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Motivation

« Zinc-Air-Batteries (ZAB) - a solution for midterm energy storage systems due

to their cost structure, safety and abundance of materials.
 State-of-the-art gas-diffusion electrodes (GDE) challenge the economic
feasibility due to the sluggish oxygen reactions (npre = 60%)

* Oxygen evolution (OER) and oxygen reduction reaction (ORR) show quite different

needs for pore size and electrolyte concentration — Optimization needed

Dry-pressing electrodes

Advantages
* Flexible, small scale GDE production
 Easy to learn

e Solvent free
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Lacking reproducibility!
Only overall trends match expectations
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Hypothesis

Oxygen reduction reaction benefits from lower KOH concentrations, oxygen evolution

benefits from higher concentrations

Objective
Identify optimal electrolyte concentration

Effect of KOH concentration

0, + 2H,0 + 4e~ =4 0H"

OER: OH- concentration T — Reaction rate T
ORR: OH- concentration T = O, Solubility |- Reaction rate |

J

Wettability differs:
PTFE pore wall fraction not
controlled, only mass fraction

Summary

T
Electrolyte study only roughly confirms the trends
N\

order of magnitude of the electrolyte concentration.
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on-reproducible internal wettability of the electrodes has an influence on the

» Manufacturing method unsuitable for studying subtle differences

» Currently new manufacturing method under development

Metal ! i

ne theory predicts an opposite influence of KOH concentration on ORR and OER.
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