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What are we talking about?

Photocatalytic hydrogen production

Hydrogen from just sunlight and water
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Content What problem do we solve?
The promise we make.

What are components of a photocatalytic process?
Building a technology from two components.

How to make a good photoreactor?
Design guideline for reflective multi-pass micro photoreactors.

How to find a good photocatalyst?
Material screening.
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Which problem do we try to solve?

The promise we make ...
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Problem: Wasserstoffmarkt

Kostenintensive Elektrolyseure

Energiepreisfluktuationen

Fehlende Transportinfrastruktur

Keine Elektrolyseure 

Energiemarktunabhängigkeit

Dezentrale Produktion möglich

Lösung: Fotokatalytische Wasserspaltung
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What are the components?

Building a technology from two components.
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10 µm 10 cm

Efficient photosynthesis 

in 

low-cost systems

Photocatalysts Photoreactors
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What is it doing?

Technical profile of photoreactors for solar production.
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Minimal material footprint

Low material cost

Mass manufacturability

Reduced system requirements

Being low costEnabling high efficiency

Optimal operating conditions

Ensuring high transport efficiency
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Why reflective multi-pass photoreactors?

Introducing the KIT photoreactor concept
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Minimal material footprint

Low material cost

Mass manufacturability

Reduced system requirements

Being low cost

Partial absorption

Multi passage
Extrusion & injection moulting

No suntracking

High catalyst usage

Polymers

Enabling high efficiency

Optimal operating conditions

Ensuring high transport efficiency
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How to design photoreactors?

Optimization and performance.
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All-year performanceNumerical optimization

Figure: Kant, P. et al., Joule 7, 2023. DOI: 10.1016/j.joule.2023.05.006 Kant, P. et al., Joule 7, 2023. DOI: 10.1016/j.joule.2023.05.006 

Base design

Patent (pending): WO002024056575A1. Max. 5.8 % 

photocatalytic 

efficiency for 

model reaction.
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Is there a photoreactor design guideline?

Inherent transport losses and design guideline
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Design guideline Photocatalysis and microreactors

Feasibility criterion for high 𝜂𝑇

𝜎𝑐𝑎𝑡𝑎𝑙𝑦𝑠𝑡,𝜆𝑑2𝜖 0.2,1

Typical material properties

𝜎𝑐𝑎𝑡𝑎𝑙𝑦𝑠𝑡,𝜆𝜖 100 𝑚−1, 1000 𝑚−1

Typical characteristic dimensions

𝒅𝟐𝝐 𝟎. 𝟐 𝒎𝒎, 𝟏𝟎 𝒎𝒎

Figure: Kant, P. et al., Joule 7, 2023. DOI: 10.1016/j.joule.2023.05.006 Photoreactors 

are 

microreactors!

Inherent losses
Allows you to 

make your own 

photoreactor!
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Photocatalyst: What is it doing?

Technical profile of photocatalysts for solar hydrogen production.
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Enabling high efficiency

High quantum yield

Solar spectrum match

10 µm

Enabling H2 and O2 separation

Spatially separated OER and HER
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Summary
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What are the core components of a 

photocatalytic process?

Photocatalyst & photoreactor.

How to make a good photoreactor?

Ensuring high radiation transport efficiency.

How to make a good photocatalyst?

Ensuring high radiation transport efficiency.

Photomontage: A. Bramsiepe, KIT.



Logo Color

For light images, 

the logo color can 

be changed to black.

What’s next?
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Research transfer

From solar photons to sustainable values

Contact us: contact@photreon.com 

Follow us: LinkedIn

Dr.-Ing. Paul Kant, Institute for Micro Process Engineering, KIT. Foto: A. Bramsiepe, KIT.Foto: A. Bramsiepe, KIT.

mailto:contact@photreon.com
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Thank you
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Mein Dank gilt all denjenigen, die Geschichte mit mir teilen. 

This work would not have been possible without the trust and support of:

Prof. Dr.-Ing. Roland Dittmeyer

This work was conducted with dedication and persistency by: 

M. Sc. Anselm Dreher, Shengzhi Liang, Dr.-Ing. Michael Rubin

Many thanks go to all colleagues supporting us in everyday work:

Dennis Scherhaufer, Manuel Hofheinz, Cornelie Schorle, Florian Messerschmitt, Torsten Wunsch

We are supported by our partners: 

C. Jenter GmbH, Otto Klobe und Sohn GmbH, Zitta Kunststoffwerke GmbH.
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