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Recent Advances in In-Situ Raman Spectroscopy for Investigating
Electrocatalytic Organic Reaction Mechanisms
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Abstract: In recent years, electrocatalytic organic synthesis has attracted increasing attention. Its advantages such
as low pollution and high atomic efficiency give it a huge advantage over traditional organic synthesis methods and
meet the social requirements of green chemistry. Therefore, detecting the reaction process and key intermediates at
the electrode interface from the molecular level has important guiding significance for understanding the reaction
mechanism and designing more efficient catalysts. Raman spectroscopy is a type of vibrational spectroscopy that is
non-destructive and uninterrupted by water. In particular, surface-enhanced Raman spectroscopy has ultra-high
surface sensitivity. It can provide key information on the catalyst surface structure, adsorbed substances and
intermediates during the reaction, and provide a reliable platform for exploring the reaction mechanism. This article
reviews the recent advances in electrocatalytic organic reaction mechanisms probed by in-situ Raman spectroscopy.
Specifically, Raman spectroscopy reveals important intermediates, active substances and reaction pathways in
electrocatalytic hydrogenation, activations of C—0O, C—X (X = F, Cl, Br, I) and C—H bonds. By analyzing specific
cases, it aims to help students understand the research frontiers of organic electrosynthesis and stimulate interest in
exploring synthetic electrochemistry, one of IUPAC’s “Top Ten Emerging Technologies in Chemistry” in 2023.
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