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Hydrogen Technologies

Climate protection and energy security are moving more and 
more into the center of societal awareness and behavior. The 
‘net-zero emissions’ targets by mid-century, which are ratified 
or under discussion by nearly 200 countries define a paradigm 
shift towards the limitation of the global temperature. Hydro-
gen and its derivatives will be the backbone of a sustainable 
global energy trading system since it can store vast amounts of 
energy over long periods of time, can be transported in ships 
or pipelines and can be used in all energy consuming sectors 
as a replacement of fossil-based energy carriers. Furthermore, 
hydrogen is the basic molecule used in generating renewable 
synthetic fuels or chemicals. Linking the energy economy with 
the zero-emission mobility, vehicles powered by hydrogen in 
fuel cells or by synthetic fuels offer attractive filling times and 
driving ranges along with a known infrastructure and refueling 
system, familiar to that of fossil fuels.

Electrolysis and Power to Gas 

Hydrogen production by PEM water electrolysis is a clean and 
efficient approach to convert and store renewable electricity in 
large amounts. Our current R&D work focuses on PEM water 
electrolysis and comprises fundamental investigations of single 
cell components such as the membrane electrode assem-
blies, including the porous transport layers and bipolar plates. 
Furthermore, in recent years we have increasingly focused 
on low-cost cell concepts and are investigating the influence 
of optimized components on performance and degradation 
mechanisms. Self-developed laboratory cells, stacks and auto-
mated test stands form the laboratory backbone in our R&D 

Hydrogen Based Energy Carriers and Chemicals

We investigate the synthesis of sustainable fuels and chem-
ical platform molecules (power to liquid PtL, and power to 
chemicals PtX) from H2 and CO2, as well as solutions in process 
and emissions reductions technologies, e.g. fuel processing 
technology CATVAP®. We analyze the entire process chain 
from renewable power and hydrogen generation, captured N2 
or CO2, the synthesis and conversion of ammonia, methanol 
or other products, up to the end-use applications. We design, 
test and characterize tailor-made catalysts as part of our 
service offer. Our research and development focuses on the 
synthesis and optimization of sustainable carbon and nitro-
gen-doped carbon (NDC) based catalysts for hydrogenation 
and dehydrogenation reactions. Our sophisticated high tem-
perature near-ambient pressure X-ray photoelectron spectros-
copy (HT-NAP-XPS) equipment enables us to investigate the 
chemical states of atoms and their interactions at the surface. 
We complement our research services by economic feasibility 
studies and life cycle assessments.

Our services comprise:
process development of efficient syntheses based on  
N2 or CO2 and H2 feeds
technological, economical, and ecological evaluation  
of complete processes (life cycle analysis)
design, test and characterization of tailor-made  
catalyst systems
development and assessment of customized processes,  
e.g. clean OME technology (COMET)
development of tailor-made reactors for fuel processing  
and reforming (e.g. NH3-reforming)

Our Mission

we support the global efforts to defossilize the future 
energy economy and contribute to the mitigation of 
climate change by enabling hydrogen technologies
we conduct applied research in an international context 
to benefit our customers
with our technological experience over three decades and 
our advanced equipment, we offer scientifically sound 
analytical and testing services
by developing technological innovations and novel system 
solutions, we help to reinforce the competitive strength 
of our customers in Germany and throughout the world
our research activities aim to promote the utilization of 
hydrogen as an energy storage medium, as a fuel for 
zero-emission mobility and as a chemical feedstock for 
the hydrogenation of nitrogen and carbon oxides

PEM Fuel Cell Systems

Fuel cells are recommended for applications like zero-emission 
mobility, small traction vehicles, off-road vehicles, stationary com-
bined heat and power plants, and back-up power. Both external 
system components and the primary fuel cell components must 
operate reliably and efficiently under extreme conditions with 
high electrochemical stability. We support and advise customers 
with interdisciplinary know-how and comprehensive services 
ranging from basic R&D to product commercialization. Our 
research encompasses the development, simulation, production 
and ex situ analysis as well as in-operando characterization of 
components, single cells, stacks and systems as well as the testing 
of peripheral components. 

Our services comprise: 
in situ characterization of components, cells, stacks and sys-
tems regarding performance and degradation
ex situ testing of fuel cell components
testing of peripheral components
characterization at extreme climate conditions
modeling and simulation performed on the microscale up to 
the system level

Institute’s own hydrogen injection station into the local  

natural gas grid.     

Hydrogen Technologies

We support our customers by providing highly qualified R&D services.  
We conduct studies, develop and test components or systems, and perform 
modeling from the microscale up to global energy systems. 

projects with partners from academia and industry. In addition 
to this work at the cell and stack level, we have also built up a 
comprehensive understanding at the system level in numerous 
projects, including the operation of our own hydrogen injec-
tion station and hydrogen refueling station with several fuel 
cell vehicles and accompanying research on field test systems. 
We apply this knowledge in techno-economic analysis, sup-
porting companies with setting up various hydrogen instal-
lations and optimizing their business models. Multi-criteria 
optimization tasks are solved with our own toolbox H2ProSim, 
which allows us to perform dynamic system modeling.  

Our services comprise:
scientific investigations on performance and degradation 
mechanisms of cell and stack components for membrane 
water electrolysis including different electrochemical and  
ex situ measurement techniques
research up to manufacturing opportunities for cell and 
stack components
technology consulting, evaluation and accompanying 
research for power to gas plants and hydrogen 
infrastructure
techno-economic modeling and simulation of electrolysis 
and hydrogen installations for the optimization of system 
concepts, business models and infrastructure development

Mini plant for developing industrial scale methanol synthesis.     

Fuel cell test laboratory for investigation of membrane  

electrode assemblies.     

Test stations for characterization of PEM electrolysis stacks up 

to 4,000 Ampere and 1 MW electrical power.     


