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Dear Colleagues, Ladies and Gentlemen,

Welcome to the Hydrogen Days 2022 conference, specifically to the 
Book of Abstracts. The book typically summarizes the contributions 
presented during the event. This year however, the content is not 
complete. It is because this year’s Hydrogen Days conference 
is organized in a slightly different structure. We, as a conference 
organizer, try to keep up with increasing pace of development of hydrogen 
technologies. With announcement of the Green Deal strategy by European 
Commission, new situation surfaced. Almost every national government within 
the Europe is nowadays adopting individual national hydrogen strategy directed 
towards the reduction of greenhouse gasses, especially carbon dioxide emissions. 
Therefore, the motto we have chosen for this year’s conference says: “Hydrogen for 
Decarbonisation”. 

The foreseen rapid development asks for intensive international collaboration 
helping to overcome technological challenges. Hydrogen Days conference 
addresses this issue traditionally. Nevertheless, this year it was decided to connect 
Hydrogen Days with the Czech-German Hydrogen Day providing a forum for 
explaining the national hydrogen strategies and approaches of both countries 
in the context of the European decarbonisation policy. At the same time, match 
making sessions allow closer networking and interconnection of the subjects 
searching for complementary partners, both in research and development, 
as well as in the business sector. It was not possible to include more details of this 
important part of the conference into this Book of Abstracts. Therefore, it does not 
reflect Hydrogen Days 2022 conference in its full richness. 

We all agree that an integral part of the conference, in addition to the technical 
program, is to provide ample time for networking. This year, at the time this preface 
is written, there is hope that coronavirus pandemic and related restrictions will not 
have such a detrimental impact on this aspect of the conference as it was in the 
previous two years. Hopefully, we should return slowly to the normal state and 
meet face-to-face. Especially if we consider how exciting the topic of hydrogen has 
become and how much effort it requires right now.

Finally, I would like to thank you all for your participation and contributions. 
Contributions documenting recent development in the field of hydrogen tech-
nologies and contributions describing plans for further strategies in implementing 
hydrogen technologies into our daily lives. Thanks to you every single contribution 
is moving the entire community forwards.

I wish all of us an informative and interesting meeting, now back in face-to-face 
mode. 

Karel Bouzek 

Chairman of the Scientific Committee

Hydrogen for Decarbonisation
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General Information

Czech-German Hydrogen Day
Czernin Palac, Prague, Czech Republic
23. 3. 2022
www.hydrogendays.cz

Scientific Conference
Comfort Hotel Prague City East, Prague, Czech Republic
24.–25. 3. 2022
www.hydrogendays.cz

Conference Language
Conference is being held in English. No simultaneous 
translation will be available.

Student Award
To encourage high-quality work amongst young researchers, on the occasion of the Hydrogen Days 2022, Student Awards will 
be delivered in recognition of the best student contribution. The Student Awards Committee will award 2 attendees, one for 
the best presentation and the other one for the best poster. The student awards are sponsored by HYTEP. Each winner will 
receive a cash prize of 200 €.

All student contributions will be automatically included in the contest for Student Awards, if not stated otherwise.
The student award committee will evaluate student contributions according to the following criteria

 • Quality of research
 • Compliance with ethical standards for publication
 • Clear structure and explanation of content
 • Poster resp. presentation design
 • Ability of student presenter to answer questions
 • Student awards will be announced during the closing ceremony on Friday 25th March, 2022

Members of the student award committee
Robert Steinberger-Wilckens, Center for Fuel Cell and Hydrogen Research, University of Birmingham, UK, chairperson
Matthias Jahn, Fraunhofer IKTS, D
Karin Stehlík, HYTEP, CZ

Publication Policy
Participants will receive the Book of Abstracts with summaries of lectures and posters presented during the conference. 
Authors are free to publish their papers at will after the conference. Based on authors permission, the presentation will 
be available at the Hydrogen Days website after the conference closure.

Contacts
Czech Hydrogen Technology Platform (HYTEP)
Hlavní 130, 250 68 Husinec-Řež, Czech Republic
www.hytep.cz
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Thursday

Session 1
Aspects of Fuel Cell Technologies

Session 2 
PEMFC

Session 3 
Hydrogen Production

Session 4 
Industrial Aspects of Hydrogen Implementation

Friday

Session 5 
Hydrogen in Mobility

Program at Glance

Program of this year’s Book of Abstracts excludes Wednesday (23th March) when the Czech-German Hydrogen Day 
is held. This is due to the fact that Czech-German Hydrogen Day is a standalone event which serves as political 
and strategic opening providing a forum for explaining each country hydrogen strategies and finding potential 
synergies. Yet Czech-German Hydrogen Day precedes scientific Hydrogen Days conference which run onward 
from 24th March. Therefore even though these two events are separate they are in fact closely interlinked. More 
information about the Czech-German Hydrogen Day can be found on www.hydrogendays.cz.
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Short Program

Thursday, 24. 3. 2022 Friday, 25. 3. 2022

09:00–10:40 Aspects of Fuel Cell Technologies 09: 00–11:00 Hydrogen in Mobility

10: 40–11:20 Coffee Break 11:00–11:30 Closing Ceremony

11:20–12:40 PEMFC 11:30–12:30 Lunch Break

12:40–13:40 Lunch Break

13:40–14:20 Poster Section

14:20–16:00 Hydrogen Production

16:00–16:20 Coffee Break

16:20–17:20 Industrial Aspects of Hydrogen 
Implementation
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24. 3. 2022 (Thursday)
Session 1: Aspects of Fuel Cell Technologies
Chaired by Karel Bouzek

 Opening Remarks 

09:00 S1/1: Brief Overview of Current French Hydrogen Research Activities, 
Focus on Electrolyte Development for Proton Ceramic Cells
Olivier Joubert (Université de Nantes & CNRS, France)

09:40 S1/2: Assessment of Manganese – and Praseodymium – 
Substitued 5YSZ as Interlayer Materials for Reversible Solid Oxide Cells
Aleksey Yaremchenko (University of Aveiro, Portugal)

10:00 S1/3: Oxygen Reduction Reaction Activity of Pt and Pt-W Alloy Nanoparticles 
Synthesized by Spark-Discharge Generator
Meenakshi Seshadhri Garapati (Czech Academy of Sciences, Czech Republic)

10:20 S1/4: MEA Fabrication Utilizing Direct Deposition of Catalytics Layers by Spark 
Discharge Generate – Scale-Up to 100 cm2 Active Area
Nina Zábojníková (ÚJV Řež, a. s., Slovak Universtiy of Technology, Czech Republic/Slovakia)

10:40  Coffee Break 10:40–11:20

Session 2: PEMFC
Chaired by Harry Hoster

11:20 S2/1: Towards PEM Fuel Cell Systems with Improved Durability
Daniel Hissel (University of Franche-Comte, FEMTO-ST, CNRS, France)

11:40 S2/2: Stability of Phosphoric Acid Dopant and its Interaction with Catalyst 
in High-temperature PEM Fuel Cell
Martin Prokop (University of Chemistry and Technology, Czech Republic)

12:00 S2/3: SteppinWolf – a Pseudo-2D PEM Fuel Cell Model Based on MMM1D
Jiří Hrdlička (Technical University Chemnitz, Germany)

12:20 S2/4: Designing High-Performance PT-alloy Intermetallics for Application 
in Proton Exchange Membrane Fuel Cells
Matija Gatalo (National Institute of Chemistry, Slovenia)

Program
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 Lunch Break 12:40–13:40

 Poster Session 13:40–14:20

Session 3: Hydrogen Production
Chaired by Thomas von Unwerth

14:20 S3/1: Clean Hydrogen Production from Electro-reforming of Bio-sourced 
Oxygenated Organic Compounds
Christophe Countanceau (Université de Poitiers, CNRS, France)

14:40 S3/2: PEM Electrolysis: the Potential Role of Paper Factories in Mass Production
Hary Hoster (The Hydrogen and Fuel Cell Center ZBT, Germany)

15:00 S3/3: Comparison of Ni-W and Ni-Fe Catalysts for Hydrogen Economy
Jana Záchenská (Slovak University of Technology in Bratislava, Slovakia)

15:20 S3/4: Comparison of Various Anion Selective Materials and Catalysts Used 
as Components in Membrane-electrode Assembly for Alkaline Water Electrolysis
Michaela Plevová (University of Chemistry and Technology, Czech Republic)

15:40 S3/5: Utilisation of Process Gases Using Hydrogen Separation Membranes 
Jan Vereš (Energy Research Centre, VŠB TU, Czech Republic)

16:00  Coffee Break 16:00–16:20

Session 4: Industrial Aspects of Hydrogen 
Implementation
Chaired by Karin Stehlík

16:20 S4/1: Green Hydrogen for Carbon Direct Avoidance in Industrial Processes
Michael Gallowitz (Fraunhofer Institute für Keramische Technologien und Systems IKTS, Germany)

16:40 S4/2: The Future of Hydrogen in the ORLEN Group
Adam Giurg (Orlen UniCRE a. s., Czech Republic)

17:00 S4/3: Legal Aspects of Hydrogen in EU – Energy Security and Climate Protection
Zdeněk Petrášek (Johannes Kepler University Linz, Germany)

17:20 S4/4: The Ruhr Valley: Coal, Steel, High-tech, Hydrogen
Harry Hoster (The Hydrogen and Fuel Cell Center ZBT, Germany)
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25. 3. 2022 (Friday)
Session 5: Hydrogen in Mobility
Chaired by Jiří Vávra

09:00 S5/1: Hydrogen as Future Energy Carrier for Mobility
Thomas von Unwerth (Institute for Automotive Research, Technical University Chemnitz, Germany)

09:40  S5/2: A Circular Carbon Economy for Green Transport Fuels
Robert Steinberger-Wilckens (Centre for Fuel Cell and Hydrogen Research, University of Birmigham, Germany)

10:00 S5/3: Advanced Combustion System as a Means for Decarbonization 
of Transportation 
Zbyněk Syrováka (Czech Technical University in Prague, Czech Republic)

10:20 S5/4: Lightweight High-entropy Alloys for Hydrogen Storage
Dagmara Varcholová (Slovak Academy of Sciences, Slovakia)

10:40 S5/5: Material Characterization of Mg-based Metallic Glasses and their Hydrogen 
Storage Behaviour
Katarína Kušnírová (Slovak Academy of Sciences, Slovakia) 

 Closing Ceremony 11:00–11:30 

 Lunch Break 11:30–12:30



Abstract Orals
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Brief Overview of Current French Hydrogen 
Research Activities, Focus on Electrolyte 
Development for Proton Ceramic Cells

Olivier Joubert 1

1  University de Nantes & CNRS, France, tel. +33 240 373 936, e-mail: olivier.joubert@cnrs-imn.fr

Keywords: materials chemistry, electrolysis, fuel cell, hydrogen

Twenty years ago, the French scientific community working in the field of hydrogen, started to federate under the leadership 
of the CNRS. It took the form of successive Research Grouping bringing together experts in solid oxide fuel cell, proton 
exchange polymer membrane fuel cells, hydrogen storage and systems mainly from CNRS but also from CEA. These GdRs 
promoted and structured an interdisciplinary field of research with excellent results.

Since 1st January 2020, the CNRS community has formed the Research network on Hydrogen energy (FRH2) based 
on the active nucleus of the former GDR laboratories (30 laboratories) with about 300 researchers and professors. The first part 
of the presentation will give a brief overview of this CNRS network including some highlights.

The second part of the talk will be dedicated to scientific results from Nantes laboratory: the development of materials for 
the next generation of high temperature solid oxide electrolysers.

mailto:olivier.joubert@cnrs-imn.fr


1 2 T H  I N T E R N A T I O N A L  C O N F E R E N C E  O N  H Y D R O G E N  T E C H N O L O G I E S ,  2 0 2 217

Assessment of Manganese- 
and Praseodymium-substituted 5YSZ 
as Interlayer Materials for Reversible Solid 
Oxide Cells

Aleksey Yaremchenko 1, Alejandro Natoli 1, Miguel Vieira 1, Jorge Frade 1

1  University of Aveiro, Portugal, e-mail: ayaremchenko@ua.pt

Keywords: solid oxide electrolysis cell, reversible solid oxide cell, oxygen storage capacity, ionic conductivity

Long-term degradation remains a major obstacle to the introduction of SOEC technology as a practical hydrogen production 
system. A specific degradation mechanism in SOECs is related to electrolyte deterioration and delamination phenomena 
at or near electrolyte/anode interface. The electrochemical studies of reversible solid oxide fuel/electrolysis cells (rSOCs) 
operation revealed that the degradation occurring at the electrolyte/oxygen electrode interface can be slowed down if a cell 
operates in a reversible SOEC/SOFC regime and that the degradation occurring in the SOEC regime may be partially recovered 
during the operation in SOFC mode. These observations raise prospects to halt degradation and to develop self-healing 
approaches based on reversible SOEC/SOFC cycles.

One possible approach may be based on the introduction of redox-active components with oxygen storage capacity in the 
form of inclusions into the surface layer of solid electrolyte or as a thin buffer layer at the electrode/electrolyte interface 
capable of oxygen uptake under anodic polarization to prevent oxygen pressure build-up and reverting to oxygen loss in fuel 
cell mode.

The present work was focused on the assessment of the impact of co-substitutions and processing conditions on the 
properties of ZrO2-Y2O3-MnOy and ZrO2-Y2O3-PrOy mixed oxides for prospective applicability as redox-active inclusions or buffer 
layers. Mn-substituted (ZrO2)0.95(Y2O3)0.05 (5YSZ) solid solutions were found to exhibit variable oxygen nonstoichiometry with 
manganese cations in a mixed 2+/3+ oxidation state under oxidizing conditions. Substitution by manganese gradually 
increases the extent of oxygen content variation on thermal/redox cycling, chemical contribution to thermal expansion and 
dimensional changes on reduction.

It also deteriorates oxygen-ionic conductivity and improves p-type electronic conductivity under oxidizing conditions, 
leading to a gradual transformation from predominantly ionic to prevailing electronic transport with increasing Mn additions 
(5–15 mol.%). The dissolution of praseodymium oxide in 5YSZ was found to occur via the formation of pyrochlore-type 
Pr2Zr2O7 intermediate. Increasing PrOy additions results in a larger fraction of low-conducting pyrochlore phase which limit the 
total electrical conductivity. High temperature processing stabilizes the prevailing 3+ oxidation state of praseodymium cations 
leading to a low oxygen storage capacity.

Thus, Mn-substituted 5YSZ (5–10 mol.%) is considered the most suitable for the interlayer application due to the best combi-
nation of relevant factors.

mailto:ayaremchenko@ua.pt
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Oxygen Reduction Reaction Activity 
of Pt and Pt-W Alloy Nanoparticles Synthesized 
by Spark-Discharge Generator

Meenakshi Seshadhri Garapati 1, Tomáš Němec 1

1  Czech Academy of Sciences, Czech Republic, tel. +420 266 053 152, e-mail: garapati@it.cas.cz

Keywords: proton exchange membrane fuel cells, oxygen reduction reaction, catalyst nanoparticles, spark-discharge 
generator, rotating disk electrode

Proton exchange membrane fuel cells (PEMFC) are the potential candidates to convert energy stored in hydrogen into 
electrical energy at low temperatures with high efficiency. Nevertheless, the oxygen reduction reaction (ORR) occurring 
at the cathode of PEMFC limits the performance due to higher overpotential and lower kinetics of the catalysts. Moreover, 
the carbon material used as the support for platinum catalyst nanoparticles also undergoes corrosion at higher potentials 
resulting in performance degradation. Herein, carbon-free Pt and Pt-W alloy nanoparticles are synthesized by a spark-discharge 
generator (SDG). Two different modes of SDG operation have been applied, i.e. alternating discharge (AC) and unipolar 
discharge (DC), to adjust nanoparticle size and nanoalloy composition.

The synthesized Pt and Pt-W nanoparticles are studied as the ORR catalysts. The crystallite properties and morphology of the 
synthesized catalyst nanoparticles have been analyzed by X-ray diffraction (XRD) and transmission electron microscopy (TEM), 
respectively. Furthermore, the ORR activity of Pt and Pt-W nanoparticles has been studied by cyclic voltammetry (CV) and 
rotating disk electrode (RDE) measurements in 0.1 M HClO4 electrolyte. The ORR peak potential in the CV pattern and onset 
potential of Pt nanoparticles obtained from AC discharges tend to be more positive than for DC mode synthesis suggesting 
a higher ORR activity of AC mode synthesis. Also, Pt-W alloy nanoparticles demonstrate higher ORR activity in AC mode, which 
paves the way to develop a new type of ORR catalysts without carbon supports.

mailto:garapati@it.cas.cz
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MEA Fabrication Utilizing Direct Deposition 
of Catalytic Layers by Spark Discharge 
Generator – Scale-Up to 100 cm2 Active Area

Nina Zábojníková 1,2, M. Kludský 1, Aleš Doucek 1, M. S. Garapati 3, T. Němec 3, J. Hlíveš 2

1  ÚJV Řež, a. s., Czech Republic, tel. +421 908 210 291, e-mail: ninazabojnikova111@gmail.com
2  Slovak University of Technology, Slovakia
3  Czech Academy of Sciences, Czech Republic

Keywords: nanomaterials, spark discharge generator, PEMFC, MEA, hot-pressing procedure

There are several commercial methods of catalyst layer fabrication. The group of ink-based methods has at least two steps: 
the ink preparation and its application. It includes the wet casting methods (e.g., screen printing), based on pouring the 
prepared catalyst ink followed by a drying process. However, the presence of a significant quantity of solvents can damage the 
membrane [1].

On the other hand, direct deposition of spark discharge generator (SDG) nanomaterials onto a porous substrate is a single-step 
process integrating nanomaterial production and catalyst layer deposition. Compared to other methods it is environmentally 
friendly, cost-efficient and delivers high-purity nanoparticles with tailored properties. The next advantage of this method 
is that it is a gas-phase process, so the inert carrier gas can be fully recycled and aggregation of the nanomaterials can also 
be easily controlled by adjusting its flow. In addition, the process takes place in an enclosed production system, which 
prevents unintentional nanopar ticle emissions that are potentially harmful to human health [2]. Moreover, the system can 
be scaled-up in a straightforward way by increasing the spark frequency and by using several SDGs in parallel.

