
 

Researchers observe the effect of magnetic
fields on electrocatalytic processes
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Spectroelectrochemical analysis of the OER. (a) Steady-state differential optical
density of the optically absorbing species at 500 nm (left axis) compared to the
steady-state LSV (right axis) and (b) rate law analysis, log–log plot of the current
density as a function of the density of highly Ni oxidized species (*) of the
Ni4FeOx film without (HOFF, blue data) and with (HON, red data) the presence of
the magnetic field in KOH 1M. Credit: APL Energy (2024). DOI:
10.1063/5.0179761

A collaboration between research groups from ICIQ demonstrate how
the presence of an external magnetic field alters the reaction mechanism
of the electrocatalytic oxygen evolution reaction.
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On September 30, 1845, Michael Faraday wrote in his diary
"Considering the nature of the relation between magnetic and electric
forces, I think it must be some effect produced which magnets and other
forms of apparatus and the progress of our knowledge will enable us
hereafter to develop." Many years later, the relation and synergy between
magnetic and electric forces remain intriguing to researchers.

One of the most novel magneto-electric effects has been found in
electrochemistry, where the direct impact of an applied magnetic field to
enhance the kinetics of electrochemical reactions is becoming a hot
trend in the field. It is a controversial observation that is still poorly
understood.

Researchers at ICIQ have published a study this month in APL Energy
that shows and confirms, beyond any reasonable doubt, the direct effect
of an external magnetic on the reaction mechanism of the oxygen
evolution reaction (OER), in particular during water electrolysis to
produce green hydrogen. Specifically, the magnetic field favors a larger
accumulation of the active NiOOH species leading to faster OER
reaction kinetics at the electrode surface.

This work has been done by the groups of Prof. J.R. Galán-Mascarós,
Prof. Núria López and Dr. Bahareh Khezri, in collaboration with the
Institute of Advanced Materials (INAM). "Since the discovery of this
phenomenon, there have been many reports on the magneto-
electrochemical enhancement, but none of them was actually identifying
its origin from experimental data. Our results are pointing towards its
microscopic origin at the active site of the catalyst, opening interesting
possibilities for further optimization and exploitation," explains Prof.
Galán-Mascarós.

"These findings underscore the transformative potential of incorporating
magnetic fields in electrochemical processes, offering a novel approach
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to overcoming the limitations of traditional electrocatalytic methods,"
adds Dr. Khezri.

In this study, the effect of magnetic fields on electrocatalytic OER has
been investigated using two powerful techniques. As explained by Dr.
Khezri, "The use of electrochemical impedance spectroscopy and
spectro-electrochemical analysis under operando conditions have
provided concrete evidence of this effect."

"The combination of complementary techniques has been very powerful
to understand the evolution of the catalyst once the magnetic field is
applied. So we played with magnetic, optical and electrical stimuli all at
once. This was possible thanks to the different teams working together,"
concludes Prof. Galán-Mascarós.

  More information: C. A. Mesa et al, Experimental evidences of the
direct influence of external magnetic fields on the mechanism of the
electrocatalytic oxygen evolution reaction, APL Energy (2024). DOI:
10.1063/5.0179761

Provided by Institute of Chemical Research of Catalonia

Citation: Researchers observe the effect of magnetic fields on electrocatalytic processes (2024,
March 1) retrieved 29 April 2024 from https://phys.org/news/2024-03-effect-magnetic-fields-
electrocatalytic.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/magnetic+field/
https://dx.doi.org/10.1063/5.0179761
https://dx.doi.org/10.1063/5.0179761
https://phys.org/news/2024-03-effect-magnetic-fields-electrocatalytic.html
https://phys.org/news/2024-03-effect-magnetic-fields-electrocatalytic.html
http://www.tcpdf.org

