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Probing Interfacial Electrochemical Reactions
via Monolayer Metal Hydroxide Nanoparticles

Naoki TARUTANT*

Layered Metal Hydroxides (LMHs) are promising low-cost electrocatalysts, however, inconsistent
reports regarding measuring condition effects hinder a unified mechanistic understanding. This study
employs ~2.5 nm single-layer LMH nanoparticles to establish clear design principles by evaluating their
intrinsic activity. The nanoparticles were synthesized and immobilized on COOH-modified gold electrodes
to form single-particle-layer films. Unlike traditional aggregates, which suffer from poor ion diffusion and
electrode contact, these films achieved a 90% reaction rate and a 250-fold increase in mass-normalized
current density at 1.8 V (vs. RHE). This demonstrates that morphology significantly dictates apparent
activity. By utilizing these single-particle-layer films, the research successfully isolates intrinsic catalytic

performance from aggregation effects.
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