We have applied SDG technology for producing nanoparticles from platinum ingots (purity of 99.9 wt. %) as a feed material 
by using forming gas as a carrier gas. Our production process of membrane-electrode assemblies (MEA) for low-temperature 
PEM hydrogen fuel cells has been based on a direct deposition of 5 nm average diameter platinum-based catalytic nanoparti-
cles on the microporous layer of gas diffusion layer (GDL), followed by the hot-pressing procedure.

In a cooperative effort within the TAČR Delta 2 project TM01000018, we have successfully achieved a scale-up of the active 
area of MEAs from laboratory size (5 cm2) to commercial size (100 cm2). The Institute of Thermomechanics of the Czech 
Academy of Sciences (ITCAS) results showed reproducible and uniform SDG deposition process for 5 cm2 active area MEAs. 
with platinum loadings 0.1–0.5 mg/cm2. At UJV, we were able to obtain MEAs with an active area of 100 cm2 after 270 min 
of deposition time. Most importantly, we have demonstrated that Pt catalyst layers on both the anode and the cathode side, 
with a loading of ~ 0.4 mg/cm2, are bonded properly on the Nafion HP membrane after hot-pressing procedure.

References

[1] Conde, Julio & Ferreira-Aparicio, Paloma & Chaparro, Antonio M.. (2021). Electrospray Deposition: A Breakthrough 
Technique for Proton Exchange Membrane Fuel Cell Catalyst Layer Fabrication. ACS Applied Energy Materials. 4. 10.1021/
acsaem.1c01445.

[2] Messing, Maria. (2016). The Advantages of Spark Discharge Generation for Manufacturing of Nanoparticles with Tailored 
Properties:. Journal of Green Engineering. 5. 83-96. 10.13052/jge1904-4720.5346.

mailto:ninazabojnikova111@gmail.com
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Towards PEM Fuel Cell Systems with Improved 
Durability

Daniel Hissel 1

1  University of Franche-Comte, FEMTO-ST, CNRS, France, tel. +33 384 583 621, e-mail: daniel.hissel@univ-fcomte.fr

Keywords: hydrogen, fuel cells

To face the dependency to fossil fuels and limit the carbon emissions, fuel cells are a very promising technology and appear 
to be a key candidate to face the increase of the energy demand and promote the energy transition and energy mix. To meet 
future needs for both automotive and stationary applications, fuel cell systems will require improved durability. This presenta-
tion will focus on different strategies, all at system level, combining software and hardware approaches, to reach this increased 
durability for the PEM fuel cell system, in actual operating conditions.
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In the current European geopolitical situation, transforming fossil fuel-oriented energy sector towards alternative energy 
sources with minimised carbon imprint is the most pressing issue. Hydrogen economy represents a viable option for the 
excess electric energy storage and it its subsequent supply in the case need. As an energy vector, chemical energy of hydrogen 
can be efficiently converted to electric energy using fuel cells. Correspondingly, fuel cells operating at elevated temperatures 
start to be considered as a staple for heat and electric energy co-generation.

High-temperature fuel cell with proton-conductive membrane (HT-PEMFC) is a promising device with operating temperature 
of 120 to 200 °C and Pt catalyst on both the anode and cathode. The specific component of the system is the membrane, com-
posed of polybenzimidazole or polypyridine-type polymer doped with phosphoric acid. The system is well-functioning and 
robust, though in the long-term, several degradation mechanisms limit HT-PEMFC lifetime. Among them, the Pt catalyst and 
membrane degradation are the most pronounced. The instability of phosphoric acid, due to its reduction, is often overlooked 
phenomenon that influences both the cell performance and catalyst degradation. However, the exact impact of phosphoric 
acid reduction on these parameters was not yet provided.

This study, focused on both the degradation of Pt catalyst and stability of phosphoric acid during HT-PEMFC operation, 
attempts to provide relations leading to optimisation of cell performance. This is realised through mechanistic studies 
on Pt/phosphoric acid interface and single cell testing. Voltametric experiments, performed at conditions corresponding 
to HT-PEMFC operation were used for the description of phosphoric acid stability and electrochemical behaviour of its 
reduction product, phosphorous acid. This was complemented by single cell experiments, investigating the impact 
of operational voltage of HT-PEMFC on degradation of catalyst on the anode and the cathode. The voltage on cell represents 
a key parameter, affecting to a certain degree all phenomena described above. By choosing the appropriate operating voltage, 
a negative impact of degradation processes can be minimised, prolonging the cell lifetime.

This study was supported by the Grant Agency of the Czech Republic under project no. GC19-02964J.
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In many applications, a rigorous, 3D simulation of a fuel cell is not a suitable source of information, due to the effort associated 
with the definition of the geometry, adequate discretization, adaptation of the governing equations for various cases and, 
most importantly, the time, resources and qualified personnel needed to produce, analyze, and utilize the simulation results. 
To circumvent this issue, lower dimensionality models are developed to not only reduce time, but also include richer physics. 
A 2D cross-section coupled with an along-the-channel simulation allows for a reasonably accurate analysis, but its usability lies 
in the study of the involved phenomena. A pseudo 2D simulation (1D through the membrane-electrode assembly, MEA, and 
1D along the channel) seems to be a reasonable compromise bringing sufficient accuracy as well as relatively short compu-
tation times, even on modest hardware. Existing 1D through-the-cell models require non-trivial setup to operate in along 
the channel simulations, because an arbitrary set of boundary conditions can cause numerical instabilities, which reduce the 
accuracy and correctness of the results, or cause divergence.

In the presented work, an algorithm stepping down the channel, SteppinWolf, is introduced in the context of co-flow 
and counter-flow single cells as a simple framework to feed an MEA model, in this case MMM1D published by Vetter and 
Schumacher, and quantify the changes in flow rate, temperature, pressure and composition of the anode and cathode 
medium from the inlet to outlet. Such data has an immediate use in fuel cell system simulation and selection of balance-
of-plant components. As an addition to MMM1D, cooling of the fuel cell is implemented through a resistor model analog, 
permeation and the associated water production is handled by Steppinwolf and an effort was made to extend the two-phase 
behavior beyond the cathode side of the MEA and along the channels. This pseudo 2D model is intended as a basis for 
algebraic models and characteristics maps required by predictive control algorithms.



Hydrogen will play a central part in a carbon-free future
Manage risk and eliminate uncertainty with TÜV SÜD – your trusted partner

Our Services For 
Hydrogen 
TÜV SÜD is your partner for every 
step in your project

PRODUCTION

 1 000+
Locations 

Worldwide

 500+
Hydrogen 
Experts

1
Partner 

for all Solutions

TRANSMISSION, DISTRIBUTION 
& STORAGE

CONSUMPTION

We deliver value that helps you to plan 
with peace of mind

TÜV SÜD Czech s.r.o.    Novodvorská 994/138    142 21 Prague 4
+420 800 746 746    info.cz@tuvsud.com    www.tuvsud.com/cz



1 2 T H  I N T E R N A T I O N A L  C O N F E R E N C E  O N  H Y D R O G E N  T E C H N O L O G I E S ,  2 0 2 227

Designing High-Performance Pt-Alloy 
Intermetallics for Application in Proton 
Exchange Membrane Fuel Cells

Matijo Gatalo 1, Luka Pavko 1, Francisco Ruiz-Zepeda 1, Angelja Kjara Surca 1, Nejc Hodnik 1, 
Boštjan Genorio 2, Miran Gaberšcek 1

1  National Institute of Chemistry, Slovenia, tel. + 38 640 236 371, email: matija.gatalo@ki.si
2  University of Lubjana, Slovenia

Keywords: electrocatalyst, fuel cell, carbon corrosion, reduced graphene oxide, durability

Polymer electrolyte membrane fuel cells (PEMFCs) provide a zero-emission energy conversion strategy suitable for automotive 
and a multitude of other applications. Widespread adoption of this technology is still limited by green hydrogen production 
capacities and its accessibility as well as several other factors such as fuel cell power output, efficiency, platinum utilization, and 
most importantly, durability of the stack. [1] In order to maximize the utilization of Pt, the catalyst is typically loaded onto the 
microporous carbon black (CB) support which, in addition to the electrical wiring, also improves the mass transport of gaseous 
species. However, providing sufficient durability of such catalyst nanocomposite remains a major challenge. Graphene 
derivatives (GDs) such as graphene, graphene nanoribbons, reduced graphene oxide (rGO), are thermodynamically more 
stable than amorphous CBs. This could, in principle, lead to an improvement in the performance and stability of the carbon 
support. Further, GDs have compared to CBs higher degree of graphitization and higher electrical conductivity. [2] Despite 
many scientific efforts in recent years to utilize GDs as advanced catalyst support, meeting the performance of the commercial 
materials proved to be a very challenging task due to the due to the more hydrophobic nature of these materials and their 
re-stacking tendency. [3]

Here a unique pulse combustion synthesis of supported metal nanoparticles in combination with subsequent platinum 
deposition using the galvanic displacement method is presented. This approach allows for the continuous preparation 
of uniformly distributed carbon supported intermetallic nanoparticles and a high metal loading. Stability tests are carried out 
in thin film disc electrode where GD supported electrocatalysts show superior durability in comparison to their CB analogues. 
Moreover, high current density measurements using a gas diffusion electrode (GDE) setup show a higher electrochemical 
surface area and activity of GD-based catalysts compared to the values for a commercial reference.
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Hydrogen is a key compound for the future as an energy vector to produce electricity in fuel cell systems, particularly proton 
ex- change membrane fuel cell (PEMFC). However, to make these technologies sustainable, clean methods to produce high 
purity hydrogen must be developed. Up to date ca. 96 % of hydrogen produced worldwide come from non-renewable fossil 
resources through thermochemical processes leading to emission of carbon dioxide that contribute greatly to the global 
climate change. The production of hydrogen by water electrolysis is considered as a key alternative to these thermal methods. 
However, the energy needed for splitting a water molecule is very high, leading to high costs of production. The electrocat-
alytic reforming of biosourced organic compounds, such ethanol, glycerol, and glucose, in an electrolysis cell can contribute 
to reduce greatly the cost of t hydrogen production.
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PEM electrolysers are potentially superior for H2 generation at variable power, e.g., led by the availability of low-cost electricity. 
Unlike alkaline electrolysers, however, MW-scale PEM electrolysis plants are not yet state-of-the art. Apart from the challenges 
around scarce noble metals such as Platinum and Iridium, the scale-up of PEM electrolysers suffers from a lack of established 
mass manufacturing processes.

Paper manufacturing could become a key enabler for key components in PEM electrolysers: the titanium-based porous 
transport layers (PTL) can be fabricated via paper-based precursor materials. This was recently demonstrated in a project 
jointly performed by “Fraunhofer-Institut für Fertigungstechnik und Angewandte Materialforschung IFAM” (Dresden), 
“Papiertechnische Stiftung PTS” (Heidenau), and “The Hydrogen and Fuel Cell Center ZBT“ (Duisburg). The project received 
the Otto-von-Guericke Award 2021.

The importance of re-tooling established manufacturing processes for a quick ramp-up of new technologies cannot 
be overemphasised: mass manufacturing of Li-ion batteries was only possible by converting existing roll-to-roll processes from 
magnetic tape manufacturing. For industry-focused countries like the Czech Republic or Germany, such approaches could 
enable a faster-ramp up of clean technologies whilst keeping and growing local jobs.

This talk will summarise the key findings of the research into paper-based porous transport layers and how they benchmark 
against other titanium PTL architectures. This will include insights into fabrication steps, microscopic and macroscopic 
properties of the products, and their performances in PEM electrolysers.
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The concept of hydrogen economy as clean energy is important due to global warming and climate change. One of the 
most promising methods for hydrogen production is alkaline water electrolysis [1]. An attractive cell design is presented by the 
zero-gap assembly with electrodes pressed against the separator. An effective electrocatalyst can reduce energy consumption 
in the process and speed up the reaction kinetics. Generally, platinum or iridium are the best electrocatalysts for alkaline water 
electrolysis, however, due to high cost it is important to find a substitution [2]. One of promising catalysts materials are nickel 
and nickel alloys for their good chemical stability and corrosion resistance [3].

This work is dealing with the preparation and characterization of electrode for hydrogen evolution reaction (HER) in alkaline 
water electrolysis. Ni-Fe and Ni-W alloys coatings were tested as possible HER catalysts. The coatings were deposited by direct 
current electrodeposition on the nickel foam. The influence of the electrolyte composition and applied current on the coat-
ing’s morphology were studied. Prepared coatings were investigated by the means of SEM, XRD, EDX and XPS. Electrocatalytic 
properties and durability of prepared Ni-Fe and Ni-W coatings were tested in the zero-gap electrolyser for alkaline water 
electrolysis. As electrolyte, solution of 10 wt.% KOH was used.

It was found that the composition of electrolyte and current density can affect electrocatalytic properties of coatings. 
Increasing Fe content in the coatings improves the catalytic activity of Ni-Fe catalyst. With increasing current density, the grain 
size of the deposited coatings decreased. Tungsten content in the Ni-W alloy coatings increases with growing current density 
and contributes to the lowering of the grain size. Load and stability measurements showed better results for Ni-Fe coatings.
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Producing green hydrogen using alkaline membrane water electrolysis (AMWE) is a promising approach to partially solve 
the serious energy crisis the human society is currently facing. AMWE can be powered by renewable and sustainable energy 
sources, utilize low-cost electrocatalysts and other inexpensive components. But improvement of AMWE technology, including 
power efficiency, safety and flexibility is needed.

Efficiency of the system can be considered low as AMWE operates at a cell voltage of 1.8–2.0 V, much higher than the 
thermoneutral voltage of water splitting (1.48 V). This is due to two factors: i) ohmic loss on the separator of the electrode 
compartments, but mainly ii) overpotential at the electrodes. The overpotential is decreased by utilization of catalysts, 
preferably non-platinum. In order to utilize the catalyst efficiently, it is necessary to ensure “three-phase” contact. It means, 
that the catalyst particle has to have contact with electron and ion conductor and reactant. To further improve the ion 
contact of the catalytic layer and the membrane as ion conductor and thus improve the catalysts utilization, the catalyst can 
be applied directly onto the membrane surface (CCM – catalyst coated membrane). The CCM approach thus allows to reduce 
the catalyst loading and consequently reduce the capital expenditures of the technology. CCM approach is already being 
used in proton-exchange membrane water electrolysis (PEMWE) but in an alkaline environment, generally accepted polymeric 
material able to withstand the operation conditions is not available.

The aim of this work is to compare different anion-selective materials and catalysts in order to identify the best setup, which 
will increase the efficiency of AMWE. In this work, chloromethylated block copolymer polystyrene-ethylene-butylene-styrene 
(PSEBS- CM) functionalized with 1,4-diazabicyclo[2.2.2]octane (DABCO) groups is used as an anion selective material. For 
comparison reason, commercially available Fumapem® FAA-3-50 membrane is tested. NiCo2O4 or NixFeyOz and NiFe2O4 or Mo2C 
are used as anode and cathode catalysts, respectively. Computer controlled ultrasonic dispersion of catalyst ink is used 
as a CCM preparation method.

Performance of the prepared CCMs is tested by mean of the load curves under the AMWE conditions with different concentra-
tions of KOH at 50 °C. Electrochemical impedance spectroscopy (EIS) is used to evaluate the resistances of the system and SEM 
is used to observe the morphology of the layers. The obtained results show the possibility of PSEBS-CM-DABCO membrane 
outperforming the Fumapem® membrane. Moreover, also non-platinum catalysts have proven their potential in AMWE. All the 
samples showed sufficient stability in the stability tests.
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Sustainable industrial growth is based on the development of new industrial processes able to solve global important 
problems like greenhouse gas emissions, energy efficiency and toxic waste. The separation and valorisation of industrial gases 
with complex composition allows approaching sustainability by means of different routes. Process gases are composed mainly 
from hydrogen and carbon monoxide, which are identified as major valuable components. Hydrogen is enjoying a renewed 
and rapidly growing attention in Europe and around the world. Hydrogen can be used as a feedstock, a fuel or an energy 
carrier and storage, and has many possible applications across industry, transport, power and buildings sectors. In this paper 
an overview of commercial hydrogen separation technologies is given, with a detailed focus on membrane-based technol-
ogies. The application of membrane separation processes to industrial hydrogen-rich waste gases promotes the efficient 
recovery of this clean fuel.
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The sufficient reduction of process related CO2 emissions is one of the main challenges the industrial sector is facing. One 
promising approach is the substitution of carbon containing raw materials and energy carriers with green hydrogen. However, 
profound changes in the process chains are inevitable in order to efficiently integrate hydrogen and achieve the maximal 
reduction in CO2 emissions. In previous studies it was shown that carbon direct avoidance (CDA) is an opportunity for the field 
of iron and steel making [1, 2].

Commercialization there is imminent by many large producers [3–5]. However, for the emission-intensive production of am-
monia, even though it’s one of the largest-volume synthetic chemicals world-wide, progress is not as rapid. Therefore, in this 
presentation a process modeling-based analysis of the possibility of apply CDA-principles to the production of ammonia 
is conducted and technical as well as economic feasibility is assessed. Special focus is given to the applicability of solid oxide 
electrolysis (SOE), as it allows for the efficient utilization of waste heat to reduce the overall electricity demand and for direct 
syngas production without the need of an air separation unit [6].

