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The seven roles for hydrogen in the energy transition

Act as a buffer 
to increase system 

resilience

Distribute energy 
across sectors 

and regions

Enable large-scale
renewables integration 
and power generation

As feedstock, using carbon capture7

For industry energy usage5

For building heat & power6

For transport4

Source: McKinsey & Hydrogen Council 2017 

Decarbonize end uses
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Enable the renewable energy system



Key H2 supply chains



Air Liquide already started to invest

Bécancour

Hydrogenics

Nevada
Mobility 
for Consumers
US North-East
12 HRS 
+ Supply chain

Mobility 
for Consumers
California
4 HRS

Mobility 
for Professionals
US+EUROPE
9 HRS

Mobility 
for Consumers
Germany
36 HRS

More than
185 Hydrogen

Refueling Stations
(HRS) assembled 
and delivered by
Air Liquide in the

world

More than 80 HRS supplied 
with Air Liquide hydrogen

ALIAD: 12 M€ invested 
in five start-ups

1.2 M tonnes per year
2.2 B € sales 

1,850 km H2 pipelines
47 large H2/CO plants

40+ electrolyzers in operation

Mobility 
for Consumers
Dubai 
1 HRS

Mobility 
for Consumers
South Korea
9 HRS

Mobility 
for Consumers
Paris, Brussels and 
Rotterdam
7 HRS

Mobility 
for Consumers
Japan
13 HRS

Power to Gas
Denmark
1 Electrolyzer

Mobility 
for Consumers
China
30+ HRS

Mobility 
for Heavy-Duty
Rotterdam
25 HRS 
1,000 trucks

Mobility 
for Heavy-Duty
Fos-sur-Mer
1 HRS 
8 trucks + 3 bus

Power to Gas
Bécancour
20 MW Electrolyzer
PEM Technology

Liquid Hydrogen
Nevada
30 tonnes/day

Power-to-Hydrogen
Normandy
200 MW Electrolyzer
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CO2 emissions from aviation in 2019

5

30 tons of liquid Hydrogen per day (10 000 tons per year)

Already in operation in Nevada to serve fuel cell vehicles 
in California



Air Liquide’s ambitions in hydrogen
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Jan. 2021, Bécancour, Canada:
(20 MW)  

In France, H2V Normandy project 
(200 MW in 2025)

By 2030(a)Before 2035

Capex

+~€8bn

Walking the talk we are  scaling-up

Electrolysis

3GW

(a) Including 1 GW decided still under construction 



LH2 for mobility applications

Hydrogen mobility markets ready to scale up

LH2 tank developments for mobility
In the 2000s for the automotive industry 

Ongoing developments 
- For the aviation: 

Heaven project 
(Air Liquide, Pipistrel , H2FLY, 
DLR, EKPO)

- For the Heavy Duty trucks:
Technical collaboration with Faurecia
First LH2 station to support Daimler Truck AG Fuel 
Cell truck prototype tests

https://heaven-fch-project.eu/index.php/en/home/
https://www.airliquide.com/group/press-releases-news/2021-10-12/air-liquide-and-faurecia-announce-development-agreement-boost-hydrogen-heavy-duty-vehicles
https://energies.airliquide.com/air-liquide-supports-daimler-truck-ag-liquid-hydrogen-heavy-duty-long-haul-fuel-cell-truck-prototype


From GH2 to LH2



Propulsion with H2 : 10 years of R&D at Air Liquide

Airborne tank on a vibration 
test bench
225 liters of liquid H2 to fly 
early 2023
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Liquid Hydrogen infrastructures on a large airport

10,000 LH2- powered aircrafts by 2050
100-300 airports to be equipped 
5 to 10 million tons LH2 per year

150 H2-aircraft take-off per day 
150t LH2/day;  400MW

(ex: Frankfurt)

10 to 20 mobile refuelers 
specific LH2 trailer

1 trailer for 10 aircrafts 
15-20  min refueling



Conclusions

❑ Heavy duty/trucks and maritime already ongoing
❑ Huge investments in progress on the whole supply chain
❑ Strong CO2 neutrality commitment
❑ Volume will bring cost down

Liquid H2 for aviation will benefit from synergies with ground mobilities

❑ Several flight demonstrators in progress
❑ Regulations and policy needed 

After more than 50 years of usage in space, Hydrogen is now used for mobility

 H2 for aircrafts can significantly reduce the environmental  impact of aviation 


