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METAL HYDRIDES STORAGE SYSTEM 

www.h2eden.eu 

Development of an integrated solid state hydrogen system able to manage generation,  
storage and utilization for small-to-medium scale, stationary applications at high efficiency 

The project 

The system architecture will com-
bine 5 elements): 

 The storage material, compac-
ted in pellet with specific de-
sign a light, thermal insulated 
tank 

 The heat flow managing sy-
stem, heat carrier and pumps 

 The heat recovery system, 
equipped by TES and PCM 
(active during hydrogen ab-
sorption) 

 The heating system (active du-
ring hydrogen desorption) con-
nected with the SOFC 

 
TARGETS 
RECOVERED THERMAL ENERGY: 
25-30%  

Tank design System integration 

Design and modelling of the tank 
on following procedure: 

 Modelling of material 
behavior; 

 Modelling of engineering and 
physical layout of the tank 

 Validation and small scale 
tests 

 Definition of auxiliaries and 
interface elements 

 Definition of control system 
 Realization and integration  

 

 

TARGETS  
STORAGE DENSITY: 4,0% w/w 
VOLUMETRIC DENSITY: > 40 g/l 
REACTION KINETICS: > 1,5 g/min  

 Magnesium based material 
produced by High Energy Ball 
Milling 

 Enhanced kinetics of the 
material adding the catalyzer 
by plasma deposition 
techniques onpowders 

 Compact storage material 
adding a binding phase that 
hinder the pellet crumbling 

 Recover the heat produced 
during hydrogen absorption 
by TES and PCM 

 

TARGETS 
STORAGE DENSITY: 6,5% w/w 
VOLUMETRIC DENSITY: > 80 g/l 
REACTION KINETICS: > 3 g/min  
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Material development 



Integration Validation Scenario 

WHY                 ? 

new approach 
to realize an 
overall produc-
tion - storage - 
generation sy-
stem, compo-

sed of an innovative material, ad-
vanced storage tank and innovative 
design with solid oxide fuel cell 
technology. New solutions are envi-
saged to properly and efficiently 
realize an integrated solution able 
to match intermittent and variable 
energy sources with demand side 
management 

Each single developed in EDEN is 
proposed to be validated. Several 
methods will be used along a path 
able to realize the final proposed 
technology: modeling, laboratory 
testing, small and full scale proto-
typation, certification.  

EDEN technology is 
part of a scenario 
where distributed 
energy systems and 
cogeneration will 
have a major role 
in the next energy 
society. Where wi-
der market penetration of inter-
mittent and variable energy sour-
ce will create a mismatch with 
demand of energy by end users. 
Where EDEN technology can be an 
answer to such a problems and 
further more. 

THE PARTNERS 

FBK, Fondazione 
Bruno Kessler (Italy)
Coordinator 

Responsible for 

material improvement, 

tank design, tests and 

validation, 

dissemination & 

exploitation 

http://www.fbk.eu  

MBN, MBN Nanomaterialia 
SpA (Italy) 

Responsible for material 

improvement and final 

proposed solid state storage 

solution for H2 

http://www.mbn.it  

CIDETE, Cidete Ingenieros SL 
(Spain) 

Responsible for tank 

development for thermo electric 

materials integration, 

demonstration of the project 

http://www.cidete.com/  

MATRES, Material Research 
and Design Scrl (Italy) 

Responsible for 

characterization of the 

storage material 

http://www.matres.org  

Panco, Physikalische Technik 
Anlagenentwicklung & 
Consulting GmbH (Germany) 

Responsible for tank 

realization, control system, 

integration and validation 

http://www.panco.de/  

Contact: 

Luigi Crema 
coordinator 

Fondazione Bruno 
Kessler 
T. +39 (0)461 314922 
M. crema@fbk.eu  

ULL, Universidad de la Laguna 
(Spain): 

Responsible for system integra-

tion and definition of SOFC cell 

integration requirements 

http://www.ull.es/  

JRC, JOINT RESEARCH CEN-
TRE- EUROPEAN COMMIS-
SION 

Support on validation and 

characterization of sample 

materials and solid state 

hydrogen storage 

http://iet.jrc.ec.europa.eu  
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