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The Linde World

The Gases Division has four operating segments - Western Europe, the  Merchant & Packaged Gases (liquefied and cylinder gases) and Elec-
Americas, Asia & Eastern Europe, and South Pacific & Africa — which are  tronics (electronic gases).

subdivided into nine Regional Business Units (RBUs). The Gases Divi- Specialised in olefin, natural gas, air separation, hydrogen and
sion also includes two Global Business Units (GBUs) - Healthcare (med-  synthesis gas plants, our Engineering Division has a global foot-
ical gases) and Tonnage (on-site) - and two Business Areas (BAs) -  print.

North America
South America
UK &lreland
Continental & Northern Europe
Eastern Europe & Middle East
Africa

South & East Asia

Greater China

South Pacific

Customer segmentation within the Gases Division

Broad, well-balanced customer base ensures stability.
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1 F&B: Food&beverages.
2 M&G: Metallurgy &glass.



The Linde Group

The Linde Group is a world-leading gases and engineering company
with approximately 48,500 employees working in more than 100
countries worldwide. In the 2010 financial year it achieved sales of
EUR 12.868bn. The strategy of The Linde Group is geared towards
long-term profitable growth and focuses on the expansion of its
international business with forward-looking products and services.
Linde acts responsibly towards its shareholders, business partners,
employees, society and the environment - in every one of its busi-
ness areas, regions and locations across the globe. The company is
committed to technologies and products that unite the goals of cus-
tomer value and sustainable development.

Organisation

The Group comprises three divisions: Gases and Engineering (the
two core divisions) and Gist (logistics services). The largest division,
Gases, has four operating segments: Western Europe, the Americas,
Asia & Eastern Europe, and South Pacific & Africa, which are subdi-
vided into nine Regional Business Units (RBUs). The Gases Division
also includes the two Global Business Units (GBUs) Healthcare (med-
ical gases) and Tonnage (on-site) as well as the two Business Areas
(BAs) Merchant & Packaged Gases (liquefied and cylinder gases) and
Electronics (electronic gases).

4

Gases Division

The Linde Group is a world leader in the international gases market.
The company offers a wide range of compressed and liquefied gases
as well as chemicals and is the partner of choice across a huge variety
of industries. Linde gases are used, for example, in the energy sec-
tor, steel production, chemical processing, environmental protection
and welding, as well as in food processing, glass production and
electronics. The company is also investing in the expansion of its
fast-growing Healthcare business, i.e. medical gases, and is a lead-
ing global player in the development of environmentally friendly
hydrogen technologies.

Engineering Division

Linde Engineering is successful throughout the world, with its focus
on promising market segments such as olefin plants, natural gas
plants and air separation plants, as well as hydrogen and synthe-
sis gas plants. In contrast to virtually all competitors, the company
can rely on its own extensive process engineering know-how in the
planning, project development and construction of turnkey indus-
trial plants. Linde plants are used in a wide variety of fields: in the
petrochemical and chemical industries, in refineries and fertiliser
plants, to recover air gases, to produce hydrogen and synthesis
gases, to treat natural gas and in the pharmaceutical industry.

January to December

in € million 2010 2009 Change
Share

Closing price € 84.16 34.9%
Year high € 87.95 31.1%
Year low 3 49.66 54.5%
Market capitalisation (at year-end closing price) 14,215 36.0%
Adjusted earnings per share1 € 4.58 50.4%
Earnings per share - undiluted € 3.51 69.2%
Number of shares outstanding (in 000s) 168,907 0.8%
Sales 11,211 14.8 %
Operating profit2 2,385 22.6%
Operating margin 21.3% +140bp3
EBIT before amortisation of fair value adjustments 1,460 32.4%
Earnings after taxes on income 653 62.9 %
Number of employees 47,731 1.5%
Gases Division

Sales 8,932 14.5%
Operating profit 2,378 16.3%
Operating margin 26.6% +40bp3
Engineering Division

Sales 2,311 6.5 %
Operating profit 210 29.0%
Operating margin 9.1% +190bp3

1 Adjusted for the effects of the purchase price allocation.
2 EBITDA including share of income from associates and joint ventures.
3 Basis points.
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Our company values

Our vision

We will be the leading global
gases and engineering company,
admired for our people, who
provide innovative solutions
that make a difference to the
world.

