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Figure S1.The XRD pattern of the precursor with Ni/Fe ratio of 1:2 in 5 mL of deionized water and 30 mL of 

methanol, showing it was the NiFe LDH phase. 
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Figure S2. The SEM image of the NiFe LDH nanosheet array. 
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Figure S3. (a, b) The SEM images of the NiFe2O4 precursor nanosheet array and the NiFe2O4 nanosheet array, 

respectively. (c, d) The TEM images of NiFe2O4 precursor nanosheets and NiFe2O4 nanosheets, respectively. 

The product of NiFe2O4 maintained the nanosheet array structure of its precursor as shown in 

Figure S3a,b. The TEM image of the NiFe2O4 precursor showed it was flexible nanosheets (Figure 

S3c), while that of NiFe2O4 presented many tiny mesoporosities on the nanosheets (Figure S3d), 

due to the release of water molecules by calcination. The similar nanosheets morphology 

conservation was also observed in some transition metal oxides obtained by calcining the 

corresponding precursors.
1, 2
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Figure S4. The EDX results of NiFe2O4/NiFe LDH, NiFe LDH, and NiFe2O4. 
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Figure S5. The XRD pattern (a) and SEM image (b) of the product with FeCl3∙6H2O instead of FeCl2∙6H2O.  
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Figure S6. Time resolved experiments of NiFe2O4/NiFe LDH. (a) 30 min, (b) 60 min, and (c) 90 min. 
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Table S1. The comparison of OER activity of NiFe2O4/NiFe LDH with some representative NiFe bimetallic OER 

catalysts. 

Catalyst Electrolyte 
(mV) 

@j (mA cm
−2

) 

Tafel Slope 

(mV dec
−1

) 
Electrode Reference 

Ni3Fe(OH)9 nanosheets 
1 M KOH 270@80 

28
 

Ni foam 
3
 

10 M KOH 240@500 

NiFe LDH 1 M NaOH 
210@10, 240@50,  

260@100 
31 Ni foam 

4
 

NiFe-OH@Ni3S2 nanosheets 1 M KOH 165@10, 240@100 93 Ni foam 
5
 

NiFeOx film 1 M KOH 260@100 28 Ni foam 
6
 

Single-layer NiFe-LDH 1 M KOH ~300@10 40 Ni foam 
7
 

NiFe-LDH nanoplatelet 1 M KOH 224@10 52.8 Ni foam 
8
 

NiFe-rGO LDH 1 M KOH 206@10 39 Ni foam 
9
 

Ni0.71Fe0.29(OH)x  0.1 M KOH 296@10 58 graphite  
10

 

NiFe-LDH/G 0.1 M KOH 325@10 44 Ni foam 
11

 

NiFe hydroxide nanosheets 1 M KOH 220@10 40.7 Glassy carbon 
12

 

NiFe LDH/C 0.1 M KOH 350@10 59 Ni foam 
13

 

[Ni, Fe]O nanoparticles 0.1 M KOH 300-470@10 36-48 ITO 
14

 

FeNiOx nanoparticles 1 M KOH 315@50 38 Glassy carbon 
15

 

Ni1–xFexOy nanorods 1 M KOH 302@10 42 Glassy carbon 
16

 

NiFe2O4/NiFe LDH 1 M KOH 
213@100, 242@500, 

265@1000 
28.2 Ni foam this work 
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Figure S7. (a, b) The SEM images of the NiFe2O4/NiFe LDH products with Ni/Fe ratio of 1:1 and 1:2, 

respectively. (c) The XRD patterns of the NiFe2O4/NiFe LDH products with Ni/Fe ratio of 1:1 and 1:2. (d) The 

OER polarization curves of the NiFe2O4/NiFe LDH products with different ratio of Ni and Fe. 
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Figure S8. The OER LSV curves of NiFe2O4/NiFe-LDH electrode with and without iR-correction. 
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Figure S9. The SEM image (a), the XRD pattern (b), the Raman spectrum (c), the XPS spectra of Ni 2p (d)  and 

Fe 2p (e) of NiFe2O4/NiFe LDH after 20 h OER chronopotentiometry test at overpotential of 202 mV. 
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Figure S10. The electrocatalytic efficiency of NiFe2O4/NiFe-LDH for OER at 100 mA cm
−2

. 
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Table S2. The comparison of HER activity of NiFe2O4/NiFe LDH with some representative NiFe bimetallic HER 

catalysts. 