Five different process concepts are evaluated on the basis of electric energy demand as well as production costs and 
compared with conventional steam reforming-based ammonia production. The results of the assessment show that ammonia 
production via SOE technology is a promising approach to address the need for the reduction of process related emissions. 
Furthermore, high efficiency and the availability of proven concepts for most process steps makes ammonia a prime 
candidate for a future energy carrier. Therefore, the study concludes with an overview about the prospective role of ammonia 
in a sustainable and carbon free energy system.
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The European Union has pledged to carbon neutrality by 2050. To achieve this goal, it is already necessary to start gradually 
reducing CO2 emissions. ORLEN Group sees hydrogen as a good tool for decarbonisation. One of the major projects 
contributing to decarbonisation in the Czech Republic is the construction of a green hydrogen production in Litvínov. 
The construction of an alkaline electrolyser with an output of 26.4 MW, which will be powered by a renewable energy source, 
is being considered. A photovoltaic power plant with an output of 60 MWp, which will be located on the ash dump area, 
is considered to be the primary source of renewable energy. Geothermal energy, another possible renewable source providing 
stable performance, to be evaluated.

Another important project for hydrogen production will be chlor-alkali production in Neratovice. The primary use of green 
hydrogen will be in mobility. Hydrogen will be used in hydrogen filling stations. The infrastructure project “Hydrogen Eagle” 
envisages 28 hydrogen filling stations in the Czech Republic by 2030. It will be necessary to test the quality of hydrogen 
used as fuel. An already accredited laboratory will be used for this. Furthermore, hydrogen will be used as a substitute for the 
bio-component in fuels.

Other projects are a mobile hydrogen filling station, hydrogen storage and hydrogen transport. In hydrogen storage, 
we will focus mainly on less common methods such as hydrogen batteries or NH3. For hydrogen transport, the possibilities 
of hydrogen trailers and hydrogen pipelines will be developed. The mobile hydrogen filling station should be able to provide 
in total up to 50 kg of hydrogen.

mailto:adamgiurg@seznam.cz
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The author discusses the legal aspects of hydrogen, including the hydrogen strategy for a climate-neutral Europe and 
decarbonisation. The contributions of hydrogen to carbon neutrality are also analysed. Finally, the role of hydrogen in the 
development of EU offshore wind power and in grid protection is discussed. The author concludes that European law provides 
broad support for innovations and that the role of hydrogen, in addition to providing energy security, is also in the climate 
protection, however, the potential of hydrogen should be further increased.
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Many countries around the world are turning towards climate friendly energy usage. One of the main options appreciated 
is seen in electricity won from renewables and then used in a direct way for stationary and mobile applications. Taking into 
account that there’s still a big lack for electric energy storage, hydrogen as an energy carrier more and more plays an important 
role. Producible via many different ways from almost any primary energy with different sizes of carbon footprints, it can 
be stored in large quantities, transported by pipelines, road or sea and can be used in a lot of applications.

In the future, when global transformation of energy systems towards hydrogen economy proceeds, hydrogen production 
is located especially in the sun favoured regions and transport lines are established, the use of hydrogen will also become 
increasingly interesting for mobile applications. The amounts needed are relatively low, compared to other energy intensive 
sectors and can be provided as energy feedstock.

Of course, using hydrogen for mobility results in a lower overall efficiency than using directly electric energy for a vehicle with 
a battery. However, seeing the overall global picture in a time where hydrogen will be a very common energy carrier, available 
almost all around the world, it will show its full potential with many advantages in terms of storage, comfort, dynamic avail-
ability and many more. Relating to mobility that means short filling durations, long ranges with all known convenience from 
conventional mobility, particularly important for light and heavy-duty vehicles. Therefore, research work still has to be carried 
out towards a production of large quantities of vehicles. The main topics in terms of durability, RCS, certification and reduced 
costs will be addressed in the new Hydrogen Innovation Centre at Chemnitz.
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Hydrogen is today the preferred option to decarbonise the transport fuel market. It could be used in fuel cells, or also 
in engines and turbines, avoiding any (fossil) carbon release, though the latter will produce a number of combustion-related 
pollutants. 

Nevertheless, though the energy density of hydrogen is unsurpassed, the volumetric energy density is sub-optimal, resulting 
in increased volumes of fuel to be carried on vehicles. Whilst this is little concern for passenger and light duty vehicles, 
it is prohibitive for long-haul freight and passenger transport. Especially in shipping, even cryogenic hydrogen will require 
about 4 times more volume than maritime diesel. This volume is simply not available in commercial draft.

Therefore there is a need to find other, ideally liquid, zero-fossil carbon fuels that can serve as fuels for logistics but require 
less space, in the best case not much more than the diesel benchmark. One way of resolving this issue is the use of synthetic 
fuels that are produced using green hydrogen and carbon dioxide captured from biomass. This could be methane, propane, 
butane, or methanol. The latter still requires approx.. 3 times more volume than (maritime) diesel, but liquified (synthetic) green 
methane only required twice the volume, with propane and butane even more compact and getting very close to diesel. 
Ammonia could also be considered, but requires a similar volume as methanol.

The talk will discuss these relationships and illustrate them along the example of shipping. The synthesis routes will 
be analysed, along with the potential sources of hydrogen and biomass-derived carbon dioxide.
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The contribution deals with the possibility of the exploitation of hydrogen as a fuel for an internal combustion engine. 
Hydrogen-fueled combustion engines offer the possibility for a smooth transition from the exploitation of fossil fuels 
to a hydrogen economy with reasonable socio-economic impacts. They can support the development of the hydrogen 
infrastructure within its initial phase.

The authors focus on the development of the advanced combustion system that enables the effective use of hydrogen 
in both partial and full energy supply of the engine. With partial use of hydrogen in combination with conventional fuel, the 
reduction of tailpipe CO2 emission is significantly greater than the share of hydrogen in the energy supply. Full exploitation 
of hydrogen will be possible as soon as the hydrogen refueling infrastructure is sufficiently developed.

Very low tailpipe emissions of all legislatively limited pollutants were observed. Among other benefits, hydrogen is an effective 
tool for minimizing pollutants emissions after the cold start of the engine, as will be required by future emission regulations.

The contribution will present the results of experiments, performed with hydrogen-fueled engines equipped with the 
advanced combustion system in the author’s laboratory.

mailto:zbynek.syrovatka@fs.cvut.cz
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Hydrogen is currently a major topic around the world. It can produce electricity very efficiently and without emissions, 
therefore, it is ideal as alternative energy source for cars, buses, but also in other areas of transport such as shipping, aviation 
and space. It has great potential for its large specific energy, yetsafe and efficient storage has to be provided. A “Superior“ step 
forward in this respect represents the publication of M. Sahlberg, et al. entitled “Superior hydrogen storage in high entropy 
alloys” [1], where the authors studied the hydrogenation of the high-entropy solid solution alloy TiVZrNbHf of bcc structure 
and observed that extremely large amounts of hydrogen (2.7 wt.% of H) can be absorbed in it. The amount of hydrogen 
corresponds to H/M ratio of 2.5 and becomes

a world record in terms of volumetric energy density 219 kg H/m3 exceeding by far the requested 40 kg H/m3 requested 
in European green deal or DOE [2,3]. For hydrogen storage, we use lightweight, high-entropy alloys, which due to their density 
are suitable for applications in the automotive industry. One of the biggest advantages of these alloys is their storage capacity 
of hydrogen per metal atom, which reaches the highest value among the known alloys intended for hydrogen storage. Alloys 
based on Al-Ti-Nb-Zr elements show interesting storage capacities with fast absorption kinetics and low density. Set of alloys 
were produced and characterized, on which high-pressure gravimetric hydrogen absorption tests were measured.
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Energy consumption for recent decades has significantly decreased the world’s non-renewable sources and focuses the re-
search society to search for unlimited sources of energy.

The effort to find the optimal hydrogen storage material has been put into magnesium-based materials since the 1960s, due 
to their relative abundance, lightweight and low cost with a high hydrogen storage capacity of 7,6 wt. % in MgH2. Although 
beneficial high storage capacity has been observed in Mg hydride, disadvantages such as low kinetic absorption and high 
activation energy were reported and opened the possibilities of material improvement.

Series of materials with chemical composition Mg(70-x)Ni20Ce10Cux (x=5, 10, 15, 20) and Mg(80-x)Ni(10+x)Ce10 (x=10,20), were prepared 
by three-step preparation procedure (arc-melting, melt- spinning and milling procedure). Substitution by Cu had been 
chosen because of its low mixing enthalpy with hydrogen, which effectively exhibits the desorption temperature. The material 
characterization was determined on samples in form of ribbons and powders using SEM, TEM, X-ray diffraction, DSC. Density, 
hardness, and modulus of elasticity were obtained to describe the material’s macroscopic properties. The thickness of pre-
pared ribbons is ~40 µm and SEM shows the amorphous surface without the presence of Ce- or Mg- oxides or components 
segregation. Investigation of hydrogen and deuterium storage capacity in materials were determined by thermogravimetric 
measurements in the temperature range of 298-773 K and direct in situ measurements via gravimetric systems of maximal 
absorption for hydrogen/deuterium to ~ 5.5 wt % at 393 K.
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Nowadays, the commercialization of water electrolyzers (WE), and the shift towards a green, hydrogen-based energy 
is hindered by the high prices of precious metals used as catalysts. Indeed, an efficient conversion of water into its primary 
compounds (oxygen evolution reaction, OER), O2 and H2, requires an iridium catalyst in acidic media. The scarcity and 
price of this state-of-the-art catalyst call for optimization of its usage. [1] One strategy is to disperse the iridium in the form 
of nanoparticles on an adequate supportive material. The latter needs to be conductive, have a high surface area and be stable 
under OER conditions.

In addition to the better iridium utilization, the support can also influence the intrinsic activity and stability of the nanoparticles 
via the strong metal support interaction (SMSI). The SMSI is influence by the chemical nature of the support but also its 
morphology. Hereby, we investigated iridium nanoparticles on a TiONx support. TiO2 is stable under OER conditions, but 
it is not conductive while TiN is not stable but brings sufficient conductivity. [2] Therefore, TiON can combine the best of both 
materials and thus it fulfils the requirements of an electrocatalysts support. [2] TiON with different morphology were prepared 
and characterized by various methods (TEM, XRD, ICP). We show that the activity and stability of the catalyst can be tuned only 
by modifying the support morphology.
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Polymer electrolyte membrane fuel cells (PEMFCs) provide a zero emission energy conversion strategy suitable for automotive 
and a multitude of other applications. Widespread adoption of this technology is still limited by green hydrogen production 
capacities and its accessibility as well as several other factors such as fuel cell power output, efficiency, platinum utilization, and 
most importantly, durability of the stack. [1] In order to maximize the utilization of Pt, the catalyst is typically loaded onto the 
microporous carbon black (CB) support which, in addition to the electrical wiring, also improves the mass transport of gaseous 
species. However, providing sufficient durability of such catalyst nanocomposite remains a major challenge. Graphene 
derivatives (GDs) such as graphene, graphene nanoribbons, reduced graphene oxide (rGO), are thermodynamically more 
stable than amorphous CBs. This could, in principle, lead to an improvement in the performance and stability of the carbon 
support. Further, GDs have compared to CBs higher degree of graphitization and higher electrical conductivity. [2] Despite 
many scientific efforts in recent years to utilize GDs as advanced catalyst support, meeting the performance of the commercial 
materials proved to be a very challenging task due to the due to the more hydrophobic nature of these materials and their 
re-stacking tendency. [3]

Here a unique pulse combustion synthesis of supported metal nanoparticles in combination with subsequent platinum 
deposition using the galvanic displacement method is presented. This approach allows for the continuous preparation 
of uniformly distributed carbon supported intermetallic nanoparticles and a high metal loading. Stability tests are carried out 
in thin film disc electrode where GD supported electrocatalysts show superior durability in comparison to their CB analogues. 
Moreover, high current density measurements using a gas diffusion electrode (GDE) setup show a higher electrochemical 
surface area and activity of GD-based catalysts compared to the values for a commercial reference.
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The decrease of carbon imprint is the top priority of society in numerous parts of the world. In particular, the energy sector 
under- goes serious transition from fossil fuels to renewable energy sources. To balance the electricity peaks in the grid 
caused by dynamic production from renewables, several energy schemes were proposed. One of the most feasible and 
sustainable is the Hydrogen Economy. There, the balance of grid is assured by delocalised hydrogen production. Hydrogen 
is a valuable commodity and useful energy vector, finding application in both the industry and mobility. To produce hydrogen 
in an efficient and ecological way, water electrolysis and in particular water electrolysis with polymer electrolyte membrane 
(PEMWE) is preferred.

PEMWE combines very good power density at the relatively small size of electrolyser with great flexibility, uses only water 
as a feed and produced hydrogen can be partially pressurised. State-of-the-art membranes used in PEMWE are based on per-
fluorinated-sulfonated polymers, produced industrially by several companies, including Chemours, Fumatech and Solvay. 
The principal limitation of membrane is its operating temperature, which is usually guaranteed up to 80 °C. However, due 
to the pressurising of electrolyser in order to keep water in liquid state, operating temperature could in principle be elevated 
above 100 °C, enhancing hydrogen production intensity. However, it was confirmed in our previous works [1] that at temper-
atures above 100 °C, membranes undergo glass transition, resulting in serious degradation of mechanical and, in connection 
with this its proton-conductive properties. Temperature stability of membrane is largely influenced by exact polymer structure, 
e.g. the length of polymer side chain, and its production method. Moreover, it can be improved by mechanical reinforcement, 
which on the other hand decreases its ionic conductivity.

The goal of this work is to verify by experimental means suitability of Aquivion-type membranes with shorter sidechains for 
PEM- WE operation at temperatures above 100 °C and pressures up to 5 bars. Selected membrane types were characterised 
in terms of ion-exchange capacity, small angle X-ray scattering and simultaneous thermal analysis (thermogravimetry + 
differential scanning calorimetry) before and after the long term testing. This testing was performed in conductivity cell with 
water circulation and online determination of membrane ionic conductivity at selected temperatures and pressures. In gen-
eral, Aquivion membranes exhibited good stability up to temperature of 120 °C and pressure of 5 bar, with only slight change 
od membrane dimensions. However, above this temperature the conductivity of membrane exhibited steady decrease 
with longer testing time, connected to the changes of its internal structure. Detailed analysis of these changes in degraded 
membranes can point out direction for its structural improvement and, consequently, development of membranes with 
improved stability at elevated temperatures and pressures.

This study was supported by the Grant Agency of the Czech Republic under project no. GC20–06422J.
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Increasing share of renewable energy sources causes increased power balancing requirements on electrical grid as peak 
power production is followed by reduced power production depending on present weather conditions. In order to maximize 
the use of re newables at favourable weather conditions it is therefore highly desired to regulate power supply to electrical 
grid without the need to adjust the output of renewables. On the other hand, at the time of insufficient power production 
or of increased power demand supplementary power supply to electrical grid is desirable. Similar need of balance of energy 
supply and demand can be observed also in stand-alone renewable energy systems. As a solution, the excess power storage 
in the form of hydrogen and its subsequent recovery at the time of increased power demand can be employed.

To address this issue, our research team is developing the energy conversion device – reversible alkaline fuel cell/electrolyser. 
It combines the process of excess power storage in the water electrolysis mode and the process of its subsequent recovery 
in the fuel cell mode. We believe that integrating both processes into one device can bring besides the compactness of device 
also the advantage of the capital costs reduction.

This paper introduces some results of the first stage of reversible alkaline fuel cell development that deals with fundamental 
research of materials suitable for single cell construction. The attention is paid especially to the development of a new type 
of polymer anion exchange material and new types of electrocatalysts based on abundant and low-cost materials. As for 
electrocatalysts, materials for both oxygen and hydrogen reactions are being studied. From the tested group of catalysts for 
oxygen reduction best results were observed for NixCo1-xSe2 so far. In the case of hydrogen oxidation the attention is paid 
especially to nickel nitride (Ni3N).
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Catalysts for Oxygen Reduction Reaction 
in Alkaline Fuel Cell

Dita Hronová 1, Jaromír Hnát 1, Karel Bouzek 1

1  University of Chemistry and Technology, Czech Republic, tel. +420 220 444 208, e-mail: hronovad@vscht.cz

Keywords: alkaline fuel cells, oxygen reduction reaction, non-Pt catalysts, energy conversion

Oxygen reduction reaction (ORR) represents a crucial half-reaction in alkaline fuel cells (AFCs) due to complicated electron 
transfer and slow kinetic. Two main mechanisms of ORR are discussed in literature: i) two-electron pathway with hydrogen per-
oxide production as undesired intermediate and ii) direct four-electron pathway. The preferred mechanism can be influenced 
by catalyst used. The main advantage of AFCs compares to competing technologies lies in the possibility to use non-platinum 
catalysts like transition metal oxides or alloys. Selenide-based catalysts represent promising candidates as cathodic 
non-Pt catalysts in AFCs due to their proper electrocatalytic activity, low price and simple preparation. However, these catalysts 
show low electrical conductivity and small surface area. Many approaches for enhancing the electrical conductivity of catalysts 
are known. The most applied approaches are: controlling the crystal structure of the material or using conductive support for 
the catalyst.

Our study aimed to prepare a selenide-based Co0,83Ni0,17Se2 catalyst with enhanced electrical conductivity using conductive 
support. Parameters studied were: i) impact of carbon black (Cabot Vulcan XC72R) and ii) ratio of carbon support to catalyst. 
The morphology and physical properties were determined by SEM-EDS, XRD and BET analysis. Electrochemical properties were 
measured by linear sweep voltammetry and electrochemical impedance spectroscopy on rotating disk electrode in solution 
of 0,1 mol. dm-3 KOH at 30 °C. Based on the results obtained, catalysts with carbon support exhibited highest electrical 
conductivity of all prepared materials.
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Hydrogen-powered Trains: Risks Related 
to Railway Engineering Structures

Šárka Košťálová 1, Radek Štefan 1

1  Czech Technical University in Prague, Czech Republic, tel. +420 224 354 632, e-mail: sarka.kostalova@fsv.cvut.cz

Keywords: hydrogen, risks, railway engineering structures, critical infrastructure, consequence analysis, fire, 
explosion

There is a high demand to fulfill Fit for 55 package which promises 55 % decrease of greenhouse gas emissions by 2030. 
Hydrogen, as an adequate power source, is besides other applications used as a power supply in trains. Although several hy-
drogen-powered trains are under experimental use, the two prominent power supplies nowadays in trains are external electric 
supply or on-board diesel engine. The railway engineering structures – such tunnels, bridges – are designed considering risk 
factors arising from the means of transport. With the possible inclination towards alternate source of power, the potential risks 
differ. Subsequently, the impacts on the structures vary. 

