
The Fuel Science Center
Adaptive Conversion Systems for Energy Carriers and Chemicals from Renewable Resources
CoE Review Workshop | Follow-Up Proposal 2025+

Aachen, 07.11.2022



Motivation



Vision - Today



Vision - Today

Generation of fundamental 
knowledge and novel scientific methods

for the development of
sustainable technical solutions

to valorize
renewable electricity and alternative carbon

feedstocks for
CO2-neutral and near-to-zero pollutant 

emission propulsion systems.



Vision - 2025+



Vision - 2025+

Generation of fundamental 
knowledge and novel scientific methods

for the development of
sustainable adaptive technical solutions

to valorize
renewable electricity and alternative carbon feedstocks 

into liquid for energy carriers and chemicals 
in a systems approach

For  CO2-neutral and near-to-zero 
environmental Impact pollutant emission 

propulsion and production systems.



Mission - 2025+



Carbon-based 
(drop-in) Fuels

Resilient & Adaptive 
Conversion Systems

Integrated CO2
Capture & Conversion

Ammonia 
Combustion

Liquid Energy 
Carrier for 
Fuel Cells 

Sustainable 
Building Blocks, 

Monomers & Solvents

Key Topics
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Carbon-based 
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Conversion Systems
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CA1:
Molecular Transformations

and Interactions

CA2:
Interfacial Phenomena

and Devices

Structure of the Research Program: Key Topics Extend Across all Competence Areas
Competence Areas

CA3:
Fuel Design and Sustainable 
Cross-sectorial Value Chains

Molecule Device System
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synthetic targets
catalyst & materials
multifunctional systems
dynamics / mechanisms

phase equilibria
mass transfer and kinetics
model-based reactor design
dynamic reactor modeling

conceptual process design
value chains
LCA & TEA
decentralized production



CA1:
Molecular Transformations

and Interactions

CA2:
Interfacial Phenomena

and Devices

High Indicated Efficiency with Low NOx and no Soot by Molecular Spark
Variation of High Reactivity Fuel Composition

Competence Areas

CA3:
Fuel Design and Sustainable 
Cross-sectorial Value Chains

Molecule Device System
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Shaping the Field of „Fuel Science“





Prof. Dr. rer. nat.Mirijam Zobel
Institute of Crystallography (2021)

Prof. Dr. rer. nat. Thomas Wiegand  
MPG Research Group / Magnetic Resonance 
of Complex Materials and Catalysts (2021)

Prof. Dr. rer. pol. Sandra Venghaus
Junior professor for Decision Analysis and 
Socio-economic  Assessment (2021)

Prof. Dr. rer-nat.  
Lars Lauterbach
Junior professor for 
Synthetic Microbiology
(2021)

Prof. Dr.-Ing. Dipl.-Wirt. Ing. 
Niklas von der Aßen
Institute of Technical 
Thermodynamics LTT (2022)Prof. Dr. rer. nat. 

Anna Katharina Mechler
Electrochemical Reaction
Engineering (2020)

Prof. Dr.-Ing. 
Abhishek Khetan
Junior professor for
Multi-Scale Modeling
of Heterogenous Catalysis 

in Energy Systems (2021)

Prof. Dr. phil. 
Katrin Arning
Junior professor for
Risk Perception and 
Communication (2022)



From Fundamental Research to Application 
Contributions of FSC PIs and Concepts in Translational Projects 
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09/2018 – 08/2021 04/2019 – 03/2022

01/2021 – 12/2024

12/2018 - 11/2022

02/2020 - 01/202309/2016 – 12/2021



FSC PIs, Co-Workers & Guests of our 10th International Conference on Fuel Science in Aachen



CA1:
Molecular Transformations

and Interactions

CA2:
Interfacial Phenomena

and Devices

Structure of the Research Program: Key Topics Extend Across all Competence Areas
Competence Areas

CA3:
Fuel Design and Sustainable 
Cross-sectorial Value Chains

Molecule Device System
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(2007 – 2018) (2019 – 2025) (2026 – 2032)

„Food vs Fuel“ diversification of the 
energy and feedstock supply

building a resilient 
energy and chemistry nexus
based on renewable energy

Global
Challenges

(„pressure to act“)

3rd gen. biofuels

Vision
&

Mission

2.0

Target Molecules bio-hybrid fuels

Feedstocks

energy carriers & chemicals

e- H2

Evolution of FSC 2.0: an Adaptive Scientific Platform

e- H2
H2O

N2

Devices

System

molecularly controlled
combustion & 
adaptive, modular 

reactors

advanced biofuel
combustion engines

low carbon/low emission mobility + integrated value chains
+ social acceptance

+ circular economy
+ resilient cross-sectoral systems

+ global perpective

+ direct liquid fuel cells
+ diverse energy

conversion systems
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