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Abstract

Professor Yun Jeong Hwang's research team from the Department of
Chemistry at SNU identified a new strategy to enhance the performance of
electrochemical CO; reduction by applying an acidic electrolyte. The research
demonstrated that neutral conditions can rather limit CO; reaction kinetics




due to slow water dissociation rate, while acidic conditions provide
advantages by promoting the rate of the protonation step during CO,
reduction reaction as well as mitigate CO, loss. The findings provide insights
into catalyst design for efficient CO, reduction. The study was published in
the journal Chem on March 5, 2025.

Understanding the intricacies of electron and proton transfer steps is
imperative to exploiting the CO, reduction reaction (CO,RR). Here, we
highlight the significance of proton transfer by demonstrating that switching
the proton supplier from H,0O to H30" in a strongly acidic electrolyte (pH<2)
accelerates CO2RR kinetics and allows Ni-N-C to achieve higher CO activities.
Conversely, under mildly acidic conditions, CO production rate remains similar
even with concentrated K'. Operando infrared spectroscopy supports
pH-dependent changes in interfacial water structures, and density function
theory simulations reveal a synergistic effect of cations and H3O" to stabilize
intermediates. Ni-N-C, exhibiting a large overpotential for hydrogen evolution,
promotes CO,RR with prominent *CO adsorption at pH 1.7 under higher cation
concentrations. Its membrane electrode assembly (MEA) system achieves
95% CO, conversion efficiency and high CO selectivity for 50 h by optimizing
proton and cation transport. This study presents opportunities to accelerate
CO2RR in acidic environments by H;O".

Journal Link https://doi.org/10.1016/j.chempr.2025.102461
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Chem

Strong cation concentration effect of Ni-N-C
electrocatalysts in accelerating acidic
CO, reduction reaction
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