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Figure S1. The TGA of ZnO/ZnCo,0, HoMS with different compositions.

The combustion rate of carbon sphere was increased first and then decreased with the

increase of the molar ratio of Co/Zn.
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Figure S2. The Fourier Transform Infrared Spectrometer (FTIR) of ZnO/ZnCo,04 HoMS with
different compositions.
With increasing molar ratio of Co/Zn, the peak position of Co-O bond corresponding to

stretching vibration in Fourier Transform Infrared Spectrometer (FTIR) was decreased.
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Figure S3. The XRD of ZnO/ZnCo0,0, HoMS with different compositions.
With increasing molar ratio of Co/Zn, the peak intensity standing for ZnCo,04 in XRD

was increased and the peak intensity corresponding to ZnO was decreased.



Figure S4. The SEM of ZnO/ZnCo,04 D-HoMS-4/1 (a), Q-HoMS-3/1 (b), Q-HoMS-1/1 (c),

Q-HoMS-1/2 (d), Qa-HoMS-1/3 (e) and T-HoMS-1/4 (f).



Figure S5. The TEM of ZnO/ZnCo,0, D-HoMS-4/1 (a), Q-HoMS-3/1 (b), Q-HoMS-1/1 (c),

Q-HoMS-1/2 (d), Qa-HoMS-1/3 (e) and T-HoMS-1/4 (f).



Zn 2p Zn 2p3/2

Zn 2p1/2

Intensity (a. u.)

r T 3 T X T ! T ! T T T ' T 3 T
1050 1045 1040 1035 1030 1025 1020 1015
Binding Energy (eV)

Figure S6. The Zn2p XPS high-resolution analysis of ZnO/ZnCo,04 Q-HoMS-2/1.
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Figure S7. The Ols XPS high-resolution analysis of ZnO/ZnCo0,04 Q-HoMS-2/1 (Oc¢ is

chemisorbed oxygen), Oy is oxygen vacancies, Oy is lattice oxygen).
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Figure S8. The charge-discharge curves of ZnO/ZnCo,0, Q-HoMS-3/1 (a), Q-HoMS-2/1 (b),

Q-HoMS-1/1 (c) and Q-HoMS-1/2 (d).

11



Q
(o3

6 - 6
< 4 T4
o o
< 2+ < 24
= 2 04
= 0 E
G @ 21
o 24 o
= £ 47
@ -4 1mv )
5 —2mv. ——3mv E'G'
O -6+ ——4mvy  ——5my O 3

-84 10 -

10 12
C d

4 47
o 24 o 21
< ]
2 0 = 0
= =
= =
D o] @ -2
© o
e = 4 —0.5mv 1mv
g -4 g o —2mv  ——3mv
=] = ——4mv  ——5mv
O 5. O 5

8 -84

0 1 2 3 0 1 2 3
Voltage (V) Voltage (V)

Figure S9. The cyclic voltammetry curves of ZnO/ZnCo,04 Q-HoMS-3/1 (a), Q-HoMS-2/1

(b), Q-HoMS-1/1 (c) and Q-HoMS-1/2 (d).
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Figure S10. The BET curves of ZnO/ZnCo0,0, Q-HoMS-3/1, Q-HoMS-2/1, Q-HoMS-1/1 and

Q-HoMS-1/2.
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Figure S11. The calculation results for capacitive contribution at 3 mV s scan rate of

Zn0/ZnCo,0, Q-HoMS-3/1 (a), Q-HoMS-2/1 (b), Q-HoMS-1/1 (c) and Q-HoMS-1/2 (d).
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Figure S12. The SEM of ZnO/ZnCo0,04 S-HoMS-2/1 (a), D-HoMS-2/1 (b), T-HoMS-2/1 (c)

and Qa-HoMS-2/1 (d).
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Figure S13. The TEM of ZnO/ZnCo,0,4 S-HoMS-2/1 (a), D-HoMS-2/1 (b), T-HoMS-2/1 (c)

and Qa-HoMS-2/1 (d).
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Figure S14. The rate capability test of ZnO/ZnCo,0, S-HoMS-2/1, D-HoMS-2/1, T-HoMS-2/1

and Qa-HoMS-2/1.
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Figure S15. The charge-discharge curves of ZnO/ZnCo,04 S-HoMS-2/1 (a), D-HoMS-2/1 (b),

T-HoMS-2/1 (¢) and Qa-HoMS-2/1 (d) at different current densities.
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Figure S16. The cyclic voltammetry curves of ZnO/ZnCo,0, S-HoMS-2/1 (a), D-HoMS-2/1

(b), T-HoMS-2/1 (c) and Qa-HoMS-2/1 (d) at different scan rates.
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Figure S17. The calculation results for capacitive contribution at 3 mV s scan rate of

Zn0/ZnCo,04 S-HoMS-2/1 (a), D-HoMS-2/1 (b), T-HoMS-2/1 (c¢) and Qa-HoMS-2/1 (d).
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Figure S18. The BET curves of ZnO/ZnCo,04 S-HoMS-2/1, D-HoMS-2/1, T-HoMS-2/1, Qa-

HoMS-2/1 and Q-HoMS-2/1.
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Table S1. The mass of cobalt acetate and zinc acetate added to the reaction.

the molar ratio of Co/Zn Cobalt acetate (g) Zinc acetate (g)
vl 1.49 1.32
1v2 0.75 1.32
1v3 0.75 1.98
1v4 0.75 2.63
2vl 1.49 0.66
3vl 2.24 0.66
4vl 2.99 0.66
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Table S2. The preparing conditions of multi-shelled ZnO/ZnCo,04 Q-HoMS hollow spheres.

temperature  time Molarratio  Heating Zinc acetate  Cobalt acetate

(°C) (h) of ethanol speed (2) (2)

to water (°C/min)
Single 30 3 0 1 0.66 1.49
Double 30 3 3 1 0.66 1.49
Triple 30 12 0 1 0.66 1.49
Quadruple 30 6 3 1 0.66 1.49
Quintuple 30 12 3 1 0.66 1.49
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Table S3. Cell parameters and occupied positions of refined ZnCo,0;.

type Ref/damp Fractional coordinates Mult  Occupancy
O 0 0 0 -0.12819 -0.12819 -0.12819 16 1.0000
O 0 0 0 0.37819 0.37819 0.37819 16 1.0000
ZN 0 0 0 0.62500 0.62500 0.62500 16 1.0000
CO 0 0 0 0.25000 0.25000 0.25000 4 1.0000
CO 0 0 O 0.00000 0.00000 0.00000 4 1.0000
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Table S4. Cell parameters and occupied positions of refined ZnO.

type Ref/damp Fractional coordinates Mult  Occupancy
ZN+2 0 00 0.3333 0.6667 0.0000 2 1.0000
0-2 000 0.3333 0.6667 0.3750 2 1.0000
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Table S5. Two-phase proportion of ZnO and ZnCo,04 and all errors in the refined results.

Fitted -Bknd
wRp Rp wRp Rp DWwd
0.0175 0.0134 0.0234 0.0183 0.477
0.0175 0.0134 0.0234 0.0183 0.477
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