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Fig. S1. XRD patterns of CoNi(OH)x.
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Fig. S2. TG analysis of the CoNi(OH)x.



4

10 20 30 40 50 60 70 80

In
te

ns
ity

 (a
.u

.)

2Theta (degree)

Precursor NiO/NiCo2O4/NF-200

NiO/NiCo2O4/NF-400

PDF # 65-2901 

PDF # 20-0781 

NiO/NiCo2O4/NF-300

NiCo2O4

NiO

Fig. S3. XRD patterns of NiO/NiCo2O4/NF-X (X = 200, 300, 400).
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Fig. S4. XRD patterns of NiO/NF and NiCo2O4.



6

Fig. S5. Raman spectra of NiCo2O4, NiO/NiCo2O4/NF-300 and NiO.
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Fig. S6. SEM image of Ni foam.
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Fig. S7. (a) SEM image, corresponding elements mapping results and (b) the energy 
dispersive spectroscopy (EDS) of NiO/NiCo2O4/NF-300.
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Fig. S8. SEM images of (a, b) CoNi(OH)x/NF, (c, d) NiO/NiCo2O4/NF-200 and (e, f) 
NiO/NiCo2O4/NF-400.
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Fig. S9. N2 adsorption-desorption isotherms of NiO/NiCo2O4/NF-300 and bare NF.
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Fig. S10. TEM images of (a) NiO/NiCo2O4/NF-200, (b) NiO/NiCo2O4/NF-300 and (c) 
NiO/NiCo2O4/NF-400.
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Fig. S11. TEM images of NiCo2O4.
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Fig. S12. (a) SEM image and (b) TEM image of NiO/NF.
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Fig. S13. XPS spectra of NiCo2O4, NiO/NiCo2O4/NF-300 and NiO.
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Fig. S14. The Co2+/Co3+ and Ni2+/Ni3+ ratios obtained from XPS of the corresponding 
samples.
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Fig. S15. The theoretical models of the optimized configurations of (a) NiCo2O4, (b) 
NiO and (c) NiO/NiCo2O4 heterojunction. 
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Fig. S16. the corresponding LSV curves of NiO/NiCo2O4/NF-300 with and without 0.1 
M glucose in 1.0 M KOH (inset shows the corresponding zeta potential in different 
environments).
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Fig. S17. LSV curves of NiO/NiCo2O4/NF-300 at different glucose concentrations.
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Fig. S18. LSV curves of bare NF with 0.1 M glucose in 1.0 M KOH.
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Table S1. Comparison of our catalyst with the reported catalysts for electrochemical 

saccharides oxidation

Electrocatalyst Electrolyte Potential
(V vs. RHE)

j
(mA cm-

2)
Ref.

NiFeOx-NF 1 M KOH + 50 mM glucose 1.30 61.5 1

Fe0.1-CoSe2/CC 1 M KOH + 500 mM glucose 1.35 100 2

Fe2P/SSM 1 M KOH + 500 mM glucose 1.33 100 3

Ru@Ni-B/NF 1 M KOH + 100 mM glucose 1.24 10 4

Co9S8/Ni3S2 1 M KOH + 50 mM xylose 1.27 100 5

NiCoP 1 M KOH + 100 mM xylose 1.29 100 6

Ni-MoS2 NPs 1 M KOH + 300 mM glucose 1.46 10 7

NiVP/Pi-VC 1 M KOH + 100 mM glucose 1.3 10 8

CNT@Co/CoP 1 M KOH + 500 mM glucose 1.42 10 9

Co@NPC 1 M KOH + 100 mM glucose 1.46 10 10

CoWO4 1 M KOH + 100 mM glucose 1.44 10 11

NiO/NiCo2O4/NF-

300
1 M KOH + 100 mM glucose

0.93

1.21

1.34

10

100

500

This 

work
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Fig. S19. (a) GOR LSV curves. (b) Tafel plots derived from the LSV curves in (a). (c) 

Electrochemical double-layer capacitances. (d) Nyquist plots of NiO/NF with different 

NiCo2O4 loadings.
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Fig. S20. CV curves of (a) NiO/NF, (b) NiO/NF-0.1 NiCo2O4 and (c) NiO/NF-0.25 
NiCo2O4 (d) NiO/NF-0.5 NiCo2O4 at different scan rates.
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Fig. S21. (a) LSV curves. (b) Corresponding current densities at different potentials. 

(c) Tafel plots derived from the LSV curves in (a). (d) Electrochemical double-layer 

capacitances. (e) Nyquist plots of samples obtained at different calcination 

temperatures.
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Fig. S22. CV curves of (a) NiO/NiCo2O4/NF-200, (b) NiO/NiCo2O4/NF-300 and (c) 
NiO/NiCo2O4/NF-400 at different scan rates.
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Fig. S23. The corresponding LSV curves of NiO/NiCo2O4/NF-300 with and without 
0.1 M monosaccharide (galactose, xylose, arabinose) in 1.0 M KOH.
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Fig. S24. 1H qNMR spectra of oxidized products in the electrolyte after 12 h electrolysis 

of glucose at 1.3 V, 1.35 V, 1.4 V, 1.45 V and 1.5 V.
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Fig. S25. 1H qNMR spectra of oxidized products of xylose, galactose and arabinose in 
the electrolyte after electrolysis at 1.35 V for 12 h. 
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Fig. S26. (a) SEM and (b) TEM image of post-NiO/NiCo2O4/NF-300.
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Fig. S27. Nyquist plots of NiO/NF, NiO/NF-0.25 NiCo2O4 and NiO/NiCo2O4/NF-300.



30

Fig. S28. (a) LSV curves. (b) Nyquist plots of samples with different NiCo2O4 loadings.
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Fig. S29. (a) LSV curves. (b) Nyquist plots of samples obtained at different calcination 

temperatures.
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Fig. S30. Actual H2 production compared with theoretically calculated H2 production.
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