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Air Liquide’s context
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Air Liquide in brief

m Total Group revenue 2011 : €14.457 billion
: 52% from Europe, 24% Asia
l €1.535 billion net profit, 12,1% ROCE

m Present in 80 countries
m 46 200 employees

m 42% of Group revenue: applications that help preserve the environment, and
sustain life

m Sustainable development represents 64% of R&D budget

m 5 strategic growth drivers

Developing
economies
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More than 40 years of experience in hydrogen

Distribution Application
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Air Liquide Worldwide Hydrogen Operations

B 23 H, Purification Units
Global H, Capacity > 1.3

AL’s assets for H, supply:

OHZ Production Unit for OTF supply of H,

® H, Purification Unit — OTF Supply of H, Y 4 [ H,: 950 km }
®4,/cO Production Unit (SMR / POX) \ £ I
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H,: many existing applications...

'

Heat Treatment

10 m3/h (batch) —

; Glass H2 Ultra pure <1ppb
1000 m3/h (cont
m3/h (continuous 80 to 500 m3/h 50 to 500 m3/h

Chemicals

Ex: 0,067 t/ton Aniline
Petroleum refining

Ariane 5 Fuel cell vehicle

(desulphuration & hydrocracking) 1 kg for 100 km
10-100 km3/h

28 t/launch
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Transition from industrial H, to Hydrogen-Energy

m A new application : Hydrogen as an energy vector

Hydrogen Electricity

New opportunities and new challenges
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Hydrogen & Energy: how does it work ?

m How is hydrogen produced?
i Methane reforming (with heat) CH, + 2H,0 = 4H, + CO,

' Water electrolysis (with electricity) H,O=H,+%0,

m Coupled to fuel cells : a power generator

n ALH2E Air Liquide, world leader in gases for industry, health and the environment A'R LIQUIDE

TCROGA N | —y



How to transition towards a new energy mix?

= Air Liquide’s Blue Hydrogen initiative

o° At least 50% of hydrogen energy produced
..‘ through carbon-free processes by 2020
.. | renewable energy sources, water electrolysis and biogas
. reforming,
B LU E-‘ i carbon capture and storage technologies with natural gas

HYDROGEN reforming

Clean energy solutions

A commitment to meet both environmental requirements
and social and economic constraints.
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Air Liquide’s Hydrogen Distribution Portfolio

Pipeline

»200 — 500 bar tube trailer

Bundles

- On site production

SMR
(Biogas to H2

Electrolyser/

Renewable
Energy
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Product Offer

m Hydrogen Refueling Station :

350 bar fast filling
700 bar fast filling

hydrogen supply chain management
about 60 systems deployed

m Standard offer :

80 kg/day mobile station
200 kg/day small size
400 kg/day medium size
1 000 kg/day large size

ALH2E
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Different types of standard HRS units are available

Medium capacity HRS in Dusseldorf,
officially opened in Sept. 2012

Small capacity HRS
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Air Liquide’s standard medium capacity hydrogen refueling station
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Overview of the HRS built and commissioned in 2012

_ S j,. HRS for cars 100 kg/day
HRS Forklifts Vatry January 2012 RS Bus Zowéh April 201 Disseldorf June 2012

HRS Bus 200 kg/day Oslo
May 2012

obile HRS for'catjs-350 bar -
~_.20 kg/day Slovenia Sept 2012
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Location HRS Rotterdam
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Artist impression
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Public Private Partnership H,-Mobility Growth Path Model

m Germany .
m 2009-2015+ pa AR HAUIDE]
m Supported by NOW (German Organization for H2 & FC) .
= Objectives: PRODUCTS £
. Development of a nationwide Hydrogen infrastructure in Germany, DAIMLER
allowing FCV’s large-scale commercialization by 2015
| Important milestone on the way to emission-free mobility —EnBW
. 2009-2011: Evaluation Phase
' 2011-2015: Implementation Phase L

H, Mobility NOW
" aterzyears [ afterSyears

Torawu
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Thank you for your attention!




