Yan, X. Liu, S. Chen, Z. Ren and Y. Yu, Journal 

of Materials Chemistry A, 2020, 8, 10761–10766.



24

[11]S. Li, B. Lv, J. Gao, X. He and J. Wang, Journal of Alloys and Compounds, 2025, 

1021, 179721. 


