
Hydrogen handling
R&D initiatives at 
University in Turin

M. Baricco

Department of Chemistry

University of Turin

marcello.baricco@unito.it 



Ludovico
di Savoia 

1404







www.green.unito.it

2nd more sustainable University in Italy
41st in the world





Green hydrogen from renewables



Hydrogen handling

•Production 

•Storage

•Transportation

•Purification

•Compression

•Use

•Acceptance



• Biomasses (bacteria, 

algae) hydrogenase

enzymes

• Catalysts for water 

electrolysis

• Photo-activated water 

splitting.

Hydrogen production



• Underground hydrogen

storage

• Solid-state hydrogen

carriers

• Hydrides for energy 

storage

• Hydrogen compression

and distribution

• LCA of hydrogen storage 

and compression

Hydrogen storage



• Business-case for 

hydrogen technologies

• Normatives, incentives 

and regulations

• Social acceptance of 

hydrogen technologies

Hydrogen management



Integrated FC system

H2 in/out

insulator

Fluid for the heat 
exchange (H2O from 
the FC) 

tank

Heat 
exchanger

P.Rizzi .M.Baricco.. et al. / J. Alloys Compd , 645 Suppl. 1 (2015) S338-S342

The main hall of the Chemistry 

Department of UniTo was enlightened 

for 4 h by using the energy produced 

by the integrated system

Metal 
hydrides

1 kWLaNi4.75Al0.25



APU installed on IVECO Daily

Ecodaily Electric – Fuel Cell

M.Baricco. et al. , J. Power Sources 342 (2017) 853

H2 storage tank based on the 
combo materials approach



Clean-DronHy: 
H2 powered drone with 

H2 refuelling station
➢ GOAL: produce, compress and use H2 onsite

H2-REFUELLING STATION 

- Photovoiltaic panel: 10 panel of 300 W

- Electrolyser EL-250 by Enapter: 250 Nl/h of H2 at 
30 bar and Tamb

- MH-Compressor: output pressure of 200 bar

- Booster: from 200 to 400 bar

DRONE 
- Two bottles of 1 l or one of 3 l of H2

- Type IV bottle

- H2 pressure = 300 bar

- 2 Fuel Cell : 650 W each

- Battery
- Consumption : 8 Nl/h

- Power peak: 1000 W

- Total power : 1300 W

- Time of flight : 1-1:30 h

Weight = 5.6 kg

Diameter = 1.3 m



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
• 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



The concept

“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”.
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