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Hydrogen from photo-catalytic water splitting process — Technologies,
Potentials, Costs

The debate on hydrogen as a clean energy carrier to decarbonize processes, which are hard to be
electrified, strongly focuses on the production technology of water electrolysis in Germany.
However, hydrogen produced from photo-catalytic processes can represent a so far less considered
alternative to supply net carbon-free hydrogen.

Photo-catalytic processes utilize solar energy in a chemical conversion to produce hydrogen
directly, in a photovoltaic cell for example. A very wide spectrum of incident sunlight can be
absorbed, which can be an advantage over the electricity-intensive production of hydrogen from
water electrolysis. To develop the technology to commercial readiness, the key question is the
various material compositions of the catalyst, which has been a hurdle to date.

Key tasks and objectives of the thesis

¢ Detailed familiarization with photo-catalytic hydrogen production and alternative processes
to produce hydrogen

o Review of the theoretical and empirical literature on the current state of photo-catalytic
processes for hydrogen production

e Evaluation of their costs, potentials, benefits, and caveats

e Techno-economic comparison of performance with alternative production processes

Your profile

e Student of economics, best with focus on energy
e Interest in techno-economic topics, hydrogen, energy transition
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