Front cover fold-out:
(3: The Linde World/Customer segmentation, C4: Corporate profile /Linde financial highlights



Continuously improving.

The world needs answers. The way we live and
work is constantly changing. Global issues such

as climate change, rising energy needs and demo-
graphic shifts call for solutions. And international
companies can help. Which is why our 2010 Annual
asks how an innovative technology player such
as Linde can help master the challenges facing
society today and generate sustainable value as a
company. And although the answers are as diverse
and varied as the people we interviewed, they

all have one thing in common - they inspire us all
to improve continuously.
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our very best?”

Interview: “Our customers must be able to rely on us.”
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Competent and committed.

Spotlight.
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“What makes a product
valuable?”
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Interview: “Much more than just molecules.”
Trust inspired by quality.
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4. Corporate Responsibility

“Can a global corporation
be a good neighbour?”

Interview: “Linde’s commitment to education
really sets an example.”

Interview: “We give disadvantaged children
a chance.”

Contributing to local communities.

Spotlight.

5. Corporate Performance

“Can you plan success?”

Interview with Professor Dr Wolfgang Reitzle:

“We will make Linde an excellent company.”
Interview with Dr Aldo Belloni:

“There is always room for improvement.”
Interview with J. Kent Masters:

“Leading company - admired above all for our
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“We are creating headspace for further growth.”
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L Commercial hub within aflourishing nation -
Kolkata (India).



"What inspires us to
give our very best?”

For some, it is the challenge of a major
international project. For others, the
knowledge that they can make a differ-
ence. The important thing is that everyone
pulls together to build a successful future.
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“Our customers must
be able to rely on us.”

Moloy Banerjee, responsible for Linde’s gases business in India,
and Andrew Mole, project manager at Linde Engineering, explain
how major international projects depend on tightly coordinated,
Group-wide collaboration across national borders.

Linde is currently constructing India’s largest air separation unit
(ASU) in Jamshedpur, for a long-term gas supply contract with Tata
Steel. Clearly a challenging project, so what are the key success fac-
tors? And, in concrete terms, how are you tackling this project?

% Banerjee: We - and in this case that means our colleagues here
in India, colleagues from the Gases and Engineering divisions in Ger-
many and our customer at Tata - first asked ourselves: “What is the
most reliable and cost-effective way for us to supply the necessary
gases to the Tata steelworks?” Finally, we decided on an end-to-
end concept where we acquired Tata’s existing plants and are add-
ing more capacity to these facilities. This integration of existing assets
with a new plant allowed us to unlock significant value which was
vital to our winning this contract.

% Mole: Even during that initial phase, our engineers were already
on hand to support the project leads, Moloy Banerjee and Joe Dunn.
Given the size of this project, we needed to be sure that we got every
single step right - from the initial clarification of Tata’s requirements
to selecting the technology, through costing, scheduling and coordi-
nation. Tata is an important and long-standing customer and must be
able to rely on us. It's our job to make sure they can. =

L Linde at work - constructing India’s largest
air separation plant in Jamshedpur.







08 Linde Annual 2010 1. Employees

L Andrew Mole, project manager at Linde
Engineering, coordinates collaboration
between engineering experts and gases
specialists.




Mr Mole, you are coordinating collaboration between engineering
and gases experts. Were there any specific factors you had to con-
sider with this ASU project in Jamshedpur?

5 Mole: Well, one key aspect was that we needed to collaborate very
closely with BOC India’s Project Engineering Division to maximise the
local content of the project, resulting in approximately 50 percent of
the contract value being local.

And does that agreement make life more difficult?

5 Mole: No, quite the opposite actually. No-one is better placed to
understand our customer’s requirements than our colleagues on the
ground in India, and some of the components for this project would, in
any case, be far too large to transport. A real challenge, though, was
aligning our Group-wide standards for large air separation units, as
defined in the LINEX™ concept (see glossary), with Tata’s individual
requirements - especially within a tight bidding period. It's rather like
a relay race - you have to move quickly but still hand over the baton
without dropping it.

How does collaboration within and across Group divisions work in
practice? For instance between engineering experts in Germany and
India?

