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Introduction

Iron-based electrolytes offer a low-cost option for redox flow batteries (RFBSs)
and can serve as an alternative to vanadium. By employing ligands to adjust iron
ion characteristics, redox flow batteries can be constructed using soluble Fe2*/3*
compounds as both catholyte and anolyte, which eliminates the complications
associated with hybrid all-iron (Fe® anode) systems.

Objective and Approach

High pH (Aminoalcohol-based Ligands)
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Mild pH (Phosphonate-based Ligands)

 Numerous ligands available commercially through simple syntheses

 Amino-alcohol ligands yield soluble iron complexes at pH ~13-14
* High operative pH resulting from alcohol’s acidity (not readily deprotonated)
« Stronger donor to the iron center — higher cell voltages (1.2 V)
« Symmetric cells: stable Fe(TDED) cycling, capacity loss from Fe(CN),
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multiple voltage plateaus (NTMPA & HEDP) — ligand alteration can lead to a
single predominant structure with a single voltage plateau (BPMG & EDTMP).
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 Elevated voltage rebalancing results in observable iron(Fe) plating.
* A moderate voltage rebalancing process does not exhibit any observable Fe
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