Investigating Localized Glucose Oxidation Activity on Single Gold Nanocube Using Scanning Electrochemical Cell Microscopy
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Scanning electrochemical cell microscopy (SECCM) offers a unique platform for probing localized electrochemical responses on heterogeneous catalyst surfaces with high spatial resolution. This capability enables the investigation of spatial variations in electrocatalytic activity that are difficult to resolve using conventional macroscopic measurements. In this work, we employ SECCM to investigate the localized glucose oxidation activity of individual gold nanocubes as a model electrocatalytic system.
Conventional electrochemical measurements typically provide ensemble-averaged responses from many active sites or particles, making it challenging to distinguish the contribution of individual nanostructures. In contrast, SECCM confines the electrochemical reaction to a microscopic meniscus cell, allowing local current responses to be measured at selected positions on the electrode surface. By applying this approach to gold nanocubes, we aim to examine how localized surface features and particle-to-particle variations are reflected in glucose oxidation behavior.
Ongoing work focuses on comparing the localized activity obtained from SECCM measurements with the macroscopic electrochemical response measured using conventional gold electrodes. This comparison is expected to provide insight into how surface facets and mass transport conditions may contribute to the overall glucose oxidation response.
