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Fig. S1 (a) XPS full spectrum of the electrocatalysts. XPS spectra of (b) Cu 2p and (c) O 1s for as-
prepared catalysts. 
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Table. S1 The fitted O ions ratio in the XPS.

Table. S2 OER catalytic performance comparison for as-prepared catalysts.

Catalysts O1(at.%) O2(at.%) O3 (at.%)

CuCo2O4 39.18 33.62 27.20

CuCo/NiFe-2 28.36 34.51 37.13

CuCo/NiFe-4 11.82 37.85 50.33

CuCo/NiFe-10 0 29.94 70.06

CuCo/NiFe-16 0 26.42 73.58

CuCo/NiFe-20 0 54.28 45.72

Catalysts
Overpotential at 10 

mA cm-2 (mV)
Tafel slope 
(mV dec-1)

Interface resistance
（ohm）

CuCo2O4 342 68 5.90

CuCo/NiFe -2 297 55 10.50

CuCo/NiFe-4 292 43 3.10

CuCo/NiFe-10 284 39 3.20

CuCo/NiFe-16 251 31 2.50

CuCo/NiFe-20 295 40 5.23



Table. S3 Comparison of OER activity of CuCo2O4-based electrocatalysts in alkaline media.

Catalysts Method Electrolyte
Onset 

overpotential 
(mV)

Tafel slope 
(mV/dec)

Overpotential 
(mV)

Ref.

CuCoO 

nanowire
Hydrothermal 1 M KOH 250 68

270

(20 mA cm-2)
[1]

sCuCo2O4/rGo 

nanoparticle
Hydrothermal 1 M KOH - 64

360

(10 mA cm-2)
[2]

CuCo2O4@ 

CQD Nanowires
Hydrothermal 1 M KOH 230 64

290

(20 mA cm-2)
[3]

CuCo2O4 

Polyhedron
Hydrothermal 1 M KOH 330 90.3

420

(10 mA cm-2)
[3]

CuCo2O4 

Nanochain
Hydrothermal 1 M KOH 270 63.3

351

(10 mA cm-2)
[4]

CuCo2O4 

nanoparticle
Hydrothermal 1 M KOH - 67

400

(10 mA cm-2)
[4]

CuCo2O4 

Nanosheet

Electrodeposit

ing
1 M KOH 240 64

260

(20 mA cm-2)
[5]

CuCo2O4 

Nanosheet
Hydrothermal 1 M KOH - 117

294

(20 mA cm-2)
[6]

CuCo2O4/NF Hydrothermal 1 M KOH - 50
296

(20 mA cm-2)
[7]

CuCo2O4 Hydrothermal 1 M KOH - 64
360

(10 mA cm-2)
[8]

CuCo2O4/Nr
GO

Hydrothermal 1 M KOH - 101
460

(10 mA cm-2)
[9]

CuCo/NiFe -16 Hydrothermal 1 M KOH 230 31
251

(10 mA cm-2)

Present 

work



Fig. S2 (a-c) CV curves of CuCo/NiFe-2, CuCo/NiFe-16 and CuCo/NiFe-20 catalysts. (d) The 
corresponding double layer capacitance. 

Fig. S3 XPS spectra of the CuCo/NiFe-16 after long time reaction (a) Ni 2p, (b) Fe 2p, (c) Co 2p.

After OER test, all 2p3/2 peak centers occur shift with various degree（Ni 2p3/2: ~1.4 eV; Fe 
2p3/2: ~2.1 eV; Co 2p3/2: ~2 eV）(Fig. S3). The shifts after OER indicate that both Ni, Fe and Co 
ions probably participated in the OER process. According to the LSV curves (Fig. 4a), the catalysts 
firstly experience the oxidation process, where NiFe LDH and CuCo2O4 oxidized to NiFeOOH and 
CoOOH [10, 11], respectively, and then occur OER reaction. However, the obtained valence state 
of metal cation will recover after OER reaction due to the unstable high valence state. Moreover, 
the recovering of valences are not completely consistent with the valences before OER.
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