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Abstract Coupled small molecule electrocatalytic oxidation reaction can not only reduce anode overpotential, improve
hydrogen evolution reaction (HER) efficiency, but also produce high value-added chemicals, which is an effective strategy to
improve the performance of electrocatalytic water splitting. The development of non-noble metal based electrocatalysts with
high conductivity and low oxidation potential is the key issue. Herein, NisN nanoparticles (NisN-NPs) with low oxidation
potential and high conductivity were prepared by annealing and nitriding Ni(OH)2 nanosheets precursors. Compared with
Ni(OH)2, Ni3sN-NPs has a smaller Faraday resistance, a lower oxidation potential, a smaller Tafel slope (29 mVedec '), and
exhibits the better electrocatalytic oxidation performance towards ethylene glycol (EG). At 1.36 V, the Faraday efficiency of
electrocatalytic EG oxidation to formate reached 91.16%. The structure of NisN-NPs before and after the electrocatalytic
oxidation reaction was characterized in detail by X-ray diffractometer (XRD), transmission electron microscope (TEM) and
X-ray photoelectron spectroscopy (XPS). It was found that in the electrocatalytic EG oxidation process, the surface of
Ni3sN-NPs was oxidized into NiIOOH, while EG underwent dehydrogenation and oxidation to form formic acid on the catalyst
surface, and the NiOOH was synchronously reduced by H and converted into Ni(OH).. In addition, NisN-NPs has good uni-
versality for electrocatalytic oxidation of small organic molecules.
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Figure 1 Phase and structure characterization of Ni;N nanoparticles
(Ni3sN-NPs). (a) XRD pattern; (b) Raman spectrum; (c) TEM and (d)
HRTEM images
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Figure 2 Electrocatalytic EG oxidation performance of Ni;N-NPs. (a) LSV curve with or without EG; (b) LSV curve of electrocatalytic EG oxidation for
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Figure 6 (a) TEM and (b~d) HRTEM images of Ni;N-NPs after elec-
trocatalytic EG oxidation reaction
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Figure 7 Schematic diagram of Ni;N-NPs electrocatalytic oxidation
reaction towards EG
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Figure 8 LSV curves of Ni;N-NPS electrocatalytic oxidation (a) meth-
anol, (b) urea and (c) benzyl alcohol; (d) the current densities of electro-
catalytic oxidation of various organic small molecule at 1.4 V
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