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Development of highly efficient electrocatalytic systems for the selective chemical
~¢ . synthesis based on the nickel-based chemically modified electrode
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This study mainly focuses on the electrochemical preparation of phosphide incorporated nickel-based chemically modified electrodes and their electrocatalytic
applications of the developed electrodes for water splitting, electrochemical reforming of organics, and organic electrosynthesis. Additionally, the critical role of
phosphide species in these diverse reactions is elucidated. In the case of electrochemical water splitting, we developed a nickel-iron phosphorus modified
electrode (P:NiFe) to address the challenges associated with the sluggish kinetics of oxygen evolution reaction (OER) and low stability of electrocatalysts at
neutral pH. The respective roles of nickel, iron, and phosphorus in the water oxidation process and their synergistic effects were discovered, resulting in the
high OER electrocatalytic activity and stability for the P:NiFe electrode at high applied current density (100 mA cm2) in pH-neutral real seawater solution. In the
application of the electrochemical reforming of organics, the physiochemical properties of the electrosynthetic P:Ni, which is influential on the electrocatalytic
activity, were found to be easily controlled by the electrodeposition conditions. The presence of P species was discovered to boost the electrocatalytic activity of
ethylene glycol oxidation, specifically generating formate with a nearly 100% of FE;, .- In the application of organic electrosynthesis, we developed the
P:NiFe electrode for the electrochemical hydrogenation of organics. For instance, the optimized P:NiFe electrode can catalyze the hydrogenation of p-
nitrophenol to p-aminophenol at an applied potential of 0 V vs. RHE with a turnover frequency of 5.12 + 0.48 h-'that is about 3.0 and 7.2 times higher than
nickel phosphide and iron phosphide electrodes, respectively. )
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Electrochemical reduction reaction beyond HER_p-nitrophenol reduction
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