% Mole: The collaboration has run very smoothly - and continues
to do so. One factor, of course, is that Linde and BOC India - a Linde
Group company - have a shared past in plant engineering. We have
worked in partnership to engineer and build 14 other plants prior to
this current project, and that experience is helping us now in Jam-
shedpur. Here, more than ever, itis crucial to ensure a highly detailed
and tightly coordinated planning process, as well as seamless know-
how transfer.

And how do you achieve that?

% Mole: By keeping the communication channels wide open. Even
before the project officially started, we met many times in Munich to
prevent any gaps in scope and to avoid overlapping tasks. | had also
visited our Indian office three times, while Indian engineers have
been making regular trips to Schalchen in Germany as well as to
our Chinese subsidiary in Dalian to coordinate and exchange tech-
nology with Linde colleagues there. To go back to our relay meta-
phor, these well organised processes, built on a foundation of mutual
trust, have ensured a smooth handover of the baton at the end of
every lap. =

L> The new air separation plant - a refer=
ence project for the whole South-East
Asia region.
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L> Teamwork at its best - Linde site staff
in Jamshedpur.




Mr Banerjee, BOC India has maintained a close business relation-
ship with Tata for many years now. Has this proved helpful in gain-
ing the Jamshedpur contract?

% Banerjee: Yes, definitely. The business links between BOC India and
Tata Steel go back almost 50 years. Then at the start of the eighties,
BOC delivered two air separation units for captive operation by Tata.
More recently in 1997, BOC India secured the country’s first long-term
gas supply contract with Tata and constructed its own ASU to supply
the Tata steelworks in Jamshedpur. So we thought we might be in with
a good chance when Tata called for tenders in 2007 to expand its gas
supplies at the same site. And, as it turns out, our end-to-end offer-
ing did indeed clinch the deal in our favour further strengthening our
relations with Tata.

What significance does this Indian project hold for Linde?

% Banerjee: The ASU in Jamshedpur is not only a reference project for
India but for the whole South-East Asia region. It gives us the oppor-
tunity to prove how well our teams in Germany and Asia can collab-
orate and break out the tasks involved in such a project. It also dem-
onstrates that standardising certain processes and components, even
for major plants, can yield significant cost and time advantages to the
benefit of our customers.

a
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“I can really make a
difference.”

As part of the Corporate Strategy function, Sapna Sood is involved
in implementing Linde’s holistic efficiency programme. Here she
reveals what she really appreciates about Linde’s corporate cul-
ture.

In a global group such as Linde, international careers are no rarity.
It is fair to say, though, that not everyone is quite as well travelled
as you ...

5 Well, yes, you have a point. My role at Linde has already spanned
four continents, with stints in Australia, the US and Singapore and
now my current position in Germany.

And how did you arrive at such a varied path?

& The main thing was that the company always offered me opportu-
nities in addition to my reqular day job, which allowed me to develop
myself further. After my engineering studies, | joined BOC, now part
of The Linde Group, in Australia and was immediately part of a grad-
uate programme that focused on talent development. Later on, |
gained a lot from our Global Leadership Development Circle (GLDC) -
a programme aimed at up-and-coming senior managers.

What did that offer you?
& The GLDC was both challenging and inspiring. We had to put our
skills to the test by working on a real business issue and presenting
the results to the Executive Board. That was certainly demanding,
particularly as the assignments were usually drawn from outside our
own areas of expertise. For the GLDC, Linde collaborated with Oxford
University through a residential programme. This included some
unusual and interesting sessions on strategy, finance and leadership.
We were able to take our lead from Leonardo da Vinci for creativity
and innovation, for example. =
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THE LINDE GROUP

How many colleagues took part in the programme?

5 At that point there were around forty of us, drawn from all over the
Linde world. Being part of this international group was a great expe-
rience for me. | also found it a real privilege that all the Executive
Board members gave us so much of their time - the channels of com-
munication were really open.

What motivates you to perform at your best?