To determine the impact on structures, effects of the potential source of risk – in this case hydrogen fuel cell or hydrogen 
storage ignition – needs to be analysed. In the consequence engineering, risks are quantified by assuming and modelling 
consequences of a specific emergency scenario. Related to structures, consequences of fire are among the highest possible 
impacts.

Hydrogen fuel fire is likely to be a jet fire due to the high pressure which the hydrogen is stored with. In comparison 
to carbohydrate fuel (diesel) fires, which may reach to 1200 °C with heat flux up to 150 kW/m2, jet fires may exhibit the same 
temperature rise, however the heat flux could be double. Another aspect is the ventilation regimen in tunnels, especially 
in high-speed railway lines. The stack effect is usually making the fire more severe and not easily extinguished. Also, when not 
ignited, clustered in higher amount in a sheltered place, hydrogen-air mixture could lead to explosion.

These particularities emerging from a new way of energy generation should be considered and properly examined. Scenarios 
should be developed with respect to the technology used. Models of the scenarios are then giving an overview of the possible 
impacts – related to fire, explosion, or another hazard – that could arrise. The response of the railway engineering structures 
is then optimized by the material characteristics, structural design, or by implementing special features. Special features could 
include overpressure suppression, flame and smoke detection coupled with self-extinguishing system in accordance with the 
concept of Industry 4.0 – such cyber-physical systems – which are getting implemented past decade. 

The key element is to preserve as many lives as possible in an emergency event which may arise. Expert dialog among 
technology and structural engineer should take place to make an understanding about the specific aspects and limitations 
the new technology shall bring to the design process of railway engineering structures.

mailto:sarka.kostalova@fsv.cvut.cz
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HYTEP enables effective involvement
of its members in national and european institutions with the aim to increase 
national competitiveness in the field of power engineering technologies.

HYTEP supports effective communication
between different entities, effective cooperation in dealing with projects of research, 
development and innovation, as well as activities within the framework of the imple-
mentation of hydrogen technologies into all concerned industries.

HYTEP defines, represents, defends
and promotes the legitimate common interests of its members in order to create 
a suitable environment for the application of modern technologies in sustainable 
energy development.

HYTEP organizes international conferences
on hydrogen technologies in Central Europe. HYTEP also organized the World 
Hydrogen Technology Convention WHTC 2017 and brought, for the first time, a big 
hydrogen event to the Czech Republic and Central Europe. HYTEP also organizes 
every year in spring the international conference Hydrogen Days.

HYTEP is an association open to other businesses
and entities that are actively engaged or wish to engage in the issues of innovative 
power engineering technologies; for those, who want to participate in the Czech 
Republic‘s involvement in research, development, and application of hydrogen tech-
nologies and other supporting activities in the area of clean energy technologies.

Czech Hydrogen Technology Platform

Husinec – Řež 130 

250 68 Husinec – Řež 

Czech Republic 

Tel.: +420 723 252 557

E-mail: info@hytep.cz

www.hytep.cz

HYTEP – Czech Hydrogen Technology Platform 
is a grouping of commercial, scientific, 
research and educational entities active 
in the field of hydrogen technologies and 
related fields, with more than 50 members.
HYTEP was initiated by the Ministry of Industry and Trade of the Czech Republic in 2007.

HYTEP

www.hytep.cz
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C-Energy Planá is a member of the C-Energy Group – a holding that operates and 
develops ecological and highly efficient power plants. The mission of C-Energy Group 
is to set trends in utilization and operation of state-of-the-art and ecological power 
generation technologies. That is why the group has spent more than 2 billion Czech 
crowns in the modernization of the power plant in Planá nad Lužnicí since 2012. 
Nowadays the plant ranks among the most modern power generation facilities in 
Central and Eastern Europe.

Currently there are 6 Rolls Royce gas CHP units (4x9.25 MWe and 2x11.5 MWe). There is 
a 0.6 MWe photovoltaic power station combined with a battery energy storage sys-
tem (BESS) featuring 4 MWe capacity and 2.5 MWh output. The BESS was the largest 
one in the Czech Republic at the time its operation was launched, and C-Energy Planá 
was the very first power plant to test and utilize a BESS to provide ancillary services 
in the electric grid. Besides, the plant includes a 26 MWe steam turbine which 
underwent a general overhaul in 2015 resulting in increased efficiency of the unit. 
At the same time, two modern grate firing boilers with fluid technology elements 
were installed in Planá; nowadays lignite combined with biomass are combusted in 
the boilers. C-Energy Planá is planning to modify the existing boilers to make 100 % 
biomass burning possible. 

C-Energy’s long-term goals include further reduction of emissions, specifically the 
CO2 emissions, by increasing the share of biomass combustion. The company also 
investigates other CO2 reduction strategies, while primarily focusing on hydrogen 
technologies.

C-Energy Planá s. r. o.
C-Energy Planá s. r. o. is a producer and supplier of energy made in highly efficient 
cogeneration units; at the same time, the company utilizes its state-of-the-art technologies 
to provide ancillary services supporting grid stability and security with a minimum impact 
on the environment. 

C-Energy Planá s. r. o. 

C-Energy Planá s. r. o.

Průmyslová 748

Planá nad Lužnicí

391 02 Sezimovo Ústí II

Czech Republic

Tel.: +420 380 071 800

E-mail: info@c-energy.cz

www.c-energy.cz

www.c-energy.cz



Central Fluidsystem s. r. o. (Swagelok)

Swagelok Czech Republic 
Central Fluidsystems s. r. o.

Chebská 545/13

322 00 Plzeň – Křimice

Czech Republic

Tel.: +420 377 311 150

E-mail: info@centralfluid.cz

www.czech.swagelok.com

www.czech.swagelok.com

Central Fluidsystem s. r. o. 
Your partner for hydrogen fluid systems
Central Fluidsystems s. r. o. is an authorized sales and service center of Swagelok company, 
a global leader in fluid system solutions with a 75-year company history and considerable 
expertise. We serve our customers in the Czech Republic, Slovakia and Poland to meet 
demands on the highest performance, safety and reliability of their most critical fluid system 
applications. 

Hydrogen fuel cell technology requires high-integrity fluid system components 
to fill and store hydrogen in cylinders and transfer it to the fuel cell on the vehicle. 
Swagelok offers a wide range of fluid system components for use in many types of 
hydrogen related applications including the infrastructure that produces, transports, 
compresses, stores, and fills cylinders with hydrogen and for on-vehicle use.



CDV has been involved for a long time in research of impacts of transport on 
the environment. One of the main activities in this area deals with the production 
of emissions by transport, which has been under enormous pressure since 2017. 
We see the huge potential to meet ambitious goals in accordance with sustainable 
development policy, the National Action Plan on Clean Mobility, and also in terms 
of meeting the energy demands of society in general, in the introduction of 
hydrogen technologies in the transport sector. In this context, it is necessary to 
address issues not only of a technical nature but also in terms of social acceptability, 
identification of psychological and sociological barriers, conceptual and strategic 
documents aimed at developing “hydrogen transport” (including development 
of filling station infrastructure in accordance with road and rail transport demands, 
in international, national and regional level) etc. Our aim is to support the natural 
introduction of innovative and environmentally friendly technologies without 
negative market distortions with adverse social and environmental impacts.

CDV has been involved a long time as well in the issue of alternative drives. 
In terms of hydrogen drives, CDV, for example, has prepared a Feasibility Study for 
the Application of Hydrogen in Public Transport in Karlovy Vary, which was used 
in several outputs in the international project Green urban transport systems (GUTS).

Transport for future
CDV – Transport Research Centre (CDV) is a public research institution, established according 
to the law 341/2005 Coll. on public research institutions, and the only one research body under 
the Czech Ministry of Transport. 

CDV provides research, expertise and services in all transport fields for both public and private 
sectors.

Through its research focus, CDV – Transport Research Centre, covers the key needs of transport 
development in the Czech Republic at national, regional and local levels. 

CDV – Transport Research Centre

Transport Research Centre (CDV) 

Líšeňská 33a

636 00 Brno

Czech Republic

Tel.: +420 541 641 711

E-mail: cdv@cdv.cz

www.cdv.cz/en

www.cdv.cz/en



Chart Ferox product portfolio includes a complete range of state of the art vacuum 
insulated cryogenic tanks, from the smallest standard packaged gas cylinders 
right through to the world’s largest shop built units. In 2012, the first HT 1000 with 
a storage capacity of 1 million liters was designed, manufactured and installed in 
Norway. Today these vertical and horizontal tanks are almost a standard product and 
incorporated into many of Chart’s modular turnkey technical solutions for satellite 
regasification units, automotive and marine fueling stations and multifunctional 
storage terminals for liquefied natural gas.

Transportable and distribution solutions include intermodal ISO containers, tanks, 
road trailers, rail cars and semi-trailers that facilitate transport of liquefied gases by 
road, rail and water.

Storage and distribution of hydrogen, hydrogen as a fuel

Chart Inc. has produced more than one hundred of cryogenic hydrogen storage 
tanks for liquid hydrogen. In most cases these tanks are part of hydrogen refueling 
stations for forklifts. 

Chart Ferox, a. s. for example manufactured hydrogen storage tanks for the Ariane 
space program, supplied to Kourou, French Guyana. Currently, the company offers 
storage tanks, ISO containers and semitrailers for liquid hydrogen. Company designed 
marine fuel systems as well and received  approval of the concept. 

Chart Ferox, a. s.
Chart Ferox, Inc., is globally recognized for the design, manufacture and supply of highly 
engineered cryogenic equipment and systems for the storage, transportation and distribution 
of liquefied gases, including oxygen, nitrogen, argon, hydrogen, carbon dioxide and 
hydrocarbons, especially liquefied natural gas (LNG), and hydrogen as well. 

Located in Děčín, Czech Republic, Chart Ferox is the principal European operation of Chart 
Industries, Inc., (Nasdaq: GTLS), which has global coverage through multiple facilities 
throughout the US and in China, Italy, Germany, France, the UK, India, Australia and 
the Americas.

Chart Ferox, a. s.

Chart Ferox, a. s

Ústecká 30

405 30 Děčín 5

Czech Republic

Tel.: +420 412 507 111

E-mail: ferox-sales@chartindustries.com

www.chart-ferox.cz

www.chart-ferox.cz



Our Services
• Designing and Engineering Activities
• CAPEX Project Management
• EPC Projects
• Client Representation

Areas of Expertise
• Chemical Industry
• Traffic Constructions
• Long Distance Pipeline Constructions
• Power Engineering
• Water Constructions

CHEMINVEST and Hydrogen
We consider hydrogen as one of the most promising clean energy sources of the 
future. We want to be involved in general use of the hydrogen and focus on design-
ing and constructing the hydrogen operating units including the infrastructure for FC 
engines.

CHEMINVEST s. r. o.

Gorkého 1613

Horní Litvínov

436 01 Litvínov

Czech Republic

Tel.: +420 417 639 739

E-mail: management@cheminvest.cz

www.cheminvest.cz

We make your projects delivered on time!
CHEMINVEST was founded in 1995 in Litvínov, Czech Republic, as a subsidiary of Chemopetrol 
Group a. s., but its foundations were laid in 70’s. Due to this fact our history is strongly 
connected with chemical industry. 

Our originally designing and engineering company has become a strong EPC contractor with 
an ability to satisfy the most demanding customers. Our sales were 264 mil. CZK in 2017 and 
we had ca. 50 employees at that time.

Cheminvest s. r. o.

www.cheminvest.cz



Chemoprojekt, a. s. and services:
• Design and engineering services 
• Supply activity 
• Representation of the investor
• Engineering and supply activities

Chemoprojekt, a. s. and hydrogen technologies
Chemoprojekt, a. s. is convinced of the future of hydrogen technologies and wants 
to participate in its use and further development not only abroad, but mainly in 
the Czech Republic. Chemoprojekt, a. s. has extensive experience in the hydrogen 
economy in the field of catalytic and steam reforming. Chemoprojekt, a. s. also partici-
pated in projects for the production of aniline and distribution in refineries.

Chemoprojekt, a. s.
is a traditional EPC company, that has been one of the leading engineering companies 
(not only) in the former Czechoslovakia, but also in the eastern countries of Europe, Russia 
and Asia. We are proven supplier of large projects in the chemical, petrochemical and Oil&Gas 
sector, Chemoprojekt, a. s. i salso very active in providing solutions for water industries, 
the company celebrated its 70th anniversary in 2020.

Chemoprojekt, a. s. 

Chemoprojekt, a. s.

Třebohostická 3069/14

100 00 Prague 10

Czech Republic

Tel.: +420 261 305 111

E-mail: info@chemoprojekt.cz

www.chemoprojekt.cz

www.chemoprojekt.cz



CYLINDERS HOLDING a. s.
• is a global producer with the largest share in the European steel cylinder market. 

The company’s export targets all the continents. In selected territories, the holding 
builds not only a market position but also new production facilities.

• is the only company that is capable to produce seamless steel hydrogen pressure 
vessels up to 1000bar by using method of reverse extrusion.

• builds its future on the principles of the circular economy, i.e. on the ability to use 
primary production waste and using modern technologies to produce a suitable 
and environmentally friendly product without it. Mobile and virtual gas pipeline 
systems developed by Cylinders Holding confirm that there are comfortable, 
environmentally friendly and economical top-quality solutions that reduce the bur-
den on our planet.

CYLINDERS HOLDING is a Czech company 
that has been continuously developing 
and producing seamless steel pressure 
cylinders since 1905. 
We are a manufacturer of seamless steel pressure cylinders and vessels for hydrogen with 
a pressure range from 200 up to 1050 bar and we also realize solutions of product applications 
for hydrogen storage and transport in modular units (hydrogen virtual pipelines). We are 
constantly growing thanks to our own research and development.

Cylinders Holding a. s. 

CYLINDERS HOLDING a. s.

Výstavní 81/97

703 00 Ostrava – Vítkovice

Czech Republic

Tel.: +420 595 953 350

E-mail: cylinders@cylinders.cz

www.cylinders.cz

www.cylinders.cz



CTU currently has eight faculties (Civil Engineering, Mechanical Engineering, 
Electrical Engineering, Nuclear Science and Physical Engineering, Architecture, 
Transportation Sciences, Biomedical Engineering, Information Technology) and about 
21,000 students.

The aim of the faculty is a top pedagogical and scientific Czech workplace recog-
nized at home and abroad. The Faculty actively participates in the harmonization 
of the European Education and Research Area in order to be compatible with the 
European system, attractive for the listeners and to meet the needs of the society.

The departments of the Faculty of Mechanical Engineering are located in 
Prague - Dejvice, in a historic building on Charles Square, Horská Street and Julisce. 
Since the academic year 2003/04, a newly-deployed workplace was established 
in Sezimovo Ústí. The faculty also has several training centers. Currently, there are 
32 professors, 78 associate professors, 175 lecturers and assistants at the faculty at 
14 institutes and two research centers, who also make significant contributions to 
research and development projects. The Faculty also participates in the activities 
of other research centers, cooperates with the Academy of Sciences of the Czech 
Republic, the Academy of Engineering of the Czech Republic, the Association 
of Research Organizations, the Union of Industry and Transport, the Association of 
Manufacturers of Engineering Technology, a number of large, medium and small 
industrial companies such as Siemens, Porsche, Škoda Auto, The Hydrosystem 
Olomouc and many others.

International cooperation in education takes place in several ways. In addition to the 
mobility of students and academics under contracts, this is mainly about scientific, 
research and pedagogical activities connected with participation in scientific and 
professional seminars and conferences, especially in the EU countries. International 
R&D cooperation is implemented through direct links to individual EU programs 
or other international programs. At the Faculty of Mechanics, it is also possible to 
study in English. This teaching is designed for our and foreign students and is greatly 
supported by regular purchases of foreign study literature.

The Czech Technical University in Prague

Zikova 1903/4

166 36 Prague 6

Czech Republic

Tel.: +420 224 351 111

E-mail: cvut@cvut.cz

www.fs.cvut.cz

Czech Technical University in Prague (CTU)
The Czech Technical University in Prague is one of the biggest and oldest technical universities 
in Europe. It was founded on the initiative of Josef Christian Willenberg on the basis of a decree 
issued on January 18th, 1707 by Emperor Josef I.

Czech Technical University in Prague

www.fs.cvut.cz



We engage in development of:
• alternative fuel / electric mobility
• energy storage systems
• lights and lighting for cars
• electrical systems and electronics of cars
• race cars
• custom-made production of flood lights

Hydrogen technologies at DEVINN:
We are engaged in the development and the application of efficient hydrogen 
systems for use in energetics and in the future automotive industry.

DEVINN s. r. o.

Domicile:

DEVINN s. r. o.

Skřivánčí 4769/38, 466 01 Jablonec n. N.

Czech Republic

Development center:

DEVINN s. r. o.

Koněvova 134, 293 01 Mladá Boleslav

Czech Republic

E-mail: info@devinn.cz

www.devinn.cz

DEVINN s. r. o.
Who we are:

We are a Czech development company. We work in the heart of the Czech automotive industry, 
in Mladá Boleslav. We mainly focus on smart innovative solutions, which we implement 
starting from the initial phase of the preliminary development up to the production and 
prototype testing. We are developers in the area of alternative-fuel passenger cars. We execute 
lighting tests, tests of cable harnesses, tests of control units and tests of other automotive 
electronics.

DEVINN s. r. o.

www.devinn.cz



Our motto:
We do not inherit the earth from our ancestors, we borrow it from our children.

