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• The Concept

• The Technologies

• The Goals

1. Scope of the Project



THE CONCEPT



THE TECHNOLOGIES



THE GOALS
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• Results on adsorbent materials

• Results on structural materials & 
system design

• Timeline of Milestones

2. Overview of Key Results Achieved
and future Milestones
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Machine Learning

Results on adsorbent materials

• Preliminary database - ca. 180 
AC materials

• Promising areas in 2D maps
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Machine Learning

• Preliminary database - ca. 180 
AC materials

• Promising areas in 2D maps

Results on adsorbent materials

Activated Carbons

CO2-activated

• 50 new CO2-activated ACs

• 16 scale-up ACs (300 g) - 3 fully tested
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Machine Learning

Results on adsorbent materials

Activated Carbons

Scale-up ACs
(chem.activ.)

• Preliminary database - ca. 180 
AC materials

• Promising areas in 2D maps

• 50 new CO2-activated ACs

• 16 scale-up ACs (300 g) - 3 fully tested

9.5 wt% H2 uptake at 100 bar (77K)

for AC: 2910 m2/g – 1.41 cm3/g
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Machine Learning

Results on adsorbent materials

Activated Carbons

• 50 new CO2-activated ACs

• 16 scale-up ACs (300 g) - 3 fully tested

9.5 wt% H2 uptake at 100 bar (77K)

for AC: 2910 m2/g – 1.41 cm3/g
MOF ??

MOFs

• 30 samples of Al-fumarate, MIL-88B, MIL-101

• Validating Acid Mine Drainage and waste polyAlu as metal source (Fe, Al)

• Systematic study of trace metals in synthesis of Fe-based MOF

• Preliminary database - ca. 180 
AC materials

• Promising areas in 2D maps

ONGOING
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Wire Arc Additive Manufacturing
(Al alloy MA-5183)

• 20% increase in yield strength and slight increase in 
ductility at 77K

• Equiaxed grain morphology – Low porosity

• 2 commercial Coatings systems validated for 77K

Results on structural materials & system design
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Wire Arc Additive Manufacturing
(Al alloy MA-5183)

• 20% increase in yield strength and slight increase in 
ductility at 77K

• Equiaxed grain morphology – Low porosity

• 2 commercial Coatings systems validated for 77K

Design of vessel & balance of plant

• CFD model for MOF and ACs adsorption (COMSOL Multiphysics)

Results on structural materials & system design

• Numerical simulations 
for refilling cold ads. H2

• 3D design & 
instrumentation

ONGOING
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Timeline of Milestones

nov
2024

may
2024

jul
2024

may
2025

nov
2023

may
2026

End of

Period 1

Machine Learning

database >200 AC – MOF  

+predictor tool

Digital Twin of

storage system

WAAM vessel AC – MOF  

densif. prototypes

End of

Project

Iterations based on complete system
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3. Technical Challenges Encountered 
During Project Execution 

• Main technical challenges
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Bottlenecks

• H2 uptake tests (>>100 
samples)

• Material aging under
cycling (thermal/loads stress)

• Feeding the ML database
for consistent predictions

Missing capacities

• Mechanical testing @H2 @77K

• Risk assessment (burst testing)

• No skills on complete
storage systems (OEM missing)

Main technical challenges

Standardisation / 
Harmonisaiton

• MOF inputs/outputs for ML

• Data gaps in existing 
literature (few studies @100 bar / 
no data @160 K)

• Final 3D design of vessel – 
Operational parameters?
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“Maturing the production standards of  ultraporous

structures for high density hydrogen storage bank

operating on swinging temperatures and low compression”
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