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Fig. S1. FE-SEM and TEM images of Ni-Ga precursor
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Fig. S2. Elemental mapping image of MSNGOHS sample

Fig. S3. Survey spectrum of the GW-YS-NFOHS sample.
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Fig. S4. FE-SEM and TEM images of Ni-Fe precursor
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Fig. S5. Elemental mapping image of YS-NFOHS sample
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Fig. S6. CV plots of GW-MSNGOHS, MSNGOHS and bare nickel foam electrodes

Fig. S7. (a) CV plots of MSNGOHS electrode at different scan rates. (b) GCD plots of MSNGOHS electrode 
at various current densities.
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Fig. S8. Nyquist plots of GW-MSNGOHS and MSNGOHS electrodes.

Fig. S9. (a) Nyquist plots of GW-MSNGOHS electrode before and after cycling (b) Nyquist plots of 
MSNGOHS electrode before and after cycling
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Fig. S10. (a and b) GCD curves of GW-MSNGOHS electrode: first and last 20 cycles test.

Fig. S11. (a and b) GCD curves of MSNGOHS electrode: first and last 20 cycles test.
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Fig. S12. (a) FE-SEM image of the MSNGOHS electrode after 10000 cycles. (b) TEM image of the 
MSNGOHS electrode after 10000 cycles. (c) FE-SEM image of the GW-MSNGOHS electrode after 10000 
cycles. (d) TEM image of the GW-MSNGOHS electrode after 10000 cycles.

Fig. S13. CV plots of GW-YSNFOHS and YS-NFOHS electrodes
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Fig. S14. (a) CV plots of YS-NFOHS electrode at different scan rates. (b) GCD plots of YS-NFOHS 
electrode at various current densities.

Fig. S15. Nyquist plots of GW-YS-NFOHS and YS-NFOHS electrodes.
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Fig. S16. (a) Nyquist plots of GW-MSNGOHS electrode before and after cycling (b) Nyquist plots of 

MSNGOHS electrode before and after cycling.

Fig. S17. (a and b) GCD curves of GW-YS-NFOHS electrode: first and last 20 cycles test.

9



Fig. S18. (a and b) GCD curves of GW-YS-NFOHS electrode: first and last 20 cycles test.
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Fig. S19. (a) FE-SEM image of the YS-NFOHS electrode after 10000 cycles. (b) TEM image of the YS-
NFOHS electrode after 10000 cycles. (c) FE-SEM image of the GW-YS-NFOHS electrode after 10000 
cycles. (d) TEM image of the GW-YS-NFOHS electrode after 10000 cycles.
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Fig. S20. CV plots of GW-MSNGOHS (positive) and GW-YS-NFOHS (negative) electrodes at a scan rate 
of 50 mV s-1.

Table S1. Comparison of the electrochemical performance of GW-MSNGOHS electrode in three and two 
electrode systems with other previously reported electrodes.
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Composition Capacity 3 and 2 
electrodes (mAh g-

1)

Cycles, retention 
2 and 3 electrode

ED (W h kg-1) 2 
Electrode

Reference

MnCo2O4.5@Ni(OH)2 318 at 3 A g-1 (3 E)

70.67 at 1 A g-1 (2 
E)

5000, 87.7% (3 E

3000, 90.4% (2 E)

56.53 1

Co3O4 209 at 1 A g-1 (3 E) 3000, 90 (3 E) 41.4 2

NiCo2O4 130 at .63 A g-1 (3 
E)

100, 100 (3 E) 16.6 3

NiO 119.7 at 2 A g-1(3 
E)

28.3 at 2 A g-1 (2 
E)

5000, 84.2% (3 E)

5000, 85.2% (2 E)

48 4

ZnCo2O4 78.89 at 1 A g-1 (3 
E)

34.7 at .2 A g-1 (2 
E)

27.78 5

Co3O4/Co(OH)2 184.9 at 1 A g-1 (3 
E)

58.9 at 4 A g-1 (2 
E)

5000, 90% (3 E)

5000, 91% (2 E)

37.6 6

NiCo2S4@Ni(OH)2 404.2 at 2 A g-1 (3 
E)

5000, 90% (3 E)

6000, 97% (2 E)

83 7



References

1 Y.-L. Liu, C. Yan, G.-G. Wang, H.-Y. Zhang, L.-Y. Dang, B.-W. Wu, Z.-Q. Lin, X.-S. An and 

J. Han, ACS Appl. Mater. Interfaces 2019, 11, 9984-9993.

2 L. Zhang, Y. Zhang, S. Huang, Y. Yuan, H. Li, Z. Jin, J. Wu, Q. Liao, L. Hu, J. Lu, S. Ruan and 

Y.-J. Zeng, Electrochim. Acta, 2018, 281, 189-197.

3 Y. Yuan, Y. Lu, B.‑E. Jia, H. Tang, L. Chen, Y.‑J. Zeng, Y. Hou, Q. Zhang, Q. He, J. Leng, Z. 

Ye and J. Lu, Nano-Micro Lett. 2019, 42, 2-12.

4 J. Lin, Y. Yan, H. Wang, X. Zheng, Z. Jiang, Y. Wang, J. Qi, J. Cao, W. Fei and J, Feng, J. 

Alloys Compd. 2019, 794, 255-260.

5 Y. Shang, T. Xie, C. Ma, L. Su, Y. Gai, J. Liu, L. Gong, Electrochim. Acta 2018, 286, 103-113.

6 G. Lee, J. Jang, J. Power Sources 2019, 423, 115-124.

7 B. Shi, B. Saravanakumare, W. Wei, G. D, S. Wu, X. Lu, M. Zeng, X. Gao, Q. Wang, G. Zhou, 

J.-M. Liu, K. Kempa, J. Gao, J. Alloys Compd. 2019, 790, 693-702.

12

GW-MSNGOHS 411.25 at 1 A g-1 
(3 E)

140.2 at 1 A g-1 
(2 E)

10000, 98.9 (3 E)

10000, 92.1 (2 
E)

118.97 This 
work