Antoine de Saint-Exupéry

We are dealing with:
• BDW energetic use
• Developing ideal biogas practices

• By membrane separation of biomethane from biogas
• Biological methanization of carbon dioxide from biogas

• Cooperating with universities in further research and development
• Purchase, collection and sorting of the energetically usable of biodegradable 

waste (BDW)

We operate:
• Biogas station energetically utilizing BDW: EFG Rapotín BPS
• Company producing biomethane from biogas: EFG Rapotín upgrading
• Company building biogas stations: EFG Engineering
• The central BDW depot and sorting facility: EFG Kralice na Hané
• Collecting company equipped with technology for the BDW collection: 

EFG Waste logistic

EFG and hydrogen technology
In hydrogen technology, we are particularly interested in P2G technology, mainly 
in connection with the project of the biogas station of the EFG Rapotín BPS.

P2G technology is perceived as a suitable addition to this project where the pro-
duced biogas is further processed by membrane separation. The result is separation 
of biomethane from carbon dioxide and other substances. Our next aim is to utilize 
the waste carbon dioxide in the new project of carbon dioxide methanization.

We are actively interested in its methanisation by biological means.

Energy financial group a. s.

Jihlavská 1558/21

140 00 Prague 4 – Michle

Czech Republic

Tel.: +420 608 424 545 

E-mail: sekretariat@ef-group.cz

www.ef-group.cz

Energy financial group a. s.
The investment corporation Energy Financial Group focuses on projects aimed at energy 
production from renewable sources. We develop projects of ecological energy production, 
contributing to research and development of new technologies and cooperation with 
leading universities. Our vision is to promote the responsible waste management of in 
the Czech Republic and contribute to the development of the energy segment, which will be 
environmentally friendly.

Energy financial group a. s.

www.ef-group.cz



We are committed to our operations-led approach which aims to establish and fol-
low best-in-class practices for acquiring, developing and operating renewable power 
assets.

Founded in 2019, we focus on selected markets in Central and Eastern Europe where 
we want to be a key contributor to the transition from carbon-intensive energy 
generation, to a green, emissions-free energy generation mix.

• 156 MW operational capacity 
• 189 GWh annual energy production 

Leading the energy transition
We develop, acquire, construct, and operate renewable power plants. We believe 
that our integrated approach can deliver and ensure a safe, reliable, and sustainable 
supply of green electricity to our.

Committed to ESG
We strive to integrate ESG factors into our core business practices through dedicated 
corporate campaigns and targeted local initiatives.

Enery aims to be a leader 
in the green energy transition
We believe that the green energy transition can be achieved by focusing on the acquisition, 
development construction and best-in class operation of large-scale renewable power plants.

Enery Services CZ s. r. o.

Enery

Pobřežní 620/3

186 00 Praha 

Czech Republic

www.enery.energy



ENVISAN-GEM, a. s. services
• Ecological Consulting
• Waste collection and disposal
• Optimization of waste management
• Soil and water analysis
• Remediation of environmental damage
• Applied microbiology

ENVISAN-GEM, a. s. and hydrogen 
In our innovation center, we focus on environmental research and technology trans-
fer. Our company joined a consortium to develop electrolyzer powered by renewable 
energy in 2016. Follow-up projects are directed towards the conversion of hydrogen 
back into electricity and hydrogen storage. 

ENVISAN-GEM, a. s.

Hůry 149

373 71 Hůry

Czech Republic

Tel.: +420 602 270 809

E-mail: info@envisan.cz

www.envisan.cz

ENVISAN-GEM, a. s.
is a specialized company with a focus on providing services in waste management, remediation 
of environmental damage, environmental protection and special applied microbiology. 
The company has gained a lot of experience in these fields and has a wide range of technical 
and technological backgrounds.

The company provides comprehensive services for business/industrial waste management 
in the South Bohemian region.

Since 2016, the company has started research and development in electricity storage and 
hydrogen technologies, specifically with the focus on alkaline systems.

ENVISAN-GEM, a. s.

www.envisan.cz



Comprehensive solutions for mining transport
Our wide portfolio of suspended, ground, rail and wheeled mining transport vehicles 
ensure the safe and efficient transport of people, material and muck in ore mines, 
coal mines with the risk of gas explosions, and construction sites for tunnels and 
underground collectors. 

Development and production
Due to our know-how, and the innovative approach of our specialists, we deliver 
modern solutions and technologies to our customers that go hand-in-hand with 
the high quality processing of all types of products.

Transport system optimization
The optimized mining transport systems we provide are always tailored to specific 
mining conditions and individual customer requirements. The highly efficient 
transport systems designed by our specialists ensure fast and reliable transport for 
all types mining sites, while maximizing the reduction of operating costs, increasing 
work safety and minimising air pollution within the mine.

Vision
Our goal is to respond flexibly to market demands in the field of sustainable trans-
port, and hydrogen power is one of the key future trends.

FERRIT s. r. o.

Na Zbytkách 41

739 01 Staré Město

Czech Republic

Tel.: +420 558 411 605

E-mail: ferrit@ferrit.cz

www.ferrit.cz

Together on all continents
Ferrit is a privately owned Czech company that was founded in 1993 and carries out 
operations around the world. Initially established as a trading company, it has transformed 
into a manufacturing company with its own research and development department. 
The manufacture of suspended monorail transport systems makes up the largest share of its 
production activities, which has positioned Ferrit as a worldwide market leader.

Ferrit Ltd.

www.ferrit.cz



GasNet is continuously investing in its gas distribution network to increase security 
and reliability of supply. At the same time, the company is preparing for the distribu-
tion of low-emission and zero-emission gases such as biomethane and hydrogen.

As the first distributor in the Czech Republic, GasNet accepts biomethane injected 
into its system. It connected the first biogas plant in Rapotín in northern Moravia to 
the grid at the end of 2019. Currently, GasNet has signed future connection agree-
ments with 13 other biomethane producers. Biogas stations in Litomyšl and Mladá 
Boleslav will be connected soon. In the Czech Republic, biomethane has the poten-
tial to replace 7–10 % of domestic natural gas consumption used in the heating and 
road transport sector by 2030.

As the largest Czech distributor, GasNet has been preparing its grid for a hydrogen 
blend coming into the system. The company’s ambition is to distribute 100 % pure 
hydrogen latest in 2050.

The preparation of the hydrogen distribution network is based mainly on its retrofit 
and modernization. Among other things, this means replacing a relevant part of the 
steel pipelines with a polyethylene ones enabling the distribution of pure hydrogen. 
The process of modernization has been ongoing for more than 20 years. As a result, 
polyethylene pipes already cover over 60 % of local networks in municipalities and 
cities. GasNet has also joined the European ‘Ready for Hydrogen’ project, which 
brings together a total of 90 distributors and gas organizations across 17 European 
countries. The goal is to prepare for low-carbon hydrogen future and help Europe 
move to a zero-emission economy.

In the area of alternative fuels, the GasNet Group is also one of the pioneers of LNG 
technology in road freight transport. It operates two LNG filling stations in Mladá 
Boleslav and Klecany near Prague. In 2022, he plans to open two more stations.

Skupina GasNet

Klíšská 940/96

Klíše, 400 01 Ústí nad Labem

Czech Republic

Tel.: +420 555 901 010

E-mail: info@gasnet.cz

www.gasnet.cz

GasNet
GasNet Group operates the largest gas distribution grid in the Czech Republic in respect 
of both, length and number of customers. GasNet secures 80 % of gas distribution operating 
65,000 kilometers of gas pipelines in all regions of the Czech Republic excluding the area 
of Prague and Southern Bohemia. GasNet operates 2.3 millions offtake points and distributes 
ca 70 TWh gas annually. The Group was founded in 2020 by separation from innogy becoming 
the first completely vertically separated energy distributor in the Czech Republic.

GasNet, s. r. o.

www.gasnet.cz



GREEN REMEDY is working on a project for complex 
implementation of hydrogen economy, which aims to 
create a system to enable hydrogen technologies to be 
used in the full spectrum of its options – power storage, 
clean mobility, electricity production, etc. The key 
benefit will be innovative and entrepreneurial joining 
of the technologies that are now still in different stages 
of development or commercialization into a functionally 
optimized whole, with the widest use of IT technology.

GREEN REMEDY Goals
The goal is to produce a model system of hydrogen management using hydrogen 
technologies in connection with a solar power plant and hydrogen storage in 
a real-world environment to demonstrate the potential of hydrogen technology 
in the following areas:

• Accumulation of surplus electricity into hydrogen
• Utilization of stored energy in hydrogen as

• a back-up power supply for power generation in the event of a power failure
• for system services of the transmission system (peak alignment)
• as a fuel for a passenger hydrogen car (later also hydrogen bus) – a general 

solution to hydrogen pumping station and pure mobility
• Data collection from the entire system and it’s evaluation for continuous optimiza-

tion of the system

The Model of Hydrogen Management System 
The Model of Hydrogen Management System will serve to verify the functionality 
of the system, optimize it, and help create a kit that will be commercially available 
as a “modular” solution. 

GREEN REMEDY, s. r. o. 

Cyrilská 7

602 00 Brno 

Czech Republic

Tel.: +420 603 536 812

E-mail: hydrogen@greenremedy.cz

www.greenremedy.cz

GREEN REMEDY is a private company 
developing a complex design of Hydrogen 
Economy to cover the entire spectrum of its 
usage and applications.
We believe in the future of hydrogen 
as an alternative to carbon energies and one 
of key energy carrier in near future.

Green Remedy, s. r. o.

www.greenremedy.cz



Socially responsible investments pay off
We are pleased that our investments are helping to save the environment for future 
generations and through HYDROGEN1, each of our investors contributes to it. Our 
goal is, of course, to create value for our investors. And we are glad that we are doing 
well, from the establishment of the fund from June 2019 to December 2020 we have 
created profit on invested capital of 370 %.

Our experience
Our advantage is more than 13 years of experience with hydrogen technologies and 
business and flexibility and speed of decision-making in projects. After successful 
exit of our USA projects, we are focusing on the EU and Czech markets. Hydrogen is 
the future of transportation and energy, and today we are at the beginning of this 
revolution equipped with experience, know-how and capital.

Our energy
For us, hydrogen is a synonym of energy. Hydrogen is a key element of change that 
can preserve our freedom of movement and to provide us with the energy we need 
for our daily living, all without unwanted emissions. And we and our team give OUR 
maximum energy to make this change happen and we ourselves participate in the 
creation of projects and their development.

WE HAVE EXPERIENCE IN HYDROGEN 
SINCE 2007.
HYDROGEN1 is a fund of HENRY IF SICAV joint stock company. Its main strategy are 
investments into renewable energy sources and technologies for production, distribution 
and use of hydrogen in industry and transport. HYDROGEN1 belongs to the category of funds 
based on the principles of “Socially Responsible Investment”. Two of the fund’s founders 
are also founding shareholders of United Hydrogen Group Inc. (UHG), which in 2019, as the 
only private company in the world, completed and launched production of liquid hydrogen 
in Charleston, Tennessee, USA. HYDROGEN1, along with UHG, successfully realized this 
$ 40 million investment, which resulted in the merger with the world leader in hydrogen 
technologies, PLUG POWER Inc.

HYDROGEN 1

HENRY IF SICAV a. s. 
subfund HYDROGEN 1

Headquarters: International Busines Center

Pobřežní 620/3, 186 00 Prague 8

Czech Republic

Offices: Štěpánská 621/34

110 00 Prague 1

Czech Republic

E-mail: ladislav.ornst@hydrogen1.cz,  
roman.horak@hydrogen1.cz

www.hydrogen1.cz 

www.hydrogen1.cz



We deal exclusively with so-called green hydrogen, which we consider to be the fu-
ture and an essential energy carrier that will help us on our journey away from carbon 
and towards cleaner energy. The intention is to implement hydrogen filling systems 
and hydrogen production units, including systems for storage and also compression. 
However, we are not only focusing on clean mobility, but especially on electricity 
storage solutions from renewables, also for small production units such as PV plants 
for houses or companies.

Our core values:
• Sustainable development
• Environmental friendliness
• Use of renewable energy sources
• Building long-term partnerships
• Belief in human intelligence and empathy 
• Freedom at work and beyond

Fields of interest:
• Production of “green“ hydrogen (use of RES) 
• Energy storage for PV (photovoltaic) and WPP (wind power)
• Hydrogen transport and filling – for off-site use
• Hydrogen filling stations for:

• Buses
• Trucks
• Vans
• Personal vehicles
• Trains
• Ships
• Construction and material handling equipment

• Pressure cylinders and containers
• Energy backup for homes and businesses

HYDROGEN SYSTEMS s. r. o.
is a private business and technology company focused on the entire portfolio of hydrogen 
technologies, from the production of hydrogen itself, to its storage, distribution and, last but 
not least, its refueling. Hydrogen is our sea!

Our company is a subsidiary of TENSIO TECHNOLOGY s. r. o., which, with more than 10 years 
of experience in the field of high-pressure technologies, provides the necessary know-how 
and resources to the start-up of HYDROGEN SYSTEMS s. r. o.

Hydrogen Systems s. r. o. 

HYDROGEN SYSTEMS s. r. o.

Filipínského 1534/55

Židenice

615 00 Brno

Czech Republic

Tel.: +420 602 384 808

E-mail: info@hydrogensystems.cz

www.hydrogensystems.cz

BRNO



• One of the company’s manufacturing plants is located in Nošovice in Frýdecko-
Místecko region, where popular models such as i30 and Tucson are being made, 
as well as Kona Electric, the first fully electric model with a Czech origin.

• The complete portfolio includes compact models i10 and i20, one of the most 
popular Czech models i30, efficient Ioniq, crossovers Bayon and Kona, or SUVs 
Tucson and Santa Fe.

• The portfolio also includes Hyundai Nexo, a fully electric vehicle powered by a fuel 
cell, which is the first hydrogen passenger car registered with Czech registration 
signs.

• In the beginning of 2021 Hyundai boasts a dealer network consisting 
of 51  branches all over the country.

Hyundai Motor Czech s. r. o.

City West, Siemensova 2717/4

155 00 Prague 13

Czech Republic

Tel.: +420 800 800 900

E-mail: info@hyundai.cz

www.hyundai.cz

Hyundai Motor Czech s.r.o. 
is the brand’s importer for 
the Czech Republic.
Hyundai Motor Czech s. r. o. is the Czech brand representation of South Korean car 
manufacturer Hyundai, one of the most important automotive brands on the Czech market. 
One of the brand’s goals is a responsible attitude towards the environment, clearly visible 
in the company’s effort in offering a wide range of electrified or fully electric models and other 
solutions for sustainable mobility.

Hyundai Motor Czech s. r. o. 

www.hyundai.cz



The Institute of Thermomechanics has several branches across the Czech Republic. 
Although the Institute is focused primarily on basic research, it maintains extensive 
collaboration with large industrial companies as well as dynamic and technology-
oriented SMBs. Our research has a strongly interdisciplinary character and is relevant 
to mechanical, power and environmental engineering, biomechanics and electrical 
engineering.

In the field of hydrogen technologies, the Institute focuses on the development of 
methods of synthesis and deposition of metal nanomaterials using the principle 
of aerosol synthesis by spark discharge. We use nanopowders synthesized from the 
platinum-group metals (such as platinum, iridium, palladium, ruthenium) and their 
mixtures to produce catalytic layers for PEM hydrogen fuel cells and electrolysers, 
and we characterize their performance and durability. Our research in this area is 
motivated by the use of hydrogen technologies for energy storage.

Institute of Thermomechanics 
of the Czech Academy of Sciences
The Institute of Thermomechanics of the Czech Academy of Sciences is a public research 
institution focusing on basic and interdisciplinary research in applied physics, particularly 
fluid dynamics and thermodynamics, dynamics and vibrations in solid bodies and mechanical 
systems, impact and waves in solids, ultrasound methods for studying mechanical properties 
of solid materials, electrical engineering and electrophysics.

Institute of Thermomechanics of the CAS

Institute of Thermomechanics of the CAS

Dolejškova 1402/5

182 00 Prague 8 – Libeň

Czech Republic

Tel.: +420 266 052 021

E-mail: secr@it.cas.cz

www.it.cas.cz/en

www.it.cas.cz/en



Who we are
We are a company with a products and services range that accentuates our strengths: 
sustainable mobility, energy mix solutions, technological excellence, Total Cost of 
Ownership and high added value to help customers, public authorities and operators 
in their energy transition.

In 2020, we also confirmed our leading position in the field of alternative fuel vehicles, 
which accounted for more than 77% of production. As a pioneer and specialist in 
clean transport solutions, we respect natural resources, the environment and public 
health.

What we do
We design, manufacture and market a broad range of vehicles that meet all 
the needs of public and private operators: 

• School, intercity and tourism coaches;
• Standard and articulated city buses, including BRT dedicated versions, city 

midibuses;
• Minibuses for all passenger transport missions.

We also benefit from a strong expertise in alternative fuel vehicles and are now 
capable of offering a complete range running on compressed natural gas – fully 
compatible with biomethane – in the electromobility field to suit every kind of 
transport need. 

IVECO BUS: Leading bus manufacturer 
and pioneer of clean transport solutions
IVECO BUS is a major player in the field of public transport and among the leading bus 
and coach manufactures in Europe. It is a brand of CNH Industrial N.V., a global leader in capital 
goods listed on the New York Stock Exchange and on the Borsa Italiana in Milan.

Iveco Czech Republic, a. s.

www.ivecobus.com

Iveco Czech Republic, a. s.

Dobrovského 74 

566 01 Vysoké Mýto – Pražské Předměstí

Czech Republic

Tel.: +420 465 451 111

E-mail: bus.cz@iveco.com

www.ivecobus.com

ID datové schránky: a3zce8t



We are engaged in
• Development of solutions for testing hydrogen cells and stacks
• Development of systems for hydrogen applications
• Manufacturing and selling of our own products
• Customs development, system integration

Our portfolio
• Measurement devices for science
• Devices for testing high-power hydrogen stacks
• Cell voltage monitoring
• DC/DC convertors
• Control electronics for hydrogen applications

Our experience
• Cooperation with research centers and universities
• Dozens of installations of fuel cell testing products
• Custom projects for monitoring and control of hydrogen applications
• Serial production of electronics for cell voltage monitoring
• Applications of our solutions also for electrolysers or redox-flow batteries
• Our products and solutions work all over the world

Fuel cell future
We aim to provide a complete range of electronic solutions for incoming hydrogen fuel cell 
future. Our portfolio can support you in many important tasks in fundamental and applied 
research, high-power fuel cell and stack testing, stack control system development, power 
conversion, and fuel cell application solutions.

