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Motivation

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

cost structure, safety and abu

« Besides the Zinc-Anode limits cyclability, state-of-the-art gas-diffusion-electrode (GDE)
challenge the economic feasibility due to the sluggish oxygen reactions (Wgrg = 60%) and

ndance of materials.

the use of expensive bi-functional catalysts.
« Additional: material stability under oxygen evolution reaction problematic.
> Existing GDEs need to be optimized for bi-functionality.
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Powder Manufacturing
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Introduction

Objective
1.
2.

3.

Identify electrochemical limits of materials

Optimize pore network for changing requirements and conditions of oxygen evolution (2-
phase-reaction) and oxygen reduction reaction (3-phase-reaction)

Enhance performance by a multi-layer approach: addition of specialized reaction and

gas-diffusion layer.

Bi-functional Gas-Diffusion-Electrodes
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Validation of performance
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« Potential for OER (U>1V vs. RHE) is demanding for used materials
> e.q. typical used Carbon decomposes @ U > 1.3V vs. RHE [2]
« Niand Ag show good performance without additional catalyst, but also show degradation

Pore Network

Optimize pore network
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Calculate electrolyte
distribution on FIB-SEM
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Validation of wetting behavior

Calculate GDE performance by transport/reaction
model

1D Discretization along pore path (e.g. maximum ball
algorithm)

« Phase distribution from PMM model and FIB-SEM
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Machine Learning tool to

* Reconstruct 3D FIB-SEM
picture from 2D slice

* Predict FIB-SEM picture

monolayer machine learning depending on production
GDE optimal production | tool with GDE FIB- parameters
via experimental parameters using SEM pictures «
results developed Model | (different
production *Partner
parameters) IRECI;

« To achieve a economical viable ZAB for midterm storage state-of-the-art electrodes need to be

* In the HIPER

improved to overcome their shortcomings: low ngrp & material stability.

project first steps are done to follow two approaches:

Use model based insides to improve the monolayer GDE
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