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EPFL AEMWE Bubble Imaging Setup

Master Project (30 ECTS)/Semester Project (10 ECTS)

Administrative

Supervision: Khaled Lawand, Prof. J. Van Herle
Contact: khaled.lawand@epfl.ch
Location: Sion (travel allowance offered)

Project description:

Water electrolysis forms H2 and 02 bubbles at the cathode and anode respectively in three stages:
nucleation, growth and detachment [1]. The produced bubbles decrease the anion exchange
membrane water electrolyzer (AEMWE) efficiency by increasing what is known as the mass transport
overpotential, since they reduce the electrochemically active area and the electrolyte conductivity by
deposition on the active sites and by occupying the volume where the ions are transported,
respectively. However, the relation between the bubble evolution mechanisms and electrochemical
processes is still not fully known.
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Figure 1: Bubble dynamics in the anode of an electrolyzer a) Nucleation b) Growth c) Detachment [1]

In this project, the goal is to build an AEMWE bubble imaging setup using a high-speed camera to
record the bubble evolution process as a function of applied current. The bubbles in the recorded
images will be segmented using an in-house developed code and their properties will be computed
(e.g. bubble size distribution). This allows us to better understand the relation between the applied
current and bubble growth dynamics. The process will be repeated for different porous transport layer
(PTL) configurations (PTL are responsible for transporting bubbles from the reaction site to the flow
channels, then out of the cell, or to a storage tank) for comparison.
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Figure 2: : Bubble imaging setup for AEMWE [2] Figure 3: Bubble size distribution in a nickel foam PTL [2]



Your tasks:

1. Helpin designing a setup for AEMWE bubble imaging (the setup includes transparent
AEMWE endplates and a high-speed camera)

2. Record the bubbles produced during electrolysis

3. Compute the properties of the bubbles such as the bubble size distribution and occupied
volume as a function of the applied current

4. Repeat tasks 2 and 3 for different PTLs (the data will be used to compare the efficiency of
different PTL structures and to validate a multi-physics model done previously)
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