Our services cover complete development and engineering process – hardware design 
and manufacturing, embedded and application software development, project consulting 
and system integration. 

Kolibrik.net, s. r. o.

Kolibrik.net, s. r. o.

Smetanova 34

591 01 Žďár nad Sázavou

Czech Republic

Tel.: +420 777 270 400

E-mail: info@kolibrik.net

www.kolibrik.net

www.kolibrik.net



We innovate
Leancat is a small innovative company, founded thanks to a close cooperation be-
tween the Department of Surface and Plasma Physics at the Faculty of Mathematics 
and Physics, Charles University in Prague, and a Czech technology group JABLOTRON. 
The founder and co-owner of the company, Professor Vladimír Matolin, gathered 
around him a team of enthusiastic and dedicated young researchers and technicians 
who are trying to transform the theoretical knowledge from the field of hydrogen 
technology into meaningful products.

We produce
We manufacture professional and fully customized test stations for hydrogen fuel 
cells up to 10 kW. We have also started with H2 generators and UPSs for industrial and 
residential applications, single cells and custom-made mixing stations for technical 
gases. With company Belet a. s. we are preparing the first Czech hydrogen-powered 
forklift. 

We love hydrogen
We are trying to absorb everything interesting in the field, and we are moving fuel 
cells forward.

We go worldwide
For example, we supplied test stations to the European Synchrotron Radiation Facility 
(ESRF) in Grenoble, to Hochschule Rhein-Waal (GER) or Manchester University (UK). 
You will also find our equipment in prestigious institutes in China and India.

LEANCAT s. r. o.

Registered seat:

U Přehrady 3204/61

466 02 Jablonec n. N.

Czech Republic

R&D lab / production:

U Pergamenky 1145/12

170 00 Prague 7

Czech Republic

Tel.: +420 603 892 678

E-mail: info@lean-cat.com

www.lean-cat.com

A Fuel Cell Technology Company
Our first interest was a new “lean cat-alyst”, then we moved on to R&D new versions 
of complete PM fuel cells for various applications. Out of need to properly test these FCs, 
we started to develop and sell our own sophisticated testing stations. We also develop 
an H2 generator, a UPS and a forklift.  
We are LEANCAT. 

Leancat s. r. o.

www.lean-cat.com



Product portfolio
Linde products can be found in mechanical engineering, chemical and food indus-
tries, metalurgy, automotive production and in healthcare. Beer taps or food packag-
ing, for example, cannot work without gases.

Linde Gas works with a very diverse portfolio of customers, each of which requires 
a specific approach. Starting with laboratories with requirements for special cali-
brated gases and ending with production plants such as Třinecké železárny with 
the need for the construction of storage tanks and a continuous supply of gases.

Linde and hydrogen
Linde Gas is also highly involved in the production and use of hydrogen as a fuel in 
transport. Its product range includes technologies for the production, processing and 
final use of hydrogen, such as electrolyzers, storage tanks, compressors, pumping sta-
tions and more. The company has already built over 200 hydrogen refueling stations 
worldwide. Linde also focuses on the environment, where it helps customers achieve 
their environmental goals. It is the first on the market to offer green products, which 
are produced exclusively using electricity from renewable sources and can guarantee 
a minimum carbon footprint. Among these products is green hydrogen, which is 
primarily used as an energy carrier for fuel cells.

Linde hydrogen technologies:
• Hydrogen supply, including low-emission and green hydrogen 

• in cylinders and cylinder bundles
• in trailers “bulk supply”
• on-site by electrolyzers or steam methane reformer 
• in liquid form

• Hydrogen filling stations
• Consultations and advice

Linde Gas a. s.

U Technoplynu 1324

198 00 Prague 9 – Kyje

Czech Republic

Tel.: +420 800 121 121

E-mail: objednavky.cz@linde.com

www.linde-gas.cz

Linde Gas a. s. 
is the largest producer and supplier of technical, medical, and special gases in the Czech 
Republic. Linde offers to its customers innovative solutions, technologies, tailor-made services 
and the widest sales network of technical gases and accessories. The company’s turnover 
exceeds 5 billion CZK per year. Linde’s total investment for 30 years in the local market is close 
to 20 billion CZK. Linde Gas a. s. is part of Linde plc, a global leader in technical gases, with 
operations in more than 100 countries. The company’s total turnover in 2020 was $ 27 billion.

Linde Gas a. s. 

www.linde-gas.cz



Fields we engage in:
The Messer Group produces and supplies oxygen, nitrogen, argon, acetylene, carbon 
dioxide, hydrogen, helium, gases for protective atmospheres during welding opera-
tions, medical gases, gases for the food industry, speciality and inert gases, as well as 
a wide range of different gas mixtures.

Messer supplies not only industrial gases, but also related equipment, services and 
consultancy and is thus an essential part of the customers’ technological processes 
in almost all sectors of industry, healthcare, science and research.

Our mission:
We act sustainably to meet our customers’ needs in accordance with our collective 
responsibility for people, progress and the environment.

Messer and hydrogen technology
We focus on development of technologies which make our customers’ production 
processes more efficient and environmentally friendly. This includes environmentally 
friendly (renewable and low-carbon) hydrogen (H2) for a wide range of industrial 
applications in sectors such as chemical manufacturing, metal production and 
the electronics industry.

Individual solutions for H2 deliveries, e.g.: 
• Cost-effective supply of H2 by means of its on-site production, consumption 

including utilisation of all by-products (e.g. CO2) for optimised plant operation.
• Delivery by trailer.
• Green hydrogen production via electrolysis using electricity from renewable 

energy sources (partnership with Siemens Energy for high-performance electroly-
sis equipment). 

• Hydrogen for powering fuel cell electric vehicles (e.g. buses or forklift trucks).

Since 2011, Messer has been the technology and hydrogen supplier for the largest 
fleet of fuel cell electric buses (FCEB) in the USA. 

Since 2004, Messer has been the technology and hydrogen supplier for the largest 
fleet of forklift trucks and other industrial material handling equipment in the USA.

The Messer brand has been recognised 
as a specialist in production and supply 
of industrial gases for more than 100 years.
Messer Technogas s. r. o. is a subsidiary of the parent company Messer SE & Co. KGaA 
in the Czech Republic and ranks among the leading players on the local market for industrial 
gases. 

Messer Technogas s. r. o.

www.messer.cz

Messer Technogas s. r. o.

Zelený pruh 99

140 02 Prague 4

Czech Republic

Tel.: +420 241 008 100

E-mail: info.cz@messergroup.com

www.messer.cz



OKK Koksovny, a. s. (hereinafter referred to as “OKK” or the “Company”) operates one 
production plant – the Svoboda Coking Plant, where 4 coke oven batteries are in 
operation. The Company produces about 700 kt of coke annually by the so-called 
thermodynamic conversion of coking coal without air access – coking. In this process, 
foundry, blast furnace, heating and technological sorts of coke were produced, 
divided further according to grain size ad qualitative features in accordance with 
the market requirements. 

The major production programme of OKK Koksovny, a. s., is the production of 
coke – a raw material required not only for iron and cast iron production, but also 
for a number of other industries. We produce coke virtually from all kinds of cokeable 
coal. 

Foundry and blast furnace coke
Its technological properties must ensure the conditions for the production of cast 
iron and insulating materials based on basalt or glass fibres. Blast furnace coke is used 
mainly as an oxidising-reducing agent in blast furnaces. It creates a supporting struc-
ture within a blast furnace, which ensures counter flows of gas and liquid products 
of the blast furnace process in the production of pig iron.

Technological coke.
It includes: O1 – Nut coke1, O2 – Nut coke2, Hr – Breeze, Pr – Dust. The first two kinds 
are often called heating cokes with respect to their prevailing purpose of use, i.e. 
as cheap and ecological fuel for heat production and water heating in households, 
companies, particularly there where remote distribution of heat and gas is not pos-
sible. Due to its low content of ballast and sulphur in the ratio to the calorific value 
(26 MJ/kg) it is an ecological fuel complying with the strict limits for the content of 
pollutants, the so-called air emissions.

Chemical products 
They are coking by-products obtained from coke oven gas. These include tar, 
benzole, ammonium sulphate, solid sulphur and technically pure coke oven gas. 
Tar and benzole are important raw materials for further processing in the chemical 
industry, ammonium sulphate is used in agriculture as a fertiliser and technically pure 
coke oven gas is reused to heat coke oven batteries and about 45 % for electricity 
and heat production. 

Coke oven gas contains about 55 % of hydrogen. Hence the idea of separating hydro-
gen from gas for further use, in particular for propulsion of vehicles and, in particular, 
city buses in Ostrava.

Ecological activities 
Air protection along with the development of safe and healthy working conditions 
for the employees belongs among the highest priorities of the Company. 

OKK Koksovny, a. s.
OKK Koksovny, a. s is the largest European producer of foundry coke. Foundry coke that we 
produce has been enjoying the reputation of a top European quality product for long time. 
OKK Koksovny, a. s. offers a broad range of cokes for foundry and metallurgical production, 
special metallurgy, heating and other purposes. Other products include chemicals, which are 
formed in high-temperature coal carbonisation. OKK Koksovny, a. s. is a significant member 
of the Czech Coke-Making Society.

OKK Koksovny, a. s.

OKK Koksovny, a. s.

Koksární ulice 1112

702 24 Ostrava – Přívoz

Czech Republic

Tel.: +420 596 292 230 

E-mail: okk@koksovny.cz

www.koksovny.cz

www.koksovny.cz



Main products 
• diesel 
• automotive gasoline
• aviation fuels (jet)
• motor and fuel oils
• LPG
• petrochemicals (ethylene, propylene, C4 fractions, benzene, butadiene)
• plastics (polyethylene, polypropylene)
• asphalts
• ammonia

ORLEN Unipetrol and hydrogen
ORLEN Unipetrol, as a traditional hydrogen producer, sees the future in this gas 
through gradual replacement of conventional fuels in transport. We produce 
hydrogen mainly in the Litvínov refinery. Approximately half of the hydrogen 
produced is used for the production of ammonia, feedstock for the production 
of fertilizers. The other half is used for hydrocracking of vacuum distillates and 
hydrotreating of motor fuels. At the same time, we are engaged in a project for 
the efficient production of so-called green hydrogen from alternative sources, 
ie without a carbon footprint, for example by electrolysis of water using electricity 
obtained from photovoltaic cells installed at our refineries or directly at filling 
stations. In 2021, we plan to open hydrogen filling stations at two existing Benzina 
filling stations, in Litvínov and in Prague in Barrandov. This will be followed by the 
installation of hydrogen racks at gas stations in Brno and Pilsen. We are involved in 
platforms that support the development of the use of hydrogen, and we discuss with 
governmental and non-governmental institutions and automotive manufacturers 
the possibilities of introducing hydrogen into passenger and public transport and 
the transport of goods.

ORLEN UNIPETROL

Milevská 2095/5

140 00 Prague 4 

Czech Republic

Tel.: +420 225 001 444

E-mail: info@orlenunipetrol.cz

www.orlenunipetrol.cz, www.benzina.cz

Social media: ORLEN Unipetrol, Benzina, Mogul

Fuelling your success.
The ORLEN Unipetrol Group is the largest refinery and petrochemical company in the Czech 
Republic. It focuses on crude oil processing and on the production, distribution and sale 
of vehicle fuels and petrochemical products – particularly plastics and fertilisers. In all these 
areas, it belongs among the critical players on the Czech and Central European market.

The ORLEN Unipetrol Group encompasses refineries and production plants in Litvínov and 
Kralupy nad Vltavou, Paramo with its Mogul brand in Pardubice and Kolín, Spolana Neratovice, 
and two research centres in Litvínov and Brno.

Unipetrol also includes a network of Benzina ORLEN filling stations in the Czech Republic and 
Slovakia. With 419 filling stations, Benzina ORLEN is the largest chain in the Czech Republic. 
Since its entry in 2019 to Slovakia, Benzina ORLEN has been one of the fastest-growing chains 
and currently has 20 stations in its network.

In 2005, ORLEN Unipetrol became a member of the ORLEN Group, the largest crude-oil 
processor in Central Europe. ORLEN Unipetrol employs more than 4,800 people. In addition to 
its business development, ORLEN Unipetrol is proud to be a socially responsible corporation. 
Therefore, it pays an equal amount of attention to initiatives, focusing on the cultivation and 
support of sustainable development, education, local communities, and the environment.

ORLEN Unipetrol Group 

www.orlenunipetrol.cz



Two nuclear research reactors and experimental loops simulating operation 
 parameters of PWR, BWR, SCWR, MSR; hot cells; severe accidents laboratories (e.g. cold 
crucible, LOCA device); material laboratories; microstructural and  microchemical 
laboratories; NDT laboratories.

Within the field of hydrogen technologies, the focus is on its production by high-
temperature electrolysis for co-generation applications. For this purpose, a dedicated 
loop was developed, as well as a test bench. The test bench serves for testing of dif-
ferent single cells for research and development. High-temperature electrolysis loop 
is used for a demonstration of hydrogen production via co-generation and testing of 
system components.

Research Centre Řež

Hlavní 130

250 68 Husinec – Řež

Czech Republic

Tel.: +420 266 173 181

E-mail: cvrez@cvrez.cz

www.cvrez.cz

Research Centre Řež focuses on research, 
development and innovations in the field 
of power generation, especially (but not only) 
nuclear.
Research Centre Řež is part of the ÚJV Group, owned by ÚJV Řež, a. s. and is knowledge-
oriented organization which is – thanks to its unique research infrastructure – the largest 
complex research centre in Central Europe. The combination of research reactors, 
technological experimental loops, hot cells and material laboratories at one site is really 
exceptional.

Research Centre Řež s. r. o.

www.cvrez.cz



Who we are
RWE Gas Storage CZ is a part of RWE, one of the largest European energy companies. 
It is operating 6 underground gas storage facilities, out of which 5 are located in 
Moravia (Tvrdonice, Dolní Dunajovice, Lobodice, Štramberk a Třanovice) and one in 
central Bohemia (rock cavern at Háje u Příbrami). Underground gas storage facilities 
have been built for ensuring reliable gas supply in the Czech republic. Underground 
gas storage facility Lobodice was, before its transformation to natural gas in early 
90ties, originally intended to store surpluses of coal gas from Ostrava region, contain-
ing considerable hydrogen content. 

RWE Gas Storage CZ and hydrogen technology
The company is currently assessing suitability of its facilities for storage of blended 
natural gas with hydrogen and H2 readiness of the surface technologies (pipelines 
systems, compressors, gas treatment technology) and underground wells from 
material and process point of view. At underground part of the storage (“reservoir”) 
the company is assessing H2 readiness in terms of geochemical interactions and 
overall reservoir tightness. 

The company also examines options to produce green hydrogen from renewable 
resources and its usage for testing its technologies and also utilization in hydrogen 
supply chain. 

Further projects
RWE Gas Storage CZ successfully in laboratory and also on one of the wells tested 
the biological methanation, the process where naturally occurring methanogenous 
microorganisms transform hydrogen and carbon dioxide to methane in the reservoir. 

RWE Gas Storage CZ, s. r. o.

Limuzská 3135/12

108 00 Prague

Czech Republic

Tel.: +420 267 971 111

E-mail: gs.info@rwe.com

RWE Gas Storage CZ is the largest operator 
of underground gas storage facilities 
in the Czech republic 
RWE Gas Storage CZ operates 6 underground gas storage facilities with total working gas 
volume over 2.7 bil. m3, which represents approx. 2 months gas consumption of the Czech 
republic during winter season. The company is permanently improving qualitative and 
quantitative parameters of its facilities and is assessing its hydrogen readiness. 

RWE Gas Storage CZ, s. r. o.

www.rwe-gasstorage.cz



The group was the first in the Czech Republic to put into operation a large-capacity 
battery storage facility with a capacity of 1 MWh, which is used to accumulate surplus 
energy from distribution systems. The system accumulates more electricity to make 
it available when there is a shortage of power in the grid and electricity needs to 
be released. Or also when the network is unstable or resists huge fluctuations. In 
such cases, the battery is able to start the power supply in a matter of seconds. We 
perceive significant potential in this field and we plan to implement other battery 
systems with a capacity of up to 20 MWh, especially in the Czech Republic and 
Germany.

Vision
Climate change represents a global impact on the environment and at the same time 
a major challenge in the use of modern technologies, especially with an emphasis on 
a carbon-free economy and energy. The group’s vision is to increase the use of the 
share of renewable energy sources that are environmentally friendly and contribute 
to reducing the carbon footprint of electricity generation.

Hydrogen technology in Solar Global
In order to continue to set the direction and open up new possibilities for 
accumulation, we are currently working on the possibilities of producing and using 
so-called green hydrogen as an alternative method of storing and using electricity.

The production of green hydrogen by electrolysis of water can be considered in 
modern energy as a new way of storing electricity. Hydrogen production and storage 
appear to be a suitable complement to conventional battery systems, which are an 
important element in reducing CO2 production. Our next goal is to launch the first 
commercial electrolyser in Czech republic.

CENTRÁLA SKUPINY SOLAR GLOBAL

Kvítkovická 1683

763 61 Napajedla

Czech Republic

Tel.: +420 515 917 667

E-mail: info@solarglobal.cz

www.solarglobal.cz

Solar Global Group, a. s. is a leading 
Czech producer of energy from renewable 
sources with a focus on energy storage 
in batteries and hydrogen. 
We invest in innovative technologies with a focus on energy storage in batteries and 
hydrogen, development of infrastructure for electromobility and modern energy. In addition 
to the implementation of its own solar power plants with production exceeding 40 GWh per 
year, the group entered the European market in 2017 and began construction of power plants 
in Germany, Poland, Spain and, most recently, Romania.

