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Project consortium

Partners:

• University of Turin (coordinator)

• GKN Sinter Metals Engineering GmbH

• ENGIE Lab CRIGEN

• Tecnodelta s.r.l.

• Stühff GmbH

• Fondazione Bruno Kessler

• Hereon

• Centre Nationale de la Recherche Scientifique

• Institutt for Energiteknikk

• Environment Park S.p.A.

http://www.hycare-project.eu/
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Project objectives

The objectives of the project are::

• High quantity of stored hydrogen ≥ 50 kg

• Low pressure < 50 bar, low temperature RT to < 100°C

• Low foot print, comparable to liquid hydrogen storage ( ≥ 60 kg H2/m3)

• Hydrogen storage coupled with thermal energy storage

• Improved energy efficiency

• Integration with an electrolyser (EL) and a fuel cell (FC)

• Demonstration in real application

• Improved safety

• Techno-economical evaluation, Life Cycle Analysis (LCA)

• Exploitation of possible industrial applications

• Dissemination of results at various levels

• Engagement of local people and institution in the demonstration site
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Why metal hydrides?

Tankvolume for 4 kg hydrogen (Toyota, 33. Tokyo Motor Show. 1999)
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Metal hydrides, how do they work?
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Strategy for heat management in HyCARE



H2-carrier: TiFe0.85Mn0.05

MH working temperature 55 °C 

- Easy activation 
- Fast kinetics
- 1.6 H2 wt.% at 25 bar and 25 °C

- Parent elements
- Induction melting in vacuum in Cu crucible
- Air cooling
- Grinding in air in a jaw crusher and hammer mill
- Powder size < 420 µm 

5 kg of powder

Industrial production

R.R. results TiFe0.85Mn0.05 Ti4Fe2Ox

wt. % 90 10

structure Cubic Pm�3m Cubic Fd�3m

Cell parameter a = 2.98(4) Å [1] a = 11.31(5) Å [2]

Elements amount Ti Fe Mn O

GKN analysis wt. % 46.6 47.09 2.72 0.23

R.R analysis wt.% 50.11 47.16 2.52 0.21
4 tons produced!

- Confirmed composition TiFe0.85Mn0.05

- Secondary phases: Ti4Fe2O0.4,

β-Ti80(FeMn)20, Fe-rich phase
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Materials selection (PCM)
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Tank design (metal hydride)
The tank was first simulated
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Tank design
A 1/5th scale prototype was built, including PCMs

• Flanged design

• MH/PCM and PCM/MH 

configurations tested

• Used a thermostat for 

standardized conditions
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Tank design
Prototype testing

• PCM stored heat for the MH

• Different flows of thermal fluid and 

hydrogen were tested

• Tests were successful External

Thermal

system

PCM

MH
H2

Fluid

Fluid 
flow at 

the 
inlet of 

MH

Photo taken by Hereon

in

out

in

in

out

out



10.05.202213 HyCARE
This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (JU) under grant agreement No 826352. The JU receives support from the 

European Union’s Horizon 2020 research and innovation programme and Hydrogen Europe and Hydrogen Europe Research

Full system implementation
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Case studies

Two case studies:

• Residential and tertiary 
prosumer

• Hydrogen refueling station
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Conclusions & Outlook

1. A suitable material was developed in the course of the
project

2. A prototype was sucessfully designed, built and tested
3. Based on the results of the prototype, the full version

was designed and is being built
3. Start of the tests for the full size system is expected at 

the end of 2022



Thanks!

www.hereon.de

This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (JU)
(now Clean Hydrogen Partnership) under grant agreement No 826352. The JU receives
support from the European Union’s Horizon 2020 research and innovation programme,
Hydrogen Europe and Hydrogen Europe Research

Co-funded by the
European Union
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Results of the prototype testing
Experimental work finished and reported



HyCARE
Hydrogen Carrier for 

Renewable Energy Storage

“This project has received funding from the Fuel Cells and Hydrogen 2 Joint Undertaking (JU) under grant agreement No 826352. The JU 
receives support from the European Union’s Horizon 2020 research and innovation programme and Hydrogen Europe and Hydrogen 

Europe Research”.

http://www.hycare-project.eu

• Project financed 2019 – 2021 (2022)
• Renewable energy storage
• Demo plant near Paris (ENGIE)
• Coupled system H2 storage – heat storage (PCM)
• ~ 50 kg of H2 stored (≈ 4 tons of alloy)
• H2-carrier: TiFe-alloy (no use of CRMs)
• Innovative tank design

DESORPTION / H2 USE
ABSORPTION / H2 PRODUCTION
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