The Focus Group “Low Carbon and Energy Efficiency”
of ESTEP is pleased to announce the

Hosted by

Hydrogen route for a green
steelmaking process and
applications
Overview, state of the art,
recent developments
and future trends

November 29 – December 1, 2022
Key dates
29 November: Full day visit of Air Liquide Normandie plant (start at 8.00 – end at 18.00)
30 November: Conference + Dinner
1 December: Conference + Farewell Greetings

Conference Venue
The conference will take place in person at Innovation Campus Paris Air Liquide, close to Versailles France
Deadlines
Registration
Late contribution submission
Paper submission for publication (optional)

October 24 – November 18, 2022
November 24, 2022
January 31, 2023

ESTEP • Av. de Cortenbergh, 172 • B-1000 Brussels • Tel. +32 2 7379 43 • secretariat@steelresearch-estep.eu • Disclaimer

Background
Steelmaking decarbonization can provide significant contributions to
reach the Green Deal ambitions, and the exploitation of new energy
sources is now more necessary than ever considering the current
geopolitical situation. In this background, Hydrogen can have a
fundamental role: both existing and innovative routes can take advantage
from its application. H2-based steelmaking can become a fundamental
route in the future as well as the replacement of fossil carbon energy can
be achieved, among others, by H2-based heating. Moreover, Hydrogen
can be important to allow the valorisation of CO2 rich-gases coming from
the steelmaking production. However, suitable low-carbon Hydrogen
production routes, infrastructures, markets and norms are needed for
allowing this transition and for maximizing the benefits belonging to a wide
and multipurpose usage of Hydrogen in steelmaking sector.

The aims
The H2 for Green Steel Second International Conference is dedicated to
key players in the transition towards a green steel production based on the
use of hydrogen (such as steel manufacturers, hydrogen producers,
solutions providers, academic, research institutes, policy makers).
The aims of the conference are the following :
• Providing an overview of state-of-the-art, best available technologies,
economic, social and legislation aspects of H2 use in the steel industry.
• Highlighting existing issues to be addressed for the acceleration of
hydrogen application in the steel sector.
• Giving elements based on shared experiences to solve existing issues
and to identify key aspects to be addressed in future R&D&I projects.

Duration, venue and facility visit
The conference will have a two days duration (30 Nov and 1 Dec) and will
take place in person at the Innovation Campus Paris Air Liquide, close to
Versailles (France). The day before the conference (on 29 Nov) will be
dedicated to the visit of the Air Liquide Normandie plant. A reserved bus
will leave from the Innovation Campus Paris Air Liquide at 8:00 and will
come back around 18:00 (Address : 1 Chemin de la Porte des Loges - Les
Loges en Josas, 78354 - Jouy en Josas).

Scientific Committee
•
•
•
•
•
•
•
•
•

Ismael Matino (Scuola Superiore Sant’Anna)
Valentina Colla (Scuola Superiore Sant’Anna)
Jan van der Stel (Tata Steel)
Filippo Cirilli (RINA-CSM)
Thomas Echterhof (RWTH Aachen University)
Jean Borlee (CRM)
Bernhard Hiebl (Primetals)
Enrico Malfa (Tenova)
Mike Grant (Air Liquide)

Organising Committee
•
•
•
•
•
•
•

Ismael Matino (Scuola Superiore Sant’Anna)
Valentina Colla (Scuola Superiore Sant’Anna)
Philippe Blostein (Air Liquide)
Anna Maria Pubill-Melsio (Air Liquide)
Filippo Cirilli (RINA-CSM)
Sara Secomandi (Tenova)
Delphine Snaet (ESTEP)

