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Air Liquide with Airgas, a world leader in gases,
technologies and services for...

e hospitals
e patients at home

e hygiene and specialty
ingredients

e wide range of industrial
processes for customers:

— energy, metals, food, chemicals,
automotive, pharmaceuticals...

.‘

~67.000 PRESENT IN MORE THAN REVENUE NET PROFIT INVESTMENT
evprovees  S0countries 3.7 muon  €21.9bn  (GROUPSHARE) DECISIONS

CUSTOMERS & - €2.24bn €3.7bn @ AirLiquide

PATIENTS



Our scientific territory: essential small molecules

Separating the air components - Producing molecules from
to take advantage of their properties natural resources of the planet
OXYGEN NITROGEN ARGON HYDROGEN HELIUM SILANE ACETYLENE CARBON
AND RARE MONOXIDE
GASES |

@ AirLiquide



CLIMATE OBJECTIVES

Q ASSETS

Reduce our carbon
intensity in 2025 vs. 2015 by _ 30-.

s a CUSTOMERS
" Act for clean industry by

developing low-carbon solutions

A global
approach

Air Liquide

ECOSYSTEMS

Contribute to a new low-carbon society

ECOSYSTEMS

@ AirLiquide



Hydrogen 1s a clean,
safe and diversified energy carrier

g

ag'l Hydrogen is suitable
for long-term storage

Produces clean power
- and/or heat for transport
and stationary applications

Can be transported

over long distances,
allowing the distribution

of energy between countries

Can be produced without
a carbon footprint through
electrolysis, biomethane
and SMR + CCS

Required as a clean
== " feedstock in industry
when recycling captured CO,

1kg of LH2 ~ 3kg kerosene avoided ~ 12 kg of CO2 saved @airLiquide



Hydrogen, many existing applications...

Rockets

Glass
Chemicals &

Petroleum refining

Fuel cell vehicle

@ AirLiquide



H2 technologies exist and are ready to be scaled up,
to help in decarbonizing many end uses

In renewables-constrained countries
In other countries

N E A Forkiifts

= Iransportation & 4 Medium and large cars
— ;o@ A City buses

ﬁ A Vans

— A Trucks

Trams and railways dump A Small cars Sypfuel for frelght
5 - ships and airplanes
Aﬁ A Minibuses exanmsibnmnls
[ s mEEs s
Passenger ships — A | " A

Blended hydrogen heating
Pure hydrogen heating

Refining Production of methanol, olefins and BTX using H, and captured carbon?

Ammonia, methanol Steel®
Decarponization of feedstqck“

Tyl gl @ AirLiquide



Hydrogen by 2050:
a quantified vision of its key role in the energy transition

of final
energy demand

18% 208

o Gt

annual CO2
abatement

— $2 500 Bn

” / annual sales

=S
\' (hydrogen & equipment)

Source . McKinsey & Hydrogen Council 2017 @ ﬂ = = =
irLiquide



The need for low-carbon hydrogen
e Existing industrial usages

Electrolysis

Low-carbon electricity ->Shift to low-carbon hydrogen

EXISTING MARKETS

— ->Develop new usages for
hydrogen to replace fossil fuels
NEW GROWTH
OPPORTUNITIES

Natural Gas +
Carbon Capture
and Storage (CCUS)

By-product from industrial
processes

(Chlor alkali, Steel...) New hydrogen markets

@ AirlLiquide



Hydrogen technology roadmaps

Large liquefier Liquid trailers & tanks Light duty (cars) station

Heavy duty (bus, truck, train, ships) station
, Him e
Prlmary pI'OdllCthll Logistic tools Liquid hydrogen maritime = Q

|
Steam methane © — %
reformer + Carbon Large electrolyser © '
capture © =

o Gas supply chain C T Gasstation
Filling Center Gas transport
Light duty (cars) station

gﬁmﬂ

.‘E _A Heavy duty (bus, train) station
00 oMo
Logistic tools Next Gen composite storage
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Bio méthane
production

i
r.\ Pipeline

Safety and Regulation, Code and Standards

@ AirLiquide
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80+ bio-NGV filling 19 biomethane _
stations production units | - .‘ | CH4 re liquefac
in Europe worldwide (1.1 S ation (cryogenics, ]'1.! " LNG bo
terawatt-hour adsorption, membranes, '
/year) -

50+ ye

Worldwide H2 assets :
duction Capacity :

8 BNm3/hr Q@) AirLiquide
2 2000 km . .



