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Fig. S1 SEM images of ZnO/Co3O4 samples obtained under different reaction times: (a) 1 

h, (b) 2 h, (c) 3 h (scale bar: 200 nm).
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Fig. S2 TGA curve of as-obtained ZnO/Co3O4-pre.
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Fig. S3 SEM images of ZnO/Co3O4 samples annealed in air for 40 min at (a) 550 and (b) 

650 °C (scale bar: 500 nm).

Fig. S4 Comparison between ZnO/Co3O4 and commercial graphite (0.4 g each).
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Fig. S5 TEM images of solvothermal precursors: (a-c) ZnO/Co3O4-pre, (d-f) ZnO-pre 

and (g-i) Co3O4-pre at different magnifications.
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Fig. S6 SEM images of solvothermal precursors: (a-c) ZnO/Co3O4-pre, (d-f) ZnO-pre and 

(g-i) Co3O4-pre at different magnifications.
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Fig. S7 (a-c) STEM image and elemental mappings of ZnO/Co3O4. (d) Spatial 

distributions of Zn and Co elements and EDS of ZnO/Co3O4 (scale bar: 6 nm).

Fig. S8 HRTEM image of ZnO/Co3O4.
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Fig. S9 XRD patterns of ZnO/Co3O4-pre, ZnO-pre and Co3O4-pre.

Fig. S10 (a) Zn 2p high-resolution XPS spectrum of ZnO. (b) Co 2p high-resolution XPS 

spectrum of Co3O4.
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Fig. S11 ZnO/Co3O4 composites with different ratios of ZnO and Co3O4: (a, b) ZC-3-2, 

(c, d) ZC-1-1, (e, f) ZC-1-2, (g, h) ZC-1-8. Scale bars: 500 nm (a, c, e, g) and 150 nm (b, 

d, f, h).
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Fig. S12 Cycling performance of ZnO/Co3O4 composites with different ratios of ZnO and 

Co3O4: ZC-3-2, ZC-1-1, ZC-1-2 and ZC-1-8 at a current density of 0.1 A g-1.

Fig. S13 Coulombic efficiencies of ZnO/Co3O4 at (a) 0.5 A g-1 and (b) 1 A g-1.
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Fig. S14 Charge/discharge profiles of ZnO/Co3O4 at (a) 0.5 A g-1 and (b) 1 A g-1.

Fig. S15 Cycling performances of ZnO, Co3O4 and ZnO/Co3O4-PM at current densities 

of (a) 0.5 A g-1 and (b) 1 A g-1.
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Fig. S16 (a) Nyquist plots of ZnO/Co3O4, ZnO and Co3O4 electrodes before cycling and 

(b) the corresponding fitted straight lines of Z′ versus ω-1/2 at low frequency.

Fig. S17 SEM images of (a) ZnO/Co3O4, (b) ZnO and (c) Co3O4 fresh electrodes.

Fig. S18 SEM images of (a) ZnO/Co3O4, (b) ZnO and (c) Co3O4 electrodes after cycling 

at 0.1 A g-1 for 100 times.
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Fig. S19 Coulombic efficiencies of ZnO/Co3O4, ZnO, Co3O4 and ZnO/Co3O4-PM at 

various rates.

Fig. S20 Rate profiles of (a) ZnO/Co3O4, (b) ZnO and (c) Co3O4.
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Fig. S21 Comparison of lithium storage performances of walnut-like ZnO/Co3O4 with 

reported ZnO/Co3O4 composites (ZnO/Co3O4 nanocomposite clusters1), ZnO 

(ZnO/ZnFe2O4,2 ZnO/Ni3ZnC0.7/C,3 ZnO nanoparticles,4 ZnO nanoparticles in 

mesoporous carbon,5 MOF-derived ZnO nanoparticles,6 ZnO/MWCNT,7 carbon/ZnO 

nanomembrane foam,8 hollow ZnO nanoparticles9), and Co3O4 (hollow-structured Co3O4 

nanoparticles,10 MWCNT/Co3O4 Polyhedra,11 Co3O4/Co nanoparticles enclosed graphitic 

carbon12).
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Fig. S22 Fitted straight lines of Z′ versus ω-1/2 at low frequency region for (a) ZnO/Co3O4, 

(b) ZnO and (c) Co3O4.

Table S1 Specific surface areas and pore volumes of ZnO/Co3O4, ZnO and Co3O4.

Sample
Specific surface area 

(m2 g-1)

Pore volume

(cm3 g-1, × 10-3)

ZnO/Co3O4 17.55 6.45

ZnO 0.75 0

Co3O4 2.91 1.69
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Table S2 Specific surface areas and pore volumes of ZnO/Co3O4 composites with 

different ratios of ZnO and Co3O4: ZC-3-2, ZC-1-1, ZC-1-2 and ZC-1-8.

Sample
Specific surface area (m2 g-

1)
Pore volume (cm3 g-1, × 10-3)

ZC-3-2 17.55 6.45

ZC-1-1 13.78 4.12

ZC-1-2 7.56 2.55

ZC-1-8 1.88 0.66



S16

References

1 D. Zhu, F. Zheng, S. Xu, Y. Zhang and Q. Chen, Dalt. Trans., 2015, 44, 16946–

16952.

2 X. Yang, H. Xue, Q. Yang, R. Yuan, W. Kang and C. S. Lee, Chem. Eng. J., 2017, 

308, 340–346.

3 Y. Y. Zhao, X. Li, J. Liu, C. Wang, Y. Y. Zhao and G. Yue, ACS Appl. Mater. 

Interfaces, 2016, 8, 6472–6480.

4 Shilpa, B. M. Basavaraja, S. B. Majumder and A. Sharma, J. Mater. Chem. A, 

2015, 3, 5344–5351.

5 F. Yin, Z. Zhang, Y. Zhang, C. Zhang and L. Xu, Electrochim. Acta, 2018, 270, 

274–283.

6 H. Wu, A. Cao, H. Zhang, Y. Wang, W. Zhao, M. Zou, Y. Chen, L. Yang, L. Xu, 

H. Wu and A. Cao, ACS Appl. Mater. Interfaces, 2017, 9, 37813–37822.

7 H. Köse, Ş. Karaal, A. O. Aydın and H. Akbulut, J. Power Sources, 2015, 295, 

235–245.

8 Y. Zhao, G. Huang, Y. Li, R. Edy, P. Gao, H. Tang, Z. Bao and Y. Mei, J. Mater. 

Chem. A, 2018, 6, 7227–7235.

9 Y. Zhang, Y. Lu, S. Feng, D. Liu, Z. Ma and S. Wang, J. Mater. Chem. A, 2017, 5, 

22512–22518.

10 D. Wang, Y. Yu, H. He, J. Wang, W. Zhou and H. D. Abruña, ACS Nano, 2015, 9, 

1775–1781.

11 G. Huang, F. Zhang, X. Du, Y. Qin, D. Yin and L. Wang, ACS Nano, 2015, 9, 

1592–1599.

12 Z. Yan, Q. Hu, G. Yan, H. Li, K. Shih, Z. Yang, X. Li, Z. Wang and J. Wang, 

Chem. Eng. J., 2017, 321, 495–501.