Topics
1. Low-carbon Hydrogen production and supply chain: state of the
art and innovative technologies for producing low carbon H2
(e.g. green, blue, aqua). Contributions to all the steps of the
supply chain are expected, including but not limited to
production, storage, transportation and associated economic and
environmental assessments.
2. Hydrogen-based steelmaking and related up/down streams
processes issues: cutting- and leading-edge developments of
hydrogen metallurgy and related technologies (both existing or
innovative and alternative ones). Contributions on these topics
are expected together with others finalized to the discussion of
the issues derived from H2 introduction in up and down streams
processes, to the proposal of solutions that can improve
Hydrogen utilization with respect to other fossil fuels and to
highlighting the benefits linked with H2 usage in the sustainable
development of steel industry.
3. Hydrogen heating technologies (EAF, ladle, reheating/annealing
furnaces): already available solutions and ongoing research and
developments to implement H2 heating technologies in the
steelworks. Contributions covering but not limited to the use of
H2 in the EAF, ladle preheating or reheating and annealing
furnaces are welcome. Contributions are also expected to discuss
possible issues derived from H2 introduction in the EAF and
downstream processes and to propose solutions that can improve
H2 utilization substituting other fossil fuels in heating
applications.
4. Hydrogen utilization in CO2 conversion processes (CCUS):
hydrogen role as enabler for carbon capture utilization and
storage. Contributions are expected on H2 usage for promoting
CO2 conversion processes to obtain valuable products (e.g.
methane, methanol): enrichment technologies, syntheses
processes involving as feedstock H2 enriched off-gases/syngas,
most suitable production technologies to be coupled with CCUs
processes, H2 use effect on the sustainability of CO2 conversion,
issues related to this usage and applications in steel industries
are only some of the themes that can be addressed.
5. Norm and standards relevant for Hydrogen application in
steelworks: definition of new norms and standards to regulate
and provide a guidance/compliance for an efficient H2
exploitation. Contributions related to proposal of norms and
standards to be introduced are expected, also considering the
experience of other industrial sectors.
6. Hydrogen safety, availability (including storage and distribution)
and market, related legislation and social impact: safety issues,
H2 usage legislation, availability of natural resources to produce
H2, creation of ad-hoc market and infrastructures for facilitating
its spread in potential H2 intensive industries, impacts on the
society are themes whose contribution is expected.
The Conference is also open to other industrial sectors (e.g.
aluminum, cement, etc.) active in Hydrogen implementation to share
their experience.

Confirmed Keynote Speakers
•
•
•
•

Jean-Pierre Birat (IF Steelman)
Anna Domenech Abella (Celsa)
Mike Grant (Air Liquide)
Joachim von Scheele (Linde)

Conference Website
https://www.estep.eu/events/2ndestep-hydrogen-conference/
Both the webpage and the flyer will be regularly updated with further information
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Late contribution submission
Authors wishing to present a late contribution are asked to prepare a 3 minutes short presentation. Only first 5
late contributions will be accepted. For the presentation template, info and subsequent submission please
contact the ESTEP Secretariat by e-mail: D.Snaet@estep.eu.

Dedicated special issue
As for the previous version of the conference (https://www.mattechjournal.org/articles/mattech/abs/2021/03/contents/contents.html), a dedicated special
issue of Matériaux & Techniques (EDP Sciences, indexed in SCOPUS, CrossRef, ESCI
WoS and others) will be published on “The role of Hydrogen for a sustainable
steelmaking process”. Authors intending to publish their work are invited to indicate
their wish during the abstract submission. Details on paper submission (Call for paper)
are provided in the Matériaux & Techniques website (https://www.mattechjournal.org/images/stories/call/call-for-papers_mattech-role-of-hydrogen.pdf).
The
submitted paper will be peer-reviewed and, if accepted, published in the special issue.

Sponsorship opportunities
Sponsorship is always welcome. Members of ESTEP interested in sponsoring the event (cost 1,000 €) are
invited to contact the ESTEP Secretariat via e-mail: D.Snaet@estep.eu.

Participation Fee and Registration
For organisational and safety reasons, only first 100 registered people will be admitted to the Conference and
only 50 to the plant visit.
The registration can be done through a dedicated section of Conference Website from October 24 to
November 18, 2022.
ID card information will be asked during registration; in addition, all the participants could be required ID
card during the Conference or Plant Visit.
Free for Speakers - Registration is required
250 € Standard fee (Speakers participation is free)
80 € for Students - Limited number of students selected evaluating a short motivation email - half a page - to be
produced by the students and sent to Ms. Delphine Snaet, D.Snaet@estep.eu . For the registration, the student
status (i.e. bachelor, master and PhD) must be certified. On demand, a certificate of attendance will be
released to the students.
50 € for the Visit to Air Liquide Normandie plant (optional) - more information on the next page.
Fee is used by ESTEP for Conference/Visit organisation
as well as generation, provision of the abstract booklet and related publications

Information and contact
For information, contact the ESTEP Secretariat, Ms. Delphine Snaet - D.Snaet@estep.eu
Conference Website
https://www.estep.eu/events/2ndestep-hydrogen-conference/
Both the webpage and the flyer will be regularly updated with further information
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Visit to Air Liquide Normandie plant – 29 November
For organisational and safety reasons, only first 50 registered people will be admitted to the plant visit.
For safety reasons related to COVID, a mask is recommended during the visit (including the transportation).
8.00
10.30
11.00

12.30
13.30

15.00
18.00

Agenda of the visit
Departure from Innovation Campus Paris Air Liquide
Arrival to Air Liquide Normandie plant
Division in two groups (25 people)
a. First group: Attending presentation by Air-Liquide about company, facility and electrolyzerrelated projects
b. Second group: Plant Visit
Buffet Lunch
Division in two groups (25 people)
a. First group: Plant Visit
b. Second group: Attending presentation by Air-Liquide about company, facility and electrolyzerrelated projects
Departure from Air Liquide Normandie plant
Arrival to Innovation Campus Paris Air Liquide

