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PROJECT AND GENERAL OBJECTIVES

The ANDREAH HORIZON EUROPE project aims
to effect a quantum leap in the development of
advanced ammonia decomposition technolo-
gies to produce ultra-pure hydrogen (>99.998%)
by developing an innovative system based on
a catalytic membrane reactor for the cracking
of Ammonia. The system will be based on the
design, construction and testing of an advance
ammonia cracker for ultra-pure hydrogen pro-
duction (10 kg H,/day) based on a catalytic
membrane reactor in order to intensify the
process of hydrogen production through the
integration of cracking and purification. The
advance cracker will include:

+ An innovative, environmentally friend-
ly structured catalyst with fewer critical
materials, capable of operating at much
lower temperatures than the state-of-the-
art process.

+ Innovative membranes for selective sep-
aration of hydrogen during the production
process.

ANDREAH will also involve developing novel
sorbents for polishing the hydrogen recovered
by the membranes. In addition, the design and
optimisation of all subcomponents for the bal-
ance of plant will be included, with particular
attention to optimising thermal integration.

NON-QUANTITATIVE OBJECTIVES

+ Designing and setting up a broad and
complete network of value chains with
world-class universities, research centres
and industrial partners to develop the key
building blocks for ammonia cracking.

Developing a full life-cycle assessment,
life-cycle costing and health and safety
analysis of ANDREAH.

+ Developing a set of flexible, cost-effective
and environmentally friendly technologies
that can be easily tailored for the decom-

position of ammonia into green hydrogen
for different applications, such as energy
and transport.

+ Paving the way for the future exploitation
of ANDREAH's key results by laying the
foundations for new business opportuni-
ties in developing advanced catalysts and
membranes. These will be integrated into
membrane reactors to significantly intensify
processes, enabling distributed hydrogen
generation from ammonia as a long-term
storage medium.

Promoting the dissemination and communi-
cation of ANDREAH's results and expanding
its impact.

PROGRESS, MAIN ACHIEVEMENTS AND
RESULTS

Main achievements in 2024 are in line with the
planned activities:

Market and stakeholder analysis.

+ Kinetic modelling of catalyst and modelling
of membrane.

Development of the first and second gen-
eration of catalyst.

+ Demonstration that a 1 wt% Ru based cata-
lyst exhibits performances higher than the
project target.

« First-generation structured catalysts devel-
oped on open-cell foams and 3D-printed
periodic open-cellular structures.

+ Development of three different families of
sorbents.

+ Development of a first-generation carbon
membrane selective to hydrogen in a mix-
ture of hydrogen, nitrogen, and ammonia.

+ Preliminary integrated analysis of the new
technologies based on sustainability pillars
and circularity analysis - preliminary LCA,
LCC, S-LCA analysis.

+ Update of Dissemination, Exploitation and
Communication Plan by mid-2024.
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FUTURE STEPS AND PLANS

Preliminary business model and exploita-
tion strategy.

Ammonia cracking modelling and sorbent
modelling.

Development of a second-generation struc-
tured catalyst on open-cell foams and
3D-printed periodic open-cellular structures.

Development of a second generation carbon
membrane.

Development of sorbents and the sorbent
kinetics sorption modelling.

Development of ANDREAH’s health and
safety requirements.

Review of the Dissemination, Exploitation
and Communication Strategy.

PROJECT TARGETS
Target source Parameter Unit  Target Target SoA result achieved to date (by others) Year for reported
achieved? SoA result
OPEX of the ammonia cracking system k€/year 209.5 282.42 2020
Decentralised cost of H, production €/kg 4.27 5.51 2020
Project’s own CAPEX of the ammonia cracking system k€ 211.74 @ 384.72 2020
objectives Amount of Ru in the catalyst for low- Wt% <1 = 2-8 2021
temperature (<500C) cracking
Amount of Pd per membrane g <0.1 2.6 2023
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