
 

Sustainable energy: Researchers unveil new
ways to control light absorption with iron
compounds
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Spectroscopic setup to analyze light interactions such as absorption and
reflection. Credit: Sven Döring, Leibniz IPHT

Scientists from the Leibniz Institute of Photonic Technology (Leibniz
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IPHT) and the Universities of Jena and Ulm have shown that the
properties of special iron compounds that absorb light can be influenced
by small changes in their chemical structure. These changes affect the so-
called second coordination sphere—a region of the molecule that is not
directly bound to the iron atom but nevertheless influences its behavior.
By adding protons, the iron compounds react differently to the light they
absorb.

These findings are important because iron complexes can be used as an
environmentally friendly and readily available alternative to complexes
of rare metals such as iridium or ruthenium in light-to-energy
conversion. The work is published in the Journal of the American
Chemical Society.

Chromophores are molecules that absorb light and can release the
absorbed energy, e.g. by electron transfer. This ability of the complexes
to transfer electrons to a reaction partner after light absorption is of great
importance, especially in photocatalysis, but also in photovoltaics.

The team from the Collaborative Research Center (CRC) CataLight at
the Universities of Ulm and Jena has now shown that iron compounds
not only absorb light efficiently, but that their properties can be
specifically adapted by simple chemical modifications—such as the
addition or removal of protons.

"We've demonstrated for the first time that we can precisely control the 
light absorption of iron complexes through their molecular environment,
opening up exciting possibilities for sustainable technologies," says Prof.
Dr. Benjamin Dietzek-Ivanšić, spokesperson of CRC CataLight and a
researcher at Leibniz IPHT and the University of Jena.

These new insights lay the groundwork for future studies to further
optimize iron compounds for use in photovoltaics, catalysis, and other
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https://pubs.acs.org/doi/10.1021/jacs.4c00552
https://phys.org/tags/electron+transfer/
https://phys.org/tags/light+absorption/
https://phys.org/tags/sustainable+technologies/


 

sustainable chemical processes. While previous research has often
focused on expensive materials, this discovery from the team in Jena and
Ulm presents a cost-effective and environmentally friendly alternative.

  More information: Kamil Witas et al, Beyond the First Coordination
Sphere─Manipulating the Excited-State Landscape in Iron(II)
Chromophores with Protons, Journal of the American Chemical Society
(2024). DOI: 10.1021/jacs.4c00552
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