Venue Information – 30 November & 1 December
The conference will be held at Innovation Campus Paris Air Liquide, 1 Chemin de la Porte des
Loges - Les Loges en Josas, 78354 - Jouy en Josas - close to Versailles (France)

Conference Dinner – 30 November
The conference dinner will be held at 20:00 at Chapeau Versailles 1874, Rue Hoche 7, 78000 Versailles
Recommended hotels
Versailles:
Hotel Le Louis Versailles
Château–Mgallery****
Logis Hôtel la Résidence du
Berry ***
Hotel Versailles Chantiers***
Ibis Versailles Château***
Les Versaillaises B&B

Paris,
close
to
Gare
Montparnasse:
Hotel
Pullman
ParisMontparnasse****
Voco Paris Montparnasse
(previous Holiday Inn)****
Hotel Restaurant Campanile
Paris Montparnasse***

Transportation

Normandie, close to Air
Liquide Normandie plant:
Château Gruchet Le Valasse,
Gruchet Le Valasse***
Hotel Relais d’Etretat, Bolbec
**
Hôtel de France, Lillebonne**
Hotel La P’tite Auberge,
Lillebonne
Manoir de Bolbec, Bolbec

Trains from Gare de Montparnasse to Versailles Chantiers: https://www.transilien.com/fr/page-lignes/ligne-n
Bus 264: https://ilico.iledefrance-mobilites.fr/uploads/fiches/62fa73d31ed10_264%20-%20Horaires%20rentr%C3%A9e%202022%20-%20Lundi%20%C3%A0%20vendredi.pdf
Bus stop : Zone d'Activités

Maps
Versailles: https://www.versailles.fr/ma-ville/se-deplacer/plan-de-la-ville/

Tourist office
Versailles: https://www.versailles-tourisme.com/nos-points-d-informations.html
Conference Website
https://www.estep.eu/events/2ndestep-hydrogen-conference/
Both the webpage and the flyer will be regularly updated with further information
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Programme – Day 1
1st Conference Day – Wednesday 30 November 2022
Time
08:00

Speaker

Speaker Organization

Registration

Ismael Matino
(conference chairman)
09:10 Anna Pubill Melsio
09:25 Klaus Peters
09:50 Andrea Gentili
09:00

10:15 Jean-Pierre Birat

Scuola Superiore Sant'Anna

Introduction to the first day of H2 for Green Steel 2nd International Conference

Air Liquide
ESTEP SG
European Commission

Welcome
Opening Lecture
Opening Lecture from the public side
Keynote Lecture: Net-Zero transition in the steel sector: beyond the simple
emphasis on hy-drogen, did we miss anything?

IF Steelman

Coffee Break

10:45
11:05
11:10
11:30
11:50
12:10
12:30
14:00
14:05
14:35
14:55
15:15

Valentina Colla
(session chairwoman)
Jean Caudal
Mattia Bissoli
Sander Gersen
Thomas Echterhof

Scuola Superiore Sant'Anna

Session 1 - Hydrogen heating technologies/Part 1

AirLiquide
Tenova
Tata Steel/DNV
RWTH Aachen University

Oxy-hydrogen combustion for energy-intensive industrial processes
Flexible hydrogen heating technologies with low environmental impact
Hydrogen as a fuel for the metal industry
Hydrogen use in EAF steelmaking and downstream processes

Lunch
Jan van der Stel

(session chairman)
Joachim von Scheele
Thomas Wolfinger
Fabrice Patisson
Daniel Ernst

15:35 Valentina Colla
15:55

Fernand Didelon &
Peter Kinzel

Tata Steel
Linde
K1-MET/Primetals
Université de Lorraine
Montanuniversität Leoben
Scuola Superiore Sant'Anna
Paul Wurth/SMS group

Filippo Cirilli
(session chairman)

16:40 Ismael Matino

17:00

Stefano Dettori &
Amaia Sasian Conde

17:20 Linda Bacchi
17:40 Paul Cobden
Speakers & steelmakers
18:00
representatives
Ismael Matino
18:30
(conference chairman)
20:00

Session 2 - Hydrogen-based steelmaking and related up/down stream processes
issues/Part 1
Keynote Lecture: Pathways towards full use of hydrogen as reductant and fuel
HYFOR® – Hydrogen-based fine-ore reduction – From an idea to a pilot plant
A step-wise approach for modelling iron ore direct reduction in a shaft furnace
Green steel - The use of hydrogen plasma as a reducing agent
Paving the way towards the industrialization of Hydrogen-enriched Direct
Reduction: a look inside the motivations, ambitions and approach of MaxH2DR
EASyMelt™: flexible process for carbon neutral ironmaking

