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Capturing the elusive intermediate. Credit: ICIQ

The water oxidation reaction (WOR) is one of the most important
reactions on the planet since it is the source of nearly all the
atmosphere's oxygen. Understanding its intricacies can hold the key to
improve the efficiency of the reaction. Unfortunately, the reaction's
mechanisms are complex and the intermediates highly unstable, thus
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making their isolation and characterisation extremely challenging. To
overcome this, scientists are using molecular catalysts as models to
understand the fundamental aspects of water oxidation—particularly the
oxygen-oxygen bond-forming reaction.

For the first time, scientists in ICIQ's Lloret-Fillol group, who are
minutely studying WOR, have isolated and fully characterized an elusive
intermediate generated after the oxygen-oxygen bond formation
event—the reaction's rate-determining step. The work, an international
effort led by ICIQ in collaboration with University of Groningen (The
Netherlands) and Synchrotron SOLEIL (France), has been published in 
Nature Chemistry. "Our work has direct implications in our capacity to
look at the oxygen-oxygen bond formation step and the afterwards
reaction intermediates," explains Julio Lloret-Fillol, ICIQ group leader
and ICREA professor, lead author of the paper.

By modifying the conditions in their catalytic system, the researchers
have crystallized the Ru(IV) side-on peroxo generated after the rate
determining step of the reaction, the oxygen-oxygen bond formation
event. "The paper will help to better understand the mechanism of the
oxygen-oxygen bond formation, since it shows direct evidence for a
single-site mechanism to form the oxygen-oxygen bond, one of the
mechanisms postulated for photosystem II," claims Carla Casadevall,
former Ph.D. student of the Lloret group, now a Marie Skłodowska-
Curie postdoctoral researcher at the Erwin Reisner group at the
University of Cambridge and first author of the paper.

Despite extensive efforts to elucidate its mechanism, WOR is still not
fully understood, prompting an ongoing debate with several proposals
concerning the formation mechanism of the oxygen-oxygen bond. The
researchers have used labeling studies to monitor the intermediates
formed both before and after the rate-determining step of WOR. This
way, they have been able to provide direct evidence of the formation of
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the oxygen-oxygen bond by water nucleophilic attack from the metal-
oxo.

"This paper proves again that well-defined molecular complexes offer
access to fundamental aspects of WOR, otherwise very challenging,
which will be useful for further efficient catalyst design," concludes
Casadevall.

  More information: Casadevall, C et al. Isolation of a Ru(iv) side-on
peroxo intermediate in the water oxidation reaction. Nat. Chem 2021, 
DOI: 10.1038/s41557-021-00702-5.

Provided by Institute of Chemical Research of Catalonia

Citation: Isolating an elusive missing link (2021, May 31) retrieved 26 June 2024 from 
https://phys.org/news/2021-05-isolating-elusive-link.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://phys.org/tags/bond/
http://dx.doi.org/10.1038/s41557-021-00702-5
https://phys.org/news/2021-05-isolating-elusive-link.html
http://www.tcpdf.org

