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Hybrid all-lron Redox Flow Batteries

Hydrogen Evolution Reaction (HER):
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Weinheim, 2022.
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Combining experiments and simulations

" Characteristics of iron plating and stripping
" Mitigation of Hydrogen Evolution Reaction (HER)

Periodic 3d-Lattice
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Steffen Zappe

Idealized section of flat anode material surface

.’Fe particles Kinetic Monte Carlo (kMC)
Modeling
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Combining experiments and simulatogynkc

- . . . voltammetry
" Characteristics of iron plating and stripping

" Mitigation of Hydrogen Evolution Reaction (HER)
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Temperature dependence of iron plating and stripping
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Effect of pH variation on Fe red/ox and HER
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Iron morphology evolution

Steffen Zappe

units jn, nm

seeds Growth into larger iron film
] clusters
- HER is enhanced - HER is mitigated
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Deconvolution of simultaneous
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iron plating and HER @

Steffen Zappe

" HER dominates initially during

reduction

" lron plating becomes more

dominant with lower applied
potentials

HER Takes pla uring
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Conclusions & Outlook
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" Applied potential, temp., pH
and iron conc. significantly

affect the iron plating

efficiency vs. HER
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kMC enables separation of
iron reduction/oxidation
and HER currents

Unjts n nm

" Model provides insights into
iron morphology (layer
thickness, porosity) and its
impact on the HER

" Homogeneous plating can mitigate HER - improvement of electrode material and
electrode structure

" Combining kMC with continuums model for influence of diffusion in the electrolyte, .
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