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READER project aims to develop a solution based on precious metal-
free catalysts and stable anthraquinone redox mediators to meet the
demand for efficient and cost-competitive alkaline or near-neutral pH
decoupled electrolyzers. One of the main outcomes of the project is
the development of anthraquinone type redox mediators with high
solubility (>0.5 M) and excellent stability (>3000 cycles). Advanced
spectroelectrochemical techniques, including in situ FTIR and
electrochemical mass spectrometry (EC-MS) will be applied for the
selection of the best organic materials upon understanding of
degradation mechanism.
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Symmetry

e Effect on solubility: symmetry, hydrophilic groups
* Effect on Ered: position and electronic nature of substituents
» Effect on stability: position and electronic nature of substituents

* Effect on solubility: acid pka

Science, 2015, 349, 6255, 1529; Joule 2018, 2, 1894; J. Mater. Chem. A, 2021,9, 26709
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» Effect on operation conditions: pH dependence
» Effect on stability: side reactions

ACS Energy Lett. 2022, 7, 226; Adv. Energy Mater. 2019, 9, 1900039; Joule 2018, 2, 1894.
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Single cell assembly and
performance assessment.

Integration of Redox mediator
and catalyst

Electrochemical

characterization of
PGM-free catalyst

P1 progression

Development of anthraquinone-
based redox mediators
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Functionalization sites for
solubility and stability tuning

Design and synthesis
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In-situ degradation studies

Hydrophilic group

rAcid hydrophilic group
defines the pka (SO3H to
SO;K) and therefore
solubility and pH operation

range and solubility

O Acidic proton

In alkaline media that H can
substracted by a base and
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Electrolyzer prototype testing

Structure and composition screening
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Particle size screening

Catalytic activity—
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Catalyst screening

Linker nature effect
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anthraquinone core and
branches with hydrophilic
groups defines stability.
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» Effect on solubility: hydrophilic groups
» Effect on Ered: electronic nature of substituents
* Effect on stability: lability of the bonds

Joule 2018, 2, 1894; Energy Storage Materials 36 (2021) 417.
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