5 First of all, I have to say that | find the world of gases simply fasci-
nating. The sheer variety of possible applications gives you an insight
into such a wide range of markets, industries, processes and prod-
uct portfolios. | am also motivated by the culture of dynamic perfor-
mance and achievement - coupled with fair acknowledgement - that
I've experienced at Linde. No matter where | have worked for the
company or in what capacity, | have always been aware that | can
really make a difference. | can contribute to the never-ending quest
for even better processes and solutions.

L The international flair so characteristic
of Linde’s corporate culture.
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Competent and committed.

Skilled and motivated employees are crucial to the success of any company.
Linde offers its people challenging roles in an international environment,
complemented by carefully crafted programmes for personal and professional
development. These are tailored to each individual’s skills and potential, as well
as their specific position in the company, enabling each and every employee to
make an active contribution to the success of the company as a whole.

4

L Detailed consultation on site - key success factor for any major project.

The proof is in the projects

A dynamic combination of professional exper-
tise, practical experience, intercultural in-
sights, and collaboration and leadership skills
is essential to the success of any project. And
nowhere is this more evident than in design-
ing and engineering large-scale industrial
plants.

This not only entails developing the right
technologies to meet customer-specific re-
quirements and ensuring materials, compo-
nents and units are procured on schedule.
Equally important is the need to carefully
coordinate numerous partners and vendors,
manage the logistics chain and plan personnel
resources right through to going on stream.
This requires close and seamless collaboration
between all the teams involved - across both
organisational and national borders.

Linde is currently engaged in two ambi-
tious projects that are excellent examples of
how such challenges can be mastered. These
involve constructing a major air separation unit
in Jamshedpur, India (see interview, page 06)
and completing the world’s largest air separa-
tion complex (Pearl GTL) in Qatar, engineered
by Linde on behalf of Shell GTL Ltd. The eight



plants in this complex will commence oper-
ations during 2011, with a total output of
860,000 cubic metres of oxygen per hour. The
oxygen is required to turn natural gas to liquid
fuel (gas-to-liquids, GTL; see glossary).

An international path

As commercial manager for Linde, Ralf Forster
is supervising the Pearl GTL project on the
ground in Qatar. His role not only involves
managing finances with the building contrac-
tor, but also overseeing the work scheduled
at this huge site in Ras Laffan Industrial City.
No small task, since in addition to around 190
Linde employees from a whole range of dif-
ferent countries, it means coordinating up to
4,000 workers, engineers and other special-
ists at any one time. “This is about mastering a
real challenge and making an important con-
tribution to our company,” says Forster.

Close communication with the relevant de-
partments at Linde’s engineering headquarters
in Germany is an important part of Forster’s
job. “Regular discussions and close collabora-
tion are essential to the smooth execution of
the project.” However, Forster prefers to be in
the thick of things: “When you watch an air
separation unit come together, reinforcing our
reputation as a reliable partner once again,
you can’t help but feel proud.”

After 21 years at Linde, international as-
signments are nothing new for Forster. In the
late nineties, he supervised a project in South
Africa before moving on to Abu Dhabi for the
assembly of an ethylene plant. His next over-
seas role was unusual in many ways - over-
seeing construction of Europe’s largest natu-
ral gas liquefaction plant on Melkaya Island,
off Hammerfest on the northern coast of Nor-
way. Here, too, Forster dealt with the contrac-
tual details, organising the deployment of up
to 3,500 specialist staff and assembly fitters,
accommodation included. At peak times, this
included 210 Linde employees and around 100
experts from contracting company Statoil.

“For me, the interesting thing in Hammerfest
was having to adapt to the different customs
and habits of up to 64 nationalities,” Forster
recalls. “But that is actually what | enjoy most -
working with colleagues from opposite ends
of the globe.” Since Forster took up his role
in Qatar, Claudia Gebert has been represent-
ing the company on the Hammerfest project -
and the two remain in close contact to share
their experiences.

Y (top) The world’s largest air separation complex in Qatar - engineered by Linde.

L (bottom) Ralf Forster supervising construction of Europe’s largest natural gas liquefaction plantin
Hammerfest (northern Norway).
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Know-how transfer in tandem

For a technology player like Linde, it is impor-
tant to ensure that the knowledge gained by
employees over the years is anchored within
the company. To capture this brainpower,
Linde’s Engineering Division has developed
a know-how transfer and knowledge build-
ing system over the last two decades. It cen-
tres on a tandem concept in which one expe-
rienced and one younger employee team up
together to look after a specialist area. That
way, long-standing employees pass on their
comprehensive knowledge in the course of
their daily work, allowing their successors to
quickly take on more responsibilities.

