M.ScC. THESIS OPPORTUNITY: DATE: MAY/2023
SCALABLE FABRICATION OF CATALYST LAYERS FOR THE ENERGY TRANSITION

BACKGROUND & MOTIVATION

A key issue of the ongoing energy transition is usage and/or storage of excess electricity from fluctuating
renewable sources. At the same time, many substances that today are derived from petrochemical sources must
soon be replaced in order to achieve net zero carbon dioxide emission. Power-2-X technology addresses both of
these issues and an essential component of the respective systems are catalyst layers (CLs), as for example in
PEM electrolysers. Given the scale of the anticipated production output needed for CLs, every new
manufacturing concept must take into scalability and consumption of raw materials, while not compromising

performance.
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THE PROJECT

We envision a fabrication process chain for CLs that integrates atomic layer deposition in a fluidized bed reactor?
(ALD-FBR) and roll-to-roll manufacturing.? ALD-FBR allows for an efficient use of precious raw materials such as
Platinum (Pt) that is deposited sparsely onto a host material (e.g. carbon). The Pt-loaded carbon (Pt/C) is then
dispersed in an ink formulation and finally deposited onto a flexible substrate using nano ink spraying in a roll-
to-roll process. To further elucidate the scalability and economic potential of the approach, the following tasks
and questions shall be elaborated in an M.Sc. thesis project:

e Modelling the throughput and optimize for efficiency of the process chain.
e Reactor engineering and integration.
e Techno-economical assessment of the approach.

The M.Sc. project is embedded in a larger project, that includes both experimental and theoretical work with
the goal of bringing ALD-fabricated Pt/C catalyst to real-world applications. This project is suitable for students
of Chemical Engineering with an interest in catalysts, modelling and the energy transition.

INTERESTED?

Contact us at p.m.piechulla@tudelft.nl for more information! The project will be supervised by dr. Peter
Piechulla and prof. dr. Ruud van Ommen (PPE/ChemE/TNW and e-refinery).
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