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Abstract: A series of Ni-Co bimetallic oxides were synthesized via a microwave-assisted hydrothermal method. The phase structure,
morphological features, valence states, and defects of the materials were characterized by X-ray diffraction (XRD), scanning electron
microscopy (SEM), transmission electron microscopy (TEM), Fourier transform infrared spectroscopy (FT-IR), X-ray photoelectron
spectroscopy (XPS), and electron paramagnetic resonance (EPR). The results reveal the regulatory mechanism of Ni-Co bimetallic synergy
on the formation of oxygen vacancies (O,). When the molar ratio of Ni to Co was 1:3, the obtained NiCo;0, exhibited the best OER
performance, delivering an overpotential of only 393 mV at a current density of 50 mA/cm?, along with a low Tafel slope (172.3 mV/dec)
and catalytic stability exceeding 24 h. This superior activity is attributed to the synergistic redox interplay between Co*'/Co®* and Ni**/Ni*',
as further verified by in situ Raman spectroscopy, which confirmed that “OOH intermediate adsorption promoted reaction kinetics and that
O, mediated rapid electron transfer. Density functional theory (DFT) calculations further demonstrated that electronic coupling at the
bimetallic interface enhanced the material’s conductivity. This study provides a new strategy for designing efficient OER catalysts based on
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oxygen-vacancy regulation.

Key words: oxygen evolution; electrocatalysis; non-noble metal catalysts; ion doping
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Fig. 1 Flowchart of the synthesis process for nickel-cobalt bimetallic oxide via microwave method
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Table 1 Specific surface areas of different samples

Sample Surface area/(rnz' g_l)
NiCo;0, 19.44+0.52
NiO 15.73+0.47
Co;0, 6.59+0.31
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