Catalyst Electrolyte 
(mV) 

@j (mA cm
−2

) 

Tafel Slope 

(mV dec
−1

) 
Electrode Reference 

NiFeP 1 M KOH 255@10 83 NiFe foil 
17

 

NiFeS 1 M KOH 180@10 53 Ni foam 
18

 

Fe-doped NiS2 nanosheets 0.5 M H2SO4 121@10 37 Glassy carbon 
19

 

Fe-doped Ni2P nanosheets 1 M KOH 106@10 89.7 Ni foam 
20

 

NiFe hydroxide nanosheets 1 M KOH 189@10 87.2 Glassy carbon 
12

 

FeNiPx nanosheets 1 M KOH 161@100 80 Ni foam 
21

 

Yolk-shell Ni3Fe/Ni3FeN 1 M KOH 166@10 127 Ni foam 
22

 

NiFe-NGT-800 0.5 M H2SO4 150@18 63.4 Glassy carbon 
23

 

NiFe2O4/NiFe LDH 1 M KOH 
101@10, 297@500,  

314@750 
67.1 Ni foam this work 
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Figure S11. The HER polarization curves of the NiFe2O4/NiFe LDH products with different ratio of Ni and Fe. 
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Figure S12. The HER LSV curves of NiFe2O4/NiFe-LDH electrode with and without iR-correction. 
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Figure S13. The SEM image (a), the XRD pattern (b), the Raman spectrum (c), the XPS spectra of Ni 2p (d)  and 

Fe 2p (e) of NiFe2O4/NiFe LDH after 20 h HER chronopotentiometry test at overpotential of 150 mV. 
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Figure S14. The cyclic voltammograms of NiFe2O4/NiFe LDH (a), NiFe LDH (b), and NiFe2O4 (c) at different 

scan rates of 2, 4, 6, 8, 10, 12, and 14 mV s
−1

. (d) The capacitive currents at 1.00 V versus RHE with different 

scan rates. 

  



S-18 
 

 

Figure S15. The ECSA-normalized LSV curves of NiFe2O4/NiFe LDH, NiFe-LDH, and NiFe2O4 for OER (a) and 

HER (b). 
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Figure S16. The fitting results of the semicircles of EIS of NiFe2O4/NiFe LDH, NiFe-LDH, and NiFe2O4. 
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Table S3. The comparison of the two-electrode overall water-splitting performance of NiFe2O4/NiFe LDH with 

some representative NiFe bimetallic electrocatalysts. 

Catalyst Electrolyte 
Potential (V) 

@j (mA cm
−2

) 
Electrode Reference 

NiFe hydroxide nanosheets 1 M KOH 1.67@10 Glassy carbon 
12

 

Fe-doped Ni2P nanosheet arrays 1 M KOH 1.61@10 Ni foam 
20

 

FeNiPx nanosheets 1 M KOH 1.53@10, 1.74@50 Ni foam 
21

 

Yolk-shell Ni3Fe/Ni3FeN 1 M KOH 1.62@10 Ni foam 
22

 

NiFe@NC 1 M KOH 1.81@10 Glassy carbon 
24

 

NiFe LDH-NS@DG10 1 M KOH 1.5@20 Ni foam 
25

 

Ni0.9Fe0.1/NC 1 M KOH 1.58@10 Ni foam 
26

 

NiFe2O4/NiFe LDH 1 M KOH 1.535@10, 1.932@500 Ni foam this work 
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Figure S17. Chronoamperometric curves of NiFe2O4/NiFe LDH electrodes for exceeding 40 h for (a) OER at 

overpotentials of 202, 230 and 242 mV, respectively, (b) HER at overpotentials of 150, 259 and 298 mV, 

respectively, and (c) overall water splitting at a cell voltage of 1.60, 1.82 and 1.94 V, respectively. 
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