Solar Global Storage, a. s.

www.solarglobal.cz



Since its establishment, SOLEK HOLDING SE completed more than twenty projects 
over 100 MW of installed capacity. Other 260 MW from tens of photovoltaic power 
plants are currently under development and construction. Its mission to build 
500 MW of installed capacity should be reached in 2023. 

For the first decade, SOLEK HOLDING SE performed primarily as a developer, 
when solar power plants around the Chilean capital Santiago successfully sold to 
the Canadian “Carbon Free”, the American “Arroyo Energy Group” and the French 
investors “Reden Solar”. Today, its current business strategy is not only to design 
and build photovoltaic plants, but also to take a position as an active owner and 
operator. In particular, the investment instruments are used for financing activities, 
such as the corporate bonds programme with a stable income, successfully placed 
in the market. 

SOLEK HOLDING SE is headquartered in Prague, Czech Republic, with subsidiary 
offices in Chile, Cyprus, Hungary, Romania, Greece and Colombia. The founder, 
majority owner and CEO of SOLEK HOLDING SE is Zdeněk Sobotka, a Czech 
entrepreneur and solar energy visionary. 

SOLEK HOLDING SE

Voctářova 2449/5

180 00 Prague 8

Czech Republic

Tel.: +420 722 931 678

E-mail: solek@solek.com

www.solek.com

SOLEK HOLDING SE 
SOLEK HOLDING SE is an energy company established in 2010, providing business in renewable 
energy sector. With a focus on solar power, it develops, builds, owns, operates and maintains 
power plants across the European and Latin American continents. Its activities are most 
widespread in Chile; other localities of successfully realized photovoltaic projects include 
the Czech Republic, Slovakia and Romania. As part of its business strategy, the expansion goes 
also to new markets, such as Cyprus.

SOLEK Czech Services s. r. o.

www.solek.com



The chemical industry has had a connection with Ústí nad Labem since 1865. 
Nowadays, new production technologies are helping us to dramatically improve 
key ecological and safety indicators and therefore also the environment. We are 
constantly innovating our production technologies as part of the observation of 
safety and environmental standards. Raw production materials consist mainly of pure 
water and salt, and 90% of our production technology was developed after 2000.

We believe that for future sustainable development, what is most important, is 
preventing harm to nature and human health, systematically and effectively, and 
developing modern and environmentally friendly technologies. In connection with 
this, Spolchemie has the ambition to become in the near future a major player in 
the production and efficient use of hydrogen, which already produces a significant 
amount and builds cooperation with a number of entities aimed at its application in 
passenger, bus or train transport and in many other applications.

As one of the first Czech chemical companies, we committed ourselves, in 1994, 
to the principles of the worldwide voluntary initiative of responsible business in 
chemistry - Responsible Care. We are also involved in the EcoVadis rating system.

We do not forget about sustainability when developing our product portfolio either. 
Based on the life cycle analysis (LCA), we evaluate and improve our products so that 
their production and use have the least possible impact on the environment and 
users. We were the first in the world to obtain an internationally recognised EPD 
certificate (Environmental Product Declaration) for our epoxies.

The future thanks to innovation 
SPOLCHEMIE is a chemical company of European significance. Since 1856, we have been 
constantly innovating, manufacturing and exporting high-quality chemical products 
worldwide. The main production branch, since the beginning of the company’s existence, has 
been inorganic chemistry. This was later joined by the production of organic dyes and the 
production of synthetic resins. The production of hydroxides, chlorine chemistry and resins 
still forms the basis of our portfolio. As a result of the involvement of membrane electrolysis 
in the production process, the company also has a significant amount of further useable 
hydrogen.

Spolchemie, a. s.

Spolek pro chemickou a hutní výrobu, 
akciová společnost

Revoluční 1930/86

400 32 Ústí nad Labem

Czech Republic

Tel.: +420 477 161 111

E-mail: info@spolchemie.cz

www.spolchemie.cz

www.spolchemie.cz



ŠKODA ELECTRIC and product
• Manufacturing of electric drives and traction motors for railway applications 

and mining vehicles
• Manufacturing of trolleybuses and electric buses
• Vehicle modernization and maintenance

ŠKODA ELECTRIC and goals
• Our goals are to support clean energy in transport and to contribute to the sustain-

able development of society

ŠKODA ELECTRIC and fuel cell technology 
• In 2009, Škoda, in cooperation with ÚJV Řež, a. s., has developed a  prototype 

of the first fuel cell bus in the Czech Republic called TriHyBus. 

ŠKODA ELECTRIC a. s. – Clean energy
Škoda Electric as a part of Škoda Transportation group is a leading world manufacturer 
of public transport vehicles and electric traction equipment. Škoda Electric is a stable, strong 
and experienced European company, which guarantees quality, reliability and long-term 
cooperation. It continues in the tradition of the Škoda Works in Plzeň, which dates back 
160 years.

The company prioritises the use of cutting-edge technology for its modern urban 
public transport and rail vehicles. It invests an average of 5 % of its annual turnover 
in the development of new products. 

The company employs around 800 people, more than 200 of whom are specialists in technical 
development, projects and construction

ŠKODA ELECTRIC a. s.

ŠKODA ELECTRIC a. s.

Tylova 1/57

312 00 Plzeň

Czech Republic

Tel.: +420 378 181 155

E-mail: electric@skoda.cz

www.skoda.cz

www.skoda.cz



Activities of ŠKODA JS a.s. 
Engineering, production and service for VVER, RBMK, PWR, and BWR nuclear power 
plants and for research reactors. 

In the field of high-pressure gases, ŠKODA JS a.s. has, among other things, many years 
of experience with controlled removal of hydrogen generated in the primary circuit 
of nuclear power plants. 

ŠKODA JS a.s. also has significant references in the field of supply of pressure vessels 
for the chemical industry. Already in 2005, we delivered the first chemical reactor 
for the production of ammonia.

In the field of hydrogen technologies, ŠKODA JS a.s. focuses on the use of hydrogen 
in power industry, production of hydrogen using renewable sources and accumula-
tion of energy in hydrogen. 

ŠKODA JS a.s. 
The Power of Nuclear Engineering
We are one of the leaders of the nuclear power industry in Europe. We are part of its history 
and we pass on our knowledge and experience from one generation to the next. We are a team 
of experts working with advanced technologies and our three pillars – engineering, production 
and service – provide a wide range of activities within the lifecycle of a nuclear power plant. 
We constantly innovate and push ourselves and nuclear engineering forward.

Over the past sixty years, ŠKODA JS a.s. has participated in the construction of nuclear power 
plants not only in the Czech Republic and Slovakia, but also in Hungary, Bulgaria and Germany.

ŠKODA JS a.s.

ŠKODA JS a.s.

Orlík 266/15

316 00 Plzeň

Czech Republic

Tel.: +420 377 535 400

Fax: +420 377 524 755

E-mail: info@skoda-js.cz

www.skoda-js.cz

www.skoda-js.cz



The CGA is a member of the IGU, Eurogas, Marcogaz and NGVA Europe, i.e. major 
international gas associations. The CGA facilitates the transmission of gas industry 
information from these associations, and through its activities in their bodies and 
structures represents the Czech gas industry at the international level. 

The CGA paves the way for broad-ranging exchanges of information in the Czech 
gas industry. It uses such information for drafting and commenting on international 
and national legislation and technical regulations; it is a  partner of the Czech Office 
for Standards, Metrology and Testing in the  harmonisation of the national technical 
legislation with the relevant EU  regulations. In this respect, the CGA also works with 
the Chamber of Commerce of the Czech Republic.

In pursuing its mission, the CGA also operates in technical education, organising 
international conferences and a number of technical training courses for both its 
members and outside experts.

The CGA supports and actively promotes increased use of natural gas, biomethane 
and SNG as green fuels that can be utilised most efficiently.

The Czech Gas Association

U Plynárny 223/42

140 00 Prague 4 – Michle

Czech Republic

Tel.: +420 222 518 811

E-mail: cpsvaz@cgoa.cz

www.cgoa.cz

ID data box: aef3es5

The Czech Gas Association (CGA) brings 
together businesses, scientific, research 
and educational institutions, and experts 
operating in the gas and related industries.
The CGA follows up on the traditions established in 1919 by the Czechoslovak Gas and 
Water Association and it is a founding member of the International Gas Union (IGU) (1931). 
The CGA’s mission is to work for the benefit of the Czech gas industry’s professional interests 
and needs; help to raise its levels of expertise; and represent the Czech gas industry at 
the international level.

The Czech Gas Association

www.cgoa.cz



UCTP closely collaborates with the industrial sector and is committed not only to 
the publication of the results achieved, but also to their practical implementation. 
Research activities conducted at UCTP have the advantage of a robust infrastructure 
consisting of a technical library, central laboratories equipped with state-of-the-art 
equipment, as well as a publishing house specialising in chemistry and related fields. 
Besides the permanent staff, the students of PhD and MSc programmes are inten-
sively involved in the research activities. 

The broad range of specialisations includes “Hydrogen and membrane technologies” 
which trains specialists to operate, maintain and develop hydrogen-related tech-
nologies. The establishment of this program was motivated by the UCTP tradition 
of following and supporting the philosophy of sustainable development. This also 
covers renewable energy production, conversion and storage. 

The Technical Electrochemistry research group responsible for carrying out this 
program has many years of experience in fuel cell and hydrogen research. Its current 
research activities cover the fields of material (catalyst, membranes, etc.) develop-
ment and testing, cell set-up and optimisation as well as system design. The focus 
is on low-temperature PEM and alkaline systems and also SOFC/SOEC systems. 
The unique advantage of our research is the direct connection between experimen-
tal work and mathematical modelling. The mathematical modelling laboratory uses 
a broad portfolio of software tools (MatLab, COMSOL, Fluent, ASPEN plus, etc.) to 
understand and describe fundamental phenomena as well as to design the related 
technologies. 

The UCTP research activities in the field of hydrogen technologies are currently 
funded by national bodies (Grant Agency of the Czech Republic, Technology 
Agency of the Czech Republic, Ministry of Industry and Trade of the Czech Republic 
and Ministry of Interior of the Czech Republic) as well as by the European Union. 
On the European level, the support of research and development in the field of 
hydrogen technologies is provided exclusively by the Fuel Cells and Hydrogen Joint 
Undertaking (FCH JU). UCTP is the only member representing the Czech Republic in 
FCH JU. It is a member of the Hydrogen Europe Research (former N.ERGHY) grouping.

UCT Prague

Technická 5 

166 28 Prague 6 – Dejvice

Czech Republic

Tel.: +420 220 444 145

E-mail: info@vscht.cz

www.vscht.cz

University of Chemistry and Technology, 
Prague
The University of Chemistry and Technology, Prague (UCTP) is a typical research university, 
providing a top-class education in the fields of chemistry, materials chemistry, biochemistry 
and related technologies. It is one of the largest educational and research establishments 
in these fields in Europe.

UCT Prague

www.vscht.cz



ÚJV Řež and services
They are primarily focused on the safe and efficient operation of energy sources, in 
particular nuclear sources, fuel cycle chemistry, and complex  services in the manage-
ment of radioactive and other waste products. In the field of design and engineering 
offer a comprehensive set of services to support their activities, from feasibility assess-
ments to the realization of investment projects. In nuclear medicine, we are involved 
in the development, production, and distribution of radiopharmaceuticals and the 
construction and operation of positron emission tomography (PET) centers.

ÚJV Řež and research projects
Research and development projects of the company are devoted, for example, to 
4th generation nuclear reactors, small modular reactors, material research or use of 
nanotechnologies for energy and industry.

ÚJV Řež and Hydrogen Technologies
The onset of hydrogen technologies in the Czech Republic is closely connected to 
the Řež project of hydrogen bus – TriHyBus, a system of storing surplus energy from 
solar panels in hydrogen or the Power - Box 180 W portable power source prototype 
with a hydrogen element.

ÚJV Řež and International Cooperation
Active participation in several international organisations and cooperation on major 
multilateral projects enables NRI Řež / ÚJV Řež to remain at the top of European 
services in energy and industry.

ÚJV Řež, a. s.

Hlavní 130, Řež

250 68 Husinec

Czech Republic

Tel.: +420 266 172 000 

Fax: +420 220 940 840 

E-mail: ujv@ujv.cz 

www.ujv.cz 

The ÚJV Řež namely is technical-engineering 
and design capacities, applied research, 
and technological equipment for safe 
and reliable energy, industry or nuclear 
medicine.
One of the key tasks of ÚJV Řež is to support the safety and reliability of nuclear power plants 
in the Czech Republic and worldwide. Current clients from all over the world include power 
plant operators, regulatory bodies, industrial technology investors, radioactive waste producers 
and nuclear medicine facilities.

ÚJV Řež, a. s. / Nuclear Research Institute

www.ujv.cz



Veolia Energie ČR, a. s. is part of Veolia Group, which is one of the major providers of 
water, energy, and waste management services.

Veolia started its energy operations in the Czech market in the early 1990s, and it now 
supplies its primary energy commodities – heat and hot water – to 560,000 house-
holds, and along with electricity and other commodities such as cooling, gas, 
compressed air, and nitrogen, it supplies them to more than 300 industrial plants 
and 1,800 facilities in the tertiary sector. Since 1996, Veolia has been producing and 
distributing drinking water and draining and treating wastewater for its customers, 
as well as providing know-how in water infrastructure management. Veolia is also an 
expert in waste disposal and provides reliable and cost-effective reuse of by-products 
from the water and energy sectors.

Sustainable use of water and energy is a very important issue for Veolia; the Group 
is very particular about an environmentally friendly approach, promotes the circular 
economy, takes part in combating climate change, and actively contributes towards 
protecting and restoring biological diversity. It also offers the latest innovative 
environmental technologies and smart solutions for residential buildings, industrial 
plants and commercial facilities, geared towards optimising energy consumption and 
using alternative sources on a larger scale, saving costs as a result.

Hydrogen technologies seem to be a promising avenue where Veolia sees a huge 
potential. Its future focus in this field is primarily the production and distribution 
of green hydrogen. Such hydrogen, produced exclusively from renewable sources 
close to our CHP systems, will be supplied to our local partners for consumption. 
We see providers of passenger, public and cargo transport services as our potential 
partners. Other prospective customers include industrial companies burdened by 
CO2 production.

Veolia sees its own effort as a piece in the puzzle that is the global development of 
the hydrogen industry and the related infrastructure. In this effort, it is necessary to 
align the opportunities in the various areas of our Company’s activity such as research 
and development, European, national and regional organisations, and a wide range 
of industrial sectors. 

Veolia wants to be there when this transition takes place.

Veolia: we want to be the leader 
in sustainable CHP 
Veolia supplies heat and hot water to 560,000 households, 1,800 facilities in the tertiary sector 
and 300 industrial plants in the Czech Republic. Every year, the Group invests around one 
billion crowns in upgrading its energy facilities and distribution systems and progressively 
reduces the emissions of dust and other pollutants.

Veolia Energie ČR, a. s

Veolia Energie ČR, a. s.

28. října 3337/7

Moravská Ostrava

702 00 Ostrava

Czech Republic

Tel.: +420 596 609 111

E-mail: info@veoliaenergie.cz

www.vecr.cz

www.vecr.cz



Improvement of technical level of energy devices
• Investigation of a characteristics of energy processes and technologies
• Increase of energy transformation and equipment efficiency
• Reduction of negative impacts of fuel combustion on the living environment

Use of alternative fuels, RES and waste energy
• Characterization and use of solid alternative fuels (SAF)
• R&D equipments for use of SAF
• Use of biomass for cogeneration, photovoltaic production of electric energy
• Production of liquid 2nd-generation biofuels by the Fischer-Tropsch synthesis

Hydrogen energy
• The issues of fuel cells
• Operational characteristics of hydrogen production due to RES
• Storage and reuse of hydrogen
• Comprehensive hydrogen infrastructure for homes and transport
• Hydrogen storage and its utilization for network management

Safety in power engineering and industry
• Identification of risks related to the use of alternative fuels
• Modeling tools for explosions of fuel-air mixtures
• Analysis and experimental verification of limits of flammability and  explosiveness, 

determination of explosion parameters
• Problematics of nanoparticles

Cooperation with industrial partners is oriented on
• Elaboration of energy studies (ES), energy audits (EA), energy assessment (EA) 

and building energy use intensity certificates (EUI)
• Energy monitoring and optimization (EnergoGuard), energy management
• Monitoring of renewable resources (SunnyGuard)
• Complete projection and design engineering in energy
• Accredited emissions measurement, authorised testing of boilers
• Consulting and implementation of EN ISO 50 001

Energy Research Center
The Energy Research Center (ERC) at Technical university of Ostrava is a specialized workplace 
dealing with research and development (R&D) activities primarily in the field of energy. 
Since 2002 ERC has become an independent HE university institute. One of the principles 
of ERC’s functioning is the systematic building of partnerships with enterprises and 
the  conduct of research activities for the needs of industrial practice.

Part of ERC is an accredited, authorised and notified testing laboratory for measuring 
heat’n‘ technical quantities and emission of pollutants in waste gases (including continuous 
measurement of mercury concentration), and testing of energy devices.

VSB – Technical University of Ostrava

VSB – Technical University of Ostrava

Energy Research Center

17. listopadu 15/2172

708 33 Ostrava – Poruba

Czech Republic

Tel.: +420 597 324 285

E-mail: vec@vsb.cz

vec.vsb.cz

vec.vsb.cz
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Who we are
We are a public university in the heart of southern Bohemia, which offers studies 
in technical and economic fields. We try to ensure that our graduates not only 
understand the subject, but that they immediately get into practice and manage to 
start work without worries. That is why we focus on practical studies, to which we 
dedicate a whole semester, which is an above-standard time in the Czech Republic. 
Our students can choose from dozens of companies for practice. At ITB, you can find 
study programs such as Mechanical Engineering, Buildings, Traffic Management, 
Business Economics, Expertise or Business Analyst. 

What we do
Education, research and development or participation in the development of 
the region are one of our priority activities. We provide education to approximately 
four thousand students across study programs. The school actively participates 
in grant competitions and solves a number of research and development 
projects. We have extensive laboratory facilities, which are located in building F. 
The laboratories themselves are adapted to the fields of engineering, construction, 
transport, logistics and chemistry.