Not only do these expert pairs pool their
knowledge and experience, they reqularly
participate in expert conferences. This keeps
Linde at the cutting edge of science and tech-
nology in all its fields of activity.

Continuous qualification
process - CQP

To ensure the ongoing development of its
people in Germany, Linde’s Gases Division
has introduced a structured, continuous quali-
fication process (CQP) across all its functions
within the division. The programme runs over
several years and is divided into five different
phases. It starts by communicating the over-
arching strategic aims and describing the var-
ious fields of activity. In the next step, par-
ticipants receive targeted training courses
to acquire the knowledge and skills required
for their roles. The annual employee review
ensures continuity in applying what has been
learnt and helps identify areas offering scope
for adjustment or improvement. Employees
who successfully complete the programme
receive a certificate confirming that they are
fit for their job.

The CQP programme offers many advan-
tages both to individual employees and to
the company as a whole. Standardised job

Y Hardwiring knowledge and experience into the company by transferring know-how.

Promoting leadership
skills

Linde holds the Global Leader-
ship Development Circle (GLDC)
once 3 year, in collaboration
with the University of Oxford.
The programme runs over a
few months and includes three
teaching modules, each lasting
several days and focusing
on corporate strategy, finance
and business, and leadership
methods. During the intervening
weeks, the participants work
on concrete assignments drawn
from ongoing company opera-
tions. These are accomplished
alongside their usual roles
(see interview on page 12).
The Global Talent Circle (GTC)
is aimed at the company’s young
high-achievers. Here, too, the
curriculum is built around
strategic thinking, financial
management, business acumen
and leadership skills.



5 Success through teamwork - employees chat at
the Jundiai cylinder plant in Sao Paulo (Brazil).

descriptions help to harmonise business pro-
cesses, which in turn simplifies the integration
of Linde Group members. Employees also ben-
efit from the objective and transparent eval-
uation of their individual performance. Plus
the certificates substantiate individual quali-
fications - both internally and in dealing with
customers. Finally, the programme opens up
further development opportunities within the
company for particularly talented staff.

Linde University - coaching
tomorrow’s leaders

Under the umbrella of Linde University, the
Group has established an international train-
ing and talent management framework for
leadership skills. Linde currently offers three
Group-wide programmes aimed at different
management levels: the Global Leadership
Programme (senior executives), the Global
Leadership Development Circle (middle man-
agement), and a Talent Circle at global and
regional level (future leaders). Each of these
offer a mixed curriculum of classroom-based
and virtual, interactive learning programmes
and projects.

Here Linde partners with leading business
schools around the world and actively involves
senior management to create learning experi-
ences of lasting practical value.

The hallmark of all Linde University pro-
grammes is their international and interdis-
ciplinary slant. This attracts participants from
different areas throughout the company, cre-
ating an ideal informal networking platform
across The Linde Group.

Driving innovation

Since 2006, Linde has been fostering the pioneering spirit and
creative talent of its employees with its Patent & Innovation
Awards. Each year, these are presented for the best new devel-
opments in three categories: “technological innovations”, “com-
mercial innovations” and “business innovations”. In 2010, nine
outstanding patents were rewarded under this scheme. The Linde
Innovators Club now numbers over 100 members.

To protect its innovations, Linde filed 232 new patent appli-
cations last year across the Group. This brings the number

of patents protecting Linde technologies up to 2,788 in total.
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Spotlight.

Customers the world over rely on Linde’s expertise.

Linde Engineering projects by region. New orders 2008-2010 worth

EUR 10m or more.

Strong sense of commitment to Linde.

Average number of years that Linde Group
employees stay with the company compared
with national/regional averages.

Source: Linde AG, 2010. Other Sources: Eurostat;
BLS, News Release, “Employer Tenure in 2010”.

worldwide
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ASIA: Benxi (CHN) - Changwu (CHN) - Chah Pan (CHN) - Ningdong (CHN) - Erdos Yankuