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Fig. S1. XRD patter of MnxCoyO4/Ti.
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Fig. S2. Nitrogen ad-/desorption isotherms and pore size distribution of MnxCoyO4/Ti (Mn:Co=1:2).
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Fig. S3. SEM images of MnxCoyO4/Ti thin film (a), Ti mesh surface (b), MnxCoyO4/Ti (Mn:Co=1:2)

 presented a uniform micro-flower (c), The micro-flower was found to be composed of nanosheets (d)
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Fig. S4. SEM images of MnxCoyO4/Ti (Mn:Co=2:1) (a. b) and MnxCoyO4/Ti (Mn:Co=1:1) (c, d).
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Fig. S5. SEM of the film on Ti mesh at low (a, b) and high magnification (c, d).
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Fig. S6. Fitted O 1s XPS spectra of MnxCoyO4/Ti (Mn:Co=1:2).
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Fig. S7. The different ratio of MnxCoyO4 on Ni foam.
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Fig. S8. Cyclic voltammograms of MnxCoyO4/Ti (Mn:Co=2:1), MnxCoyO4/Ti (Mn:Co=1:1), 
MnxCoyO4/Ti (Mn:Co=1:2) electrode in the non-Faradaic current range at scan rates of 5,10,20, 40, 

60, 80 , 100 mV s‒1 and 120 mV s‒1 for ECSA.
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Fig. S9. Cdl calculation of MnxCoyO4/Ti (Mn:Co=1:1) (a) and Cdl calculation 
of MnxCoyO4/Ti (Mn:Co=2:1) (b).
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Fig. S10. Electrochemical cyclic voltammetry curves of MnxCoyO4/Ti (Mn:Co=1:2) 
at different scanning rates in Faradic region.
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Fig. S11. The relationships between turnover frequencies and overpotentials of 
MnxCoyO4/Ti for HER.
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Fig. S12. The relationships between turnover frequencies and overpotentials of 
MnxCoyO4/Ti for OER.
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Fig. S13. The multi-current process of MnxCoyO4/Ti (Mn:Co=1:2) for OER.
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Fig. S14. Raman of the MnxCoyO4/Ti (Mn:Co=1:2) after long cycling tests.
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Fig. S15. XPS of the MnxCoyO4/Ti (Mn:Co=1:2) after long cycling tests.
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Table S1. The HER performances of the as-prepared MnCo2O4/Ti electrode and other 
electrodes with electrocatalysts in 1.0 M KOH.
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electrode and other electrodes with electrocatalysts in 1.0 M KOH.
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Table S4. HER-TOF determined at 300 mV (vs RHE).

Electrodes HER-TOF 

(
𝑂2/𝑠

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑖𝑡𝑒
)

Mn:Co=1:2
Mn:Co=1:1
Mn:Co=2:1

0.025
0.012
0.006
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Table S5. OER-TOF determined at 300 mV (vs RHE).

Electrodes OER-TOF 

(
𝑂2/𝑠

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑠𝑖𝑡𝑒
)

Mn:Co=1:2
Mn:Co=1:1
Mn:Co=2:1

0.014
0.009
0.005


