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Fig. S1. XRD patter of Mn,Co,O4/Ti.

S-3



80
— M —a— Mn:Co=1:2
oo e & j
«© Eo.nota
e 60 Fo| f \ ]
o s 11
- E ‘l oOQG;P
8 S 0’0‘ o"‘
o > P o
= 404 °... om || o
o . eI T A
.g Pore size (nm) V.
< . 2t S
o $=49.36 m“g & f: ,0/
£ i ¢
2 “ 8:999M
9 |8 —o— Mn:Co=1:2
I— T T T T T T T T
0.0 1.0

02 04 06, O
Relative Pressure (PIPO?

Fig. S2. Nitrogen ad-/desorption isotherms and pore size distribution of Mn,CoyO4/Ti (Mn:Co=1:2).
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Fig. S3. SEM images of Mn,Co,O,/T1i thin film (a), Ti mesh surface (b), Mn,Co,04/T1 (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 Mn,Co,04/Ti (Mn:Co=2:1) (a. b) and Mn,Co,04/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 Mn,Co,04/Ti (Mn:Co=1:2).
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Fig. S7. The different ratio of Mn,Co,O4 on Ni foam.
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Fig. S8. Cyclic voltammograms of Mn,Co,04/T1 (Mn:Co=2:1), Mn,Coy,04/Ti (Mn:Co=1:1),
Mn,Coy04/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' and 120 mV s~! for ECSA.
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Fig. S9. Cy calculation of Mn,CoyO4/Ti (Mn:Co=1:1) (a) and Cg calculation
of Mn,CoyO4/Ti (Mn:Co=2:1) (b).
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Fig. S10. Electrochemical cyclic voltammetry curves of Mn,CoyO4/T1 (Mn:Co=1:2)
at different scanning rates in Faradic region.

S-12



0.00

-0.01 -
< 20.02-
2
LL y o
I9-0.03- ff é,f& *» Mn:Co=1:1
14
\,f fi" + Mn:Co=2:1
-0.04 - 5;9
Aé?
-0-05 T T

05 04 03 02 -0 0.0
Overpotential (mV)

Fig. S11. The relationships between turnover frequencies and overpotentials of
Mn,Co,04/T1 for HER.
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Fig. S12. The relationships between turnover frequencies and overpotentials of
Mn,Co,04/T1 for OER.
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Fig. S13. The multi-current process of Mn,Co,04/T1 (Mn:Co=1:2) for OER.
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Fig. S14. Raman of the Mn,Co,0O4/Ti (Mn:Co=1:2) after long cycling tests.
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Fig. S15. XPS of the Mn,Co,04/T1 (Mn:Co=1:2) after long cycling tests.
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Table S1. The HER performances of the as-prepared MnCo,0,/Ti electrode and other
electrodes with electrocatalysts in 1.0 M KOH.

J n Tafel
Catalyst Electrolyte Ref.
(mAcm32) (mV) (mV-dec!)

MnCo,04/Ti 1M KOH 10 168 174 This work
NiCo0,04/Cu IM KOH 10 295 210 [1]
NiFeOP IM KOH 10 209 161 [2]
Nig09C07.9104/T13C, Tx--HT 1M KOH 10 210 106 [3]
CoP/CNFs IM KOH 10 225 100 [4]
CoP@Co0504 IM KOH 10 106 16 [5]
CoS/NiOOH IM KOH 10 170 120 [6]
NCS IM KOH 10 231 92 [7]
Co/CoP IM KOH 10 151 70 (8]
NiCoFeMnCrP NPs IM KOH 10 220 94 [9]
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Table S2. The OER performances of the as-prepared MnCo,0,/Ti electrode and other
electrodes with electrocatalysts in 1.0 M KOH.

j n Tafel
Catalyst Electrolyte Ref.

(mAcm2) (mV) (mV-dec!)
MnCo,04/Ti 1M KOH 10 229 92 This work
Co/Co,M0;05@NC IM KOH 10 288 86 [1]
Ni/NiP@N-CNF IM KOH 10 285 45 [2]
MnCo,04 IM KOH 10 440 75 [3]
MnCo,04 0.1M KOH 10 400 87 [4]
CoO-Co4N@NiFe- IM KOH 10 231 39 [5]
LDH/NF
VCoCOX@NF IM KOH 10 240 23 [6]
NiFeOP IM KOH 10 310 43 [7]
NiFe-MOF IM KOH 10 240 73 (8]
Ni-M@C-130 IM KOH 10 240 47 [9]
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Table S3. The overall spiltting water performances of the as-prepared MnCo,0,/Ti

electrode and other electrodes with electrocatalysts in 1.0 M KOH.

Catalyst Electrolyte ! " Ref.
(mAcm?)  (mV)
MnCo,04Ti 1M KOH 10 1.6 This work
Cu-N-SC-100 0.1IM KOH 10 1.68 [1]
CoP-Fe,P IM KOH 10 1.62 (2]
CoP/CNFs IM KOH 10 1.65 [3]
NiCo,04 IM KOH 10 1.65 (4]
Nig,09C07.9104/Ti3C, Ty~ IM KOH 10 1.66 [5]
HT
Ce-CoP 1.0 M KOH 10 1.65 [6]
CFP 1.0 M KOH 10 1.75 [7]
MoS,/NiFe LDH 1.0 M KOH 10 1.61 (8]
NiFeOP 1.0 M KOH 10 1.69 [9]
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Table S4. HER-TOF determined at 300 mV (vs RHE).

Electrodes HER-TOF
0,/s
surface site
Mn:Co=1:2 0.025
Mn:Co=1:1 0.012
Mn:Co=2:1 0.006
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Table S5. OER-TOF determined at 300 mV (vs RHE).

Electrodes OER-TOF
0,/s
surface site
Mn:Co=1:2 0.014
Mn:Co=1:1 0.009
Mn:Co=2:1 0.005
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