
Hydrogen: The Most Wanted 
Molecule for the Energy 
Transition

Between 2020 and 2021, the International Energy 

Agency (IEA) saw a 5% increase in demand for 

hydrogen (91 Mt in 2020 to 94 Mt in 2021), mainly 

represent around 900 Mt of CO2 emissions. Hydrogen 

for mobility applications (40 kt in 2022), although a 

small portion of total hydrogen use today, saw a 60% 

increase in demand year on year which highlights the 

strong interest in the transition of propulsion systems 

for the mobility sector. The greatest consumers are 

China, the USA, followed by the Middle East, Europe 

change to hydrogen production methods worldwide is 

imperative [1].

The Perfect Match: Renewable 
Energy and Hydrogen 
Production

Renewable energy can be stored in the form of hydrogen 

(chemical energy), the so-called green hydrogen. 

This hydrogen can be considered an energy carrier: it 

can be converted into useful forms of energy, can be 

redistributed, and even be converted back to electrical 

power using fuel cells, for example, without carbon 

dioxide emissions. The hydrogen wide application range 

includes process heat, power supply, cooling, heating, 

feedstock in fertilizer and gas processing industry, 

reducing agent and various industrial uses [2].

Knowing that the most abundant source of hydrogen 

is water, water splitting seems to be the logical choice 

to obtain hydrogen. Among many hydrogen production 

methods, eco-friendly and high purity hydrogen can be 

obtained from PEM water electrolysis processes, which 

is the base technology creating Fusion Fuel´s green 

hydrogen.

Figure 1 – Application range of green hydrogen
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Figure 2 – Evolution of Fusion Fuel HEVO technology
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HEVO Technology: Fundamental Concept of HEVO Electrolyzer
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• MEA: which is responsible for the water 

particles of catalyst at both electrodes, combined 

ionomer which impregnates the electrodes and 

• PTLs:

distinct morphologies and intricate networks, 

• Flow-Fields:

• Current Collectors:

Electrochemical Technology Improvement

3

Fusion Fuel: Redesign the Electrochemical Core

Figure 3 – The Electrochemical Core of Fusion-Fuel technology
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Parameter

Total PGM 
Content

Degradation
Rate

Lifetime

Units

mg/W

%/1000h

Hours

2023 2020 2024 2030

2.5 1.25 0.25

0.19 0.15 0.12

80.000 80.000 80.000

2022 2026
Ultimate 

Target

0.8 0.1 0.03

0.25 0.13 0.13

40.000 80.000 80.000

HEVO-Chain 
HU

Clean Hydrogen 
JU SRIA

DoE Technical 
Targets PEMEL

0.51

0.24

80.000

Table 1 – Key Performance Indicators (KPIs) or Technical Targets for PEM electrolysis stack
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looking to innovate the standard concepts of hydrogen 

the demanding technical targets or key performance 

activities in their own geographical regions, motivating 

address the three topics in which we have placed most 

Non-containerized

Containerized

Figure 4 - Fusion Fuel electrolyzer solutions with HEVO technology
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Figure 5 - PGM decrease roadmap for Fusion Fuel HEVO technology, DOE and Clean Hydrogen 
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Total PGM content for MEAs

Improve the recyclability processes of these 

has presented a bold roadmap to address the PGM 

• 

• 

• 
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Lifetime & Degradation rate

lifetime and total operating costs over the period of 

• 

scavenger, being more solicitated than the 

• 

Prevents the remaining cells from ageing at a 

Maintains a controlled degradation rate on the 

• 

which resets the performance of the electrolyzer 
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Figure 6 – 
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Figure 7 – Voltage reset with regeneration procedure
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Forthcoming Challenges for 
Fusion Fuel

the energy transition, and consider green hydrogen 

Expand capabilities and test capacity

electrolysis concepts, alongside a considerable 

Explore additional innovative designs for 
HEVO technology

PEM water electrolysis is a well-known technology 
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