
 

Chemists find that metal atoms play key role
in fine organic synthesis
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Graphical abstract. Credit: Journal of the American Chemical Society (2023).
DOI: 10.1021/jacs.3c00645

A small team of chemists at the Russian Academy of Sciences, has
found that metal atoms, not nanoparticles, play the key role in catalysts
used in fine organic synthesis. In the study, reported in the Journal of the
American Chemical Society, the group used multiple types of electron
microscopy to track a region of a catalyst during a reaction to learn more
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about how it was proceeding.

Prior research has shown that there are two main methods for studying a
reaction. The first is the most basic: As ingredients are added, the
reaction is simply observed and/or measured. This can be facilitated
through use of high-speed cameras. This approach will not work with
nanoscale reactions, of course. In such cases, chemists use a second
method: They attempt to capture the state of all the components before
and after the reaction and then compare them to learn more about what
happened.

This second approach leaves much to be desired, however, as there is no
way to prove that the objects under study correspond with one another.
In recent years, chemists have been working on a new approach:
Following the action of a single particle during the reaction. This new
method has proven to have merit but it has limitations as well—it also
cannot be used for reactions that occur in the nanoworld. In this new
effort, the researchers used multiple types of electron microscopy
coupled with machine-learning algorithms.

To test their ideas, the researchers used a carbon substrate with
embedded palladium nanoparticles as a catalyst. By studying reactions
using such a catalyst with several types of electron microscopes and then
training machine learning algorithm with the results, they were able to
track a region of the catalyst as it moved through a reaction. They were
able to see that there were individual metal atoms as well as clusters in
addition to the nanoparticles playing a role in the reaction. Further study
showed that approximately 99% of catalytic activity was due to the
palladium atoms, rather than the nanoparticles despite them making up
just 1% of the palladium mass.

  More information: Alexey S. Galushko et al, Time-Resolved
Formation and Operation Maps of Pd Catalysts Suggest a Key Role of
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https://phys.org/tags/chemists/
https://phys.org/tags/machine-learning+algorithms/
https://phys.org/tags/nanoparticles/
https://phys.org/tags/catalyst/
https://phys.org/tags/metal+atoms/
https://phys.org/tags/catalytic+activity/
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