What we are interested in in hydrogen technology
Hydrogen production, electricity production from hydrogen, use of hydrogen in 
transport and industry. We have been dedicated to hydrogen technologies for a long 
time and we want to build a hydrogen technology park on the school premises.

Achievements, results or specific experiences
The intention is to create a technology park on the university premises.

Institute of Technology and Business 
in České Budějovice – the only technically 
oriented university in southern Bohemia
Public university in the South Bohemian metropolis with a focus on technical and economic 
fields. It has extensive facilities for research and development. The university focuses 
on practice and cooperates with dozens of companies. 

ITB in České Budějovice

Institute of Technology and Business 
in České Budějovice / Vysoká škola 
technická a ekonomická 
v Českých Budějovicích

Okružní 517/10

370 01 České Budějovice

Czech Republic

E-mail: vstecb@vstecb.cz

www.vstecb.cz

www.vstecb.cz

Institute of Technology 
and Business
in České Budějovice
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About us
We are a prominent central Europe manufacturer of the CHP units, microgeneration 
units and trigeneration units for natural gas, biogas and other fuels. The com-
pany’s management, development center and production are located in Brno, the 
important Czech center of science, research and innovative technologies. In the 
development and production of CHP units we emphasize reliability, flexibility and 
functionality of the design. Equally important to us is the fair dealing and the partner-
ship approach.

We consult with our customers about their plans and carefully prepare the optimal 
technical design for the installation of CHP units. We are also constantly developing 
our after-sales services and improving the quality of our service and dispatching. We 
believe that this is the way how we can achieve the satisfaction of our customers and 
partners.

Innovation and Development
We attach the utmost importance to the innovation and continuous improvement 
of our products and services. We have completed complex projects with SCR, we can 
burn a dual fuel, we can handle the trigeneration. We are developing the hydrogen 
based CHP units and we are involved in the development of the CHP unit control 
system which makes use of artificial intelligence and machine learning.

GENTEC CHP s. r. o.

Křižíkova 188/68

612 00 Brno – Královo Pole

Czech Republic

E-mail: gentec@gentec.cz

www.gentec.cz

GENTEC CHP s. r. o.  
We change power to energy
We are a determined and skilled team offering our customers a comprehensive delivery 
of technologies and services leading to demonstrable energy and economic savings. 
We emphasize the flexibility and functionality of design solutions.

GENTEC CHP s. r. o.

www.gentec.cz



Hydrogen Institute CZ focuses on research and development of components 
of the energy chain for the conversion of “Environmental Energy“ into electrical 
energy using renewable energy sources.

Research into hydrogen technologies and components is a current issue. Hydrogen 
production, transport and storage of hydrogen, development of fuel cells as 
a converter of hydrogen energy to electricity with the support of new promising 
technologies, research of materials for fuel cells are currently solved research and 
development areas.

Hydrogen Institute CZ currently includes other areas of research, development 
and development. Operating conditions of small hydropower plants in the still 
unresolved area of operation under non-standard conditions for better use of energy 
potential of water flow, use of hydrogen in connection with LPG and CNG, electricity 
storage – “energostorage“ are the main tasks.

Hydrogen Institute CZ 

Žatecká 16/8

110 00 Prague 1

Czech Republic

Tel.: +420 602 121 140

E-mail: info@hydrogenin.cz

www.hydrogenin.cz

Hydrogen Institute CZ, s. r. o. 
is a company with more than 15 years of history. The company’s activities are directed 
to several areas. Nuclear power, hydropower, power plants and more have been dominant 
in the past. Creating models of structures and systems, expert analyzes, analyzes 
of commercial processing of natural gas, LPG, solving projects in the field of renewable energy 
sources and preparation of documentation were other dominant areas of the company. 

Hydrogen Institute CZ, s. r. o.

www.hydrogenin.cz



To the company’s main priorities belong comfortable customer service, energy 
security and a wide range of exclusive services, often unique in the Czech Republic. 
Pražská plynarenská supports environmental friendly energy use by ecological and 
efficient technologies, especially the use of natural gas and electricity in transport.

Pražská plynárenská is working on a long-term and systematic strategy to enable the 
use of alternative drive systems, which reduce greenhouse gas emissions, noise and 
operating costs and thus contribute to improving the lives of citizens.

PRAŽSKÁ PLYNÁRENSKÁ

Národní 37/38

110 00 Prague 1 – Nové Město

Czech Republic

Tel.: +420 800 134 134 

E-mail: callcentrum@ppas.cz

www.ppas.cz

PRAŽSKÁ PLYNÁRENSKÁ  
(Prague’s Gas Supplier)
The company Pražská plynárenská (Prague’s Gas Supplier), has been for a long time one 
of the most important domestic suppliers of energy. Reliably supplies almost 420 thousand 
supply points. Although the history of Pražská plynárenská is inseparably linked with Prague 
and the roots of the gas industry can be traced back to 1847, today the company is a reliable 
supplier of energy and related customers services throughout the Czech Republic. It deals with 
natural gas and electricity.

Pražská plynárenská, a. s. (Prague’s Gas Supplier)

www.ppas.cz



From the first steps to understanding the whole issue, through setting up a com-
prehensive strategy to specific applications in practice and measuring impacts, PwC 
experts can help you, whether you are new to ESG or need advice on how to pro-
ceed. We provide services to corporate and private companies or the public sector. 
We specialize in assisting in identifying risks and potential opportunities that need 
to be seized. Sustainability and social responsibility are not just about deleting items 
on the list of obligations given by law or the parent company. The right sustainable 
business strategy thinks about how to stay relevant to customers in the future, and 
thus gain the much-needed competitive edge.

Who we are
PwC helps their clients to create the values they strive for. We are a network of firms 
with 295,000 employees in 156 countries.

What are we doing
We provide quality consulting, auditing and tax services that support our clients 
in achieving their goals.

What we are interested in in hydrogen technology
PwC has a common goal to support energy and green transformation and sustain-
ability through cooperation with leading industrial players and public sector repre-
sentatives. PwC is gathering new scientific knowledge about the state of hydrogen, 
opportunities, and challenges around the world to better understand the true 
potential of clean hydrogen in the transition to sustainable energy.

Achievements, results or specific experiences
We provide technical assistance to the private and public sectors in the creation, 
definition and implementation of hydrogen strategies and solutions. We participated 
in the development of a hydrogen strategy for the Ústí nad Labem Region and in 
the opposition of the Czech National Hydrogen Strategy.

PwC Czech Republic
We are PwC. We help your business with strategic consulting, audit, tax, or law services, 
whether it is hydrogen technology, corporate transactions, or cyber security. In our new 
global strategy, The New Equation, we are committed to transforming our business model 
to decarbonise our value chain, increase transparency and support the development of 
robust ESG reporting frameworks and standards. Based on our strategy to build trust in our 
partners and provide lasting results, we are committed to leading by example. That is why 
we have made a worldwide scientific commitment to achieving net zero greenhouse gas 
emissions by 2030.

PricewaterhouseCoopers Česká republika, s. r. o.

PricewaterhouseCoopers  
Česká republika, s. r. o.

City Green Court

Hvězdova 1734/2c

140 00 Prague 4

Czech Republic

Tel.: +420 251 151 111

E-mail: cz_info@pwc.com

www.pwc.cz

www.pwc.cz



It focuses on the import and sale of quality high-pressure aluminium, composite and 
steel cylinders for industrial and special gases, which achieve exemplary record for 
dependability and safety in a variety of industry applications. An important compo-
nent of the product range are alternative fuel cylinders including CNG and Hydrogen. 

The company offers complete Hydrogen systems for all major forms of transpor-
tation, including buses and heavy trucks, and offers cylinders and bundles for 
Hydrogen transport and storage.

Rév Group s. r. o.

Karlštejnská 32

252 17 Chýnice

Czech Republic

Tel.: +420 602 213 747

E-mail: luxfer@luxfer.cz

www.luxfer.cz

Rév Group s. r. o. – True Partner in Pressure
Rév Group s. r. o. is a trading company operating on the market since 1998 as the member 
of Rév Group Holding which represents the renowned company Luxfer Gas Cylinders in Central 
and Eastern Europe. 

Rév Group s. r. o.

www.luxfer.cz

Giving you more 
innovation



We are focusing on development and manufacturing:
• Gas turbines with H2 co-combustion capacity
• Steam turbines
• Generators
• Transformers
• High voltage techniques
• Thermal energy storage systems based on

• lava stones
• special concrete

• Electricity storage systems – li-ion BESS
• Large capacity heat pumps
• Large capacity H2 production electrolyzers (Silyzer)

Hydrogen technologies :
We are a manufacturer and supplier of gas turbines capable of co-combustion of H2 
now up to 75 % by volume. In the horizon of couple of years we assume 95–100 % by 
volume H2.

We are a manufacturer and supplier of large-capacity electrolysers Silyzer 300 with an 
output of 17.4 MW, 300 kg H2 / hour.

We participate in the development and implementation of many pilot projects for 
the use of H2 in energy around the world.

SIEMENS – ENERGY
SIEMENS – ENERGY ( SE ) is a global company manufacturing, supplying, installing and 
commissioning the products and technologies for energy production and distribution:

Siemens Gas and Power, s. r. o.

Siemens – Energy s. r. o.

Olomoucká 3419/7

Brno – Židenice

Czech Republic

Prague office:

Siemensova 4

Prague 13

Czech Republic

Tel.: +420 731 450 753

E-mail: martin.vasa@siemens-energy.com

www.siemens-energy.com

www.siemens-energy.com



Main activities
a.  Applied research in the development of new alloys, technology for the 

production and processing of materials and metallurgical products of metals 
and their alloys; consulting, expertise, supervision, lifetime prediction of machine 
parts and tools.

b.  Testing of materials – in accredited laboratories according to ČSN EN 
ISO 17025 by ČIA, (SVÚM a. s. has from GE Aviation, Cincinnati, USA, selected 
types of material tests acc. To S-400 standard), tests of mechanical properties 
(static, impact and fatigue), cooperation with the Notified Body in the field 
of tests according to EN ISO / IEC 17025; EN ISO / IEC 17065; EN ISO / IEC 17021, 
metallographic analyzes, chemical analyzes, corrosion tests, high temperature 
tests (creep); SVÚM a. s. has many years of experience in testing materials in 
the gas pipeline system.

c.  Welding – testing and certification of welding personnel and expert services, 
testing of welding and soldering personnel, cooperation with welding schools 
in education, processing of WPS, WPAR, WPQR, pWPS technological procedures, 
inspection of steel structures, contractual welding supervision and supervision.

d.  Special technologies and production

• Products made of PTFE, Teflon – filled PTFE (polytetrafluoroethylene) rein-
forced with metal fabric under the name METALOPLAST® for bearing foils 
and bearing bushes for the automotive industry.

• High performance permanent magnets – used for particle separation, grips, 
special magnets, cleaning magnets for oil pipelines.

Research and Testing Centre
SVÚM a. s. is one of the most important research organizations in the Czech Republic and 
specializes in basic and applied research and development of metallic materials (ferrous 
and non-ferrous metals), plastics and composites. It has accredited laboratories and test 
rooms with an extensive focus on the aerospace, automotive, railway, energy and engineering 
industries. SVÚM a. s. collaborates on research projects in the Czech Republic and abroad 
within the calls of the ministries of the Czech Republic, TACR and international projects 
of the European Union (COST, EUREKA, EUROSTARS, HORIZON 2020, etc.). SVÚM a. s. is located 
in the Science and Technology Park SVÚM a. s. in Tovární 2053, in Čelákovice.

SVÚM a. s

www.svum.cz

SVÚM a. s.

Tovární 2053

250 88 Čelákovice

Czech Republic

Tel.: +420 326 509 014

E-mail: hain@svum.cz

www.svum.cz



TÜV SÜD is a trusted partner of choice for safety, security and sustainability solutions. 
At TÜV SÜD, we are committed to applying our vast expertise and experience with 
hydrogen and related technologies to support the development of safe, secure and 
reliable hydrogen energy solutions. We have experience over the value chain of 
hydrogen and life cycle of hydrogen technologies. Our experts have accompanied 
numerous successful and innovative projects over the past years. 

TÜV SÜD offers a comprehensive portfolio of services in the area of certification, 
inspection, testing and advisory services and has over 150 years’ experience assessing 
technologies and practices that are related to energy consumption. Our hydrogen 
testing and certification teams have worked with vehicle companies, heat/electricity 
providers and industrial companies who use hydrogen in their processes.

TÜV SÜD has in-depth knowledge of the opportunities and hazards related to 
hydrogen, especially in terms of mobility and industrial hydrogen usage. This experi-
ence means we understand the challenges that companies who use hydrogen face, 
and can support you to ensure any applications are safe and comply with relevant 
regulations. 

Hydrogen - Fueling a Green Future
The fight against global warming and climate change is a challenge that affects everyone – 
in all countries and industries. Numerous nations have already committed to reducing energy 
consumption and have agreed to ambitious goals to minimize carbon emission-related effects. 
However, the transition from conventional to renewable energy such as wind and solar power 
is just a first step in achieving these goals.

TÜV SÜD Czech s. r. o.

www.tuvsud.com/cz

TÜV SÜD Czech s. r. o.

Novodvorská 994/138

142 21 Prague 4

Czech Republic

Tel.: +420 800 746 746

E-mail: info.cz@tuvsud.com

www.tuvsud.com/cz 



Effective route planning and delivery of packages by bike
Zásilkovna uses cars for delivery to the address, we use vans for deliveries and pick-
ups of pick up points and Z-BOXes. We use sophisticated software for route planning, 
which can significantly eliminate mileage increases. We can plan the routes of our 
delivery cars very efficiently and we use their capacity to the maximum and we do 
not run unnecessary routes. Thanks to this, we achieve significant fuel savings and 
thus minimize the impact on the environment.

We are planning a number of other projects, one of which is also the delivery of 
packages by bike. So far, we are furthest with building a depot in Prague on Anděl. 
We are currently in the process of preparation and analysis. We would like to start 
a pilot operation in the first quarter of 2022. The delivery of packages by bike is in our 
portfolio of services as additional, primarily as the last (green) mile for delivery to the 
address. We assume the number of delivered shipments in the number of hundreds 
of pieces / day. After a thorough analysis and a pilot project, we will decide in what 
breadth and where we will deliver the shipments by bike.

Hydrogen technologies and elektromobility
One of the directions we have been focusing on for a long time is electromobility. 
Already in 2019, we tested electric cars, specifically the Nissan Voltia Maxi van. The test 
took place on the real delivery of packages to pick up points from the depot in Brno. 
However, the barrier to the use of electric cars is so far a small range. Therefore, 
we ran tests examining the use of hydrogen. We trust hydrogen a lot and analyze 
the construction of our own gas station.

Zásilkovna s. r. o.
Zásilkovna is a Czech franchise logistics and technological project by Simona Kijonková, 
which was established in 2010. Since then, it has developed into one of the most successful 
companies in the Czech Republic, providing comprehensive logistics services for online stores. 
One of the goals of the Packeta holding, which is managed by Simona Kijonková and to which 
Zásilkovna belongs, is to effectively combine the ever-increasing demands on the capacity of 
goods distribution with the environment. Zásilkovna is working on a number of projects aimed 
at operating goods in a long-term sustainable manner. For this reason, a project team was 
formed, the aim of which is to gradually implement these projects.

Zásilkovna s. r. o.

www.zasilkovna.cz

Zásilkovna s. r. o.

Lihovarská 1060/12

190 00 Prague 9

Czech Republic

Tel.: +420 216 216 516

E-mail: info@zasilkovna.cz

www.zasilkovna.cz



The youngest car manufacturer in the Czech Republic
The company ZEBRA GROUP s. r. o. is the youngest car manufacturer in the Czech 
Republic. It focuses on the development and own production of multi-purpose com-
mercial vehicles with a total weight of up to 3.5 tons, which offers first-class technical 
functionality with a wide range of superstructures for various uses.

The original vehicle platform has its history in the early 1990s, but the new ZEBRA 
brand has built up an excellent awareness of the Czech car market in the first years of 
its existence. The company is the only domestic serial production in the segment of 
multi-purpose commercial vehicles, a similar manufacturer is not in Slovakia, Hungary 
or Poland.

The users of ZEBRA vehicles and the clients whom use them in various forms are large 
domestic and multinational companies, but also cities and municipalities or public 
special-purpose companies providing, for example, technical services and public area 
management. ZEBRA vehicles can also be described as carriers of swap bodies, which 
the customer changes throughout the year. Without linking the necessary European 
experience and legislative frameworks, sustainable development cannot be respon-
sibly planned in the field of municipal vehicles either. Therefore, ZEBARA is involved 
in the activities of AUTOSAP CR and the European organization for Working Machines 
and Municipal Technologies (VAK e.V.) based in Berlin.

Modern and expected trends lead the ZEBRA GROUP to use hydrogen to power 
a municipal vehicle, or to use hydrogen as an extension of an electric vehicle. The rel-
evant steps in this field of activities are the ongoing implementations in common 
project of ÚJV Řež, SVÚM and ZEBRA GROUP focused on the application of the range 
extender, which should be ready in 2022.

The youngest vehicle producer 
in the Czec Republic
The company ZEBRA GROUP s. r. o. is the youngest car producer in the Czech Republic focused 
on the development and own production of multi-purpose commercial vehicles with a total 
weight of up to 3.5 tons, which offers first-class technical functionality with a wide range 
of superstructures for various uses.

The original vehicle platform has its history in the early 1990s, but the new ZEBRA brand 
has built up an excellent awareness of the Czech car market in the first years of its existence. 
The company is the only one Czech manufacturer with ZEBRA GROUP s. r. o.

ZEBRA GROUP s. r. o.

www.zebragroup.cz

ZEBRA GROUP s. r. o.

Týnská 1053/21

110 00 Prague 19

Czech Republic

Tel.: +420 226 259 491

E-mail: obchod@zebragroup.cz

www.zebragroup.cz
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