Coffee Break

16:15
16:35

Title

Session 3 - Hydrogen utilization in CO2 conversion processes (CCUS): hydrogen
role as enabler for carbon capture utilization and storage & Hydrogen safety
Valorisation of integrated steelworks off-gases through hydrogen intensified
Scuola Superiore Sant'Anna synthesis processes, Part 1: i3upgrade project concept and main outcomes from
cutting-edge methane and methanol syntheses reactors
Valorisation of integrated steelworks off-gases through hydrogen intensified
Scuola Superiore Sant'Anna
synthesis processes, Part 2: i3upgrade project outcomes related to control
& K1-MET
development, economic analysis and business and implementation strategies
Application of laboratory and on field techniques to determine the risk of
Letomec & University of Pisa hydrogen embrittlement in gaseous hydrogen and relative mixtures transport and
storage
Swerim
Pilot facilities related to hydrogen and CCUS in Luleå
RINA-CSM

Speakers meet steelmakers
Scuola Superiore Sant'Anna

Closure of the first day

Conference Dinner at Chapeau Versailles 1874
( Rue Hoche 7, 78000 Versailles)

Conference venue
The conference will be held at Innovation Campus Paris Air Liquide, 1 Chemin de la Porte des Loges - Les Loges en Josas, 78354 Jouy en Josas - close to Versailles (France)

Conference Website
https://www.estep.eu/events/2ndestep-hydrogen-conference/
Both the webpage and the flyer will be regularly updated with further information
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Programme – Day 2
2nd Conference Day – Thursday 1 December 2022
Time
08:30
08:55

Speaker

Speaker Organization

Registration
Ismael Matino
(conference chairman)

09:00 Mike Grant
Thomas Echterhof
(session chairman)
09:35 Filippo Cirilli
09:30

Scuola Superiore Sant'Anna
AirLiquide

Session 4 - Hydrogen heating technologies/Part 2

RINA-CSM

Characterization of side burners of reheating furnace
Reducing hydrogen requirements for green process heat using ultra high
temperature heat pumps
Ceramics for enhanced hydrogen heating: challenges and opportunities for
improving combustion, energy efficiency, and material compatibility

University of Leeds

10:15 Bradley Nakanishi

Saint Gobain

Coffee Break

10:35
Bernhard Hiebl

(session chairman)

Primetals

11:00 Anna Domenech Abella

Celsa Group

11:30 Balan Ramani

Tata Steel

11:50 Marten Sprecher

HKM

12:10

Speakers & steelmakers
representatives

Patrick Lafontaine
14:10 (session chairman)
Marielle Dargaud
14:15
14:35 Robert Millner
14:55 Tim Kleier
Michalina Kurnatowska

Alexander Redenius
15:35 (recordered video)
Antonius Schröder
15:55 (recorded video)
Ismael Matino
16:10 (conference chairman)
16:20 Klaus Peters

Session 5 - Low-carbon Hydrogen production and supply chain
Keynote Lecture: Hydrogen in steelmaking: huge opportunity and huge
uncertainties
Hydrogen production from coke oven gas using pressure swing adsorption
process– A mathematical modeling approach
Implementing a Rotterdam – Duisburg hydrogen supply chain for sectoral
decarbonisation - an enabling study by Shell, port of Rotterdam, Gasunie, OGE,
Thyssenkrupp Steel Europe and Hüttenwerke Krupp Mannesmann
Speakers meet steelmakers

12:40

15:15

Introduction to the second day of H2 for Green Steel 2nd International
Conference
Keynote Lecture: Orderly transformation from Blast Furnace/BOF to H2 based
DRI for EAF/SAF (BOF) steelmaking - What can we expect?

RWTH Aachen University

09:55 Andrew Pimm

10:55

Title

ESTEP

Lunch
Session 6 - Hydrogen-based steelmaking and related up/down stream processes

Saint Gobain

Primetals
SMS group
German Aerospace Center
(DLR)
Salzgitter

issues/Part 2
Development of refractory solutions to ensure the sustainable transition to green
hydrogen-based steel making
Direct Reduction Processes based on Green Hydrogen
Hydrogen-based flat steel making becoming a reality in scale
Influence of various conditions on the course of the reduction of iron oxide with
hydrogen in thermogravimetric studies
Update on LOW Carbon strategy and steelmaking at Salzgitter

TU Dortmund

Additional qualifications for hydrogen use

Scuola Superiore Sant'Anna

Greetings and next steps

ESTEP SG

Closure of the H2 for Green Steel 2nd International Conference

Conference venue
The conference will be held at Innovation Campus Paris Air Liquide, 1 Chemin de la Porte des Loges - Les Loges en Josas, 78354 Jouy en Josas - close to Versailles (France)

Conference Website
https://www.estep.eu/events/2ndestep-hydrogen-conference/
Both the webpage and the flyer will be regularly updated with further information
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