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Understanding the nature of functional materials in their operating environments is crucial for
unravelling their structure-property relationships and enabling the design of materials with better
performance. In recent years, there have been significant strides in instrumentation that allow us
to study samples within liquid and gas environments inside a transmission electron microscope
(TEM) [1]. Particularly. electrochemical cell TEM (EC-TEM) is emerging as a powerful
technique for studying the morphology of electrocatalysts in an electrolyte and under applied
potential. In this seminar, I will discuss the work in my group using EC-TEM to reveal the
structural transformations that take place in catalysts under reaction conditions. First, I will
briefly cover basic concepts of EC-TEM. Then, I will show using examples from our work on
Cu-based electrocatalysts for electrochemical CO; reduction how complex structural motifs are
created due by the restructuring of pre-catalysts under applied potential and the impact that these
motifs have on the electrocatalysts’ properties [2. 3]. Lastly, I will briefly touch on our current
work combining operando EC-TEM and time-resolved energy-dispersive X-ray spectroscopy to
track both catalyst morphology and chemical state during reaction [4].

References:

[1] Chee SW, Lunkenbein T, Schlégl R & Roldan Cuenya B, Chem. Rev. accepted (2023)
https://doi.org/10.1021/acs.chemrev.3c00352

[2] Grosse P, Yoon A et al., Nat. Commun. 12, 6736 (2021) https://doi.org/10.1038/s41467-
021-26743-5

[3] Yoon A, Poon J, Grosse P, Chee SW & Roldan Cuenya B, J. Mater. Chem. A 10, 14041
(2022) https://doi.org/10.1039/D1TA11089F

[4] Yang F et al., J. Am. Chem. Soc. 145, 21465 (2023) https://doi.org/10.1021/jacs.3c07158


https://doi.org/10.1021/acs.chemrev.3c00352
https://doi.org/10.1038/s41467-021-26743-5
https://doi.org/10.1038/s41467-021-26743-5
https://doi.org/10.1039/D1TA11089F

