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Figure S1. a) SEM image, b) TEM image and c) XRD patterns of ZIF-67 crystals

Figure S2. a) SEM image, b) TEM image and c) XRD pattern of CoMoO4-Co(OH)2 NPs
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Figure S3. XRD patterns of CoMoO4-Co(OH)2@rGO and CoMoO4-Co(OH)2/S@rGO NPs

Figure S4. a) SEM image of CoMoO4-CoO/S@rGO. b) SEM image of CoMoO4-CoO@rGO. c) 
TEM image of CoMoO4-CoO/S@rGO. d) TEM image of CoMoO4-CoO@rGO.
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Figure S5. XRD pattern of CoO/S@rGO.

Figure S6. XPS survey spectra of CoMoO4-CoO/S@rGO and CoMoO4-CoO@rGO NPs.
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Figure S7. High-resolution a) O 1s, b) C 1s XPS spectra of CoMoO4-CoO/S@rGO. High-
resolution c) O 1s, b) C 1s XPS spectra of CoMoO4-CoO@rGO.

Figure S8. Raman spectra of CoMoO4-CoO/S@rGO and CoMoO4-CoO@rGO NPs.
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Figure S9. a) TGA curve of CoMoO4-CoO/S@rGO NPs under air atmosphere. b) XRD pattern of 
powders obtained after TG test.

From room temperature to 200 ℃, the weight loss could due to the release of H2O and the little 
weight increase at the beginning could attribute to dry powders absorbing moisture from the air. 
The main weight variation (~14.33 wt%) from 200 ℃ to 600 ℃ originates from the combustion of 
the rGO and the oxidation of CoO to Co3O4, which can be seen from the XRD pattern of powders 
obtained after TG test (Figure S10b). From Table S1, we can roughly estimate the proportion of 
CoO in CoMoO4-CoO/S is ~65% according to the Mo and Co atomic content. Thus, the weight 

increase from CoO to Co3O4 is ~2.76 wt% ( ). Therefore, the 
65% × 74.9

65% × 74.9 + 35% × 218.9
× 7.1%

rGO content in the CoMoO4-CoO/S@rGO NPs is around 17.09 %.
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Figure S10. a) The first three cycles of CV curves at 0.1 mV s−1 of CoMoO4-CoO@rGO electrode. 
b) The first three charge/discharge curves of CoMoO4-CoO@rGO electrode at 0.5 A g−1.

Figure S11. The first three cycles of CV curves at 0.1 mV s−1 of a) the CoMoO4-CoO/S electrode, 
b) CoO/S@rGO electrode, and c) rGO electrode.
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Figure S12. a) Discharge state curves of GITT measurement for CoMoO4-CoO/S@rGO and 
CoMoO4-CoO@rGO electrodes at 0.5 A g−1. b) The DLi+ of CoMoO4-CoO/S@rGO and CoMoO4-

CoO@rGO electrodes during the discharge process at 0.5 A g−1.

The Li-ion diffusion coefficients of CoMoO4-CoO/S@rGO and CoMoO4-CoO@rGO electrodes 
can be measured according to the following Equation (1)

DLi
+

 =

4𝐿2

𝜋𝜏 (∆𝐸𝑆∆𝐸𝜏)2 (1)

where L and τ are the thickness of the electrodes (cm) and the duration of the current pulse (s), 
respectively. ΔEs is the change in steady-state voltage (V) for a single-step GITT measurement, and 
ΔEτ is the voltage change (V) during one discharge pulse regardless of IR drop.

Table S1. Elemental quantification of CoMoO4-CoO/S@rGO
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Table S2. Comparison of specific capacity of CoMoO4-CoO/S@rGO electrode with some CoO-
based materials

Materials 
Current density Cycle Specific capacity 

Ref. 
(A g-1) number (mAh g-1) 

CoMoO4-CoO/S@rGO 
0.5 150 1103 

This work 
2.0 300 700 

CoO-NCNTs 0.5 2000 583 1 
CoO@C 0.5 300 890 2 

CoO/N, S-C 1.0 500 805 3 
CoO/C YSNSs 1.0 1000 672 4 

CoO-graphene hydrogel 0.1 100 1010 5 
CoO/Co2Mo3O8@MXene 2.0 1200 545 6 

CoC2O4@CoO/Co 0.2 200 837 7 
Co3O4/CoO/Co foam 0.1 50 989 8 

CoO/MnCo2O4.5 1.0 120 657 9 
CoO/CoFe2O4/EG 1.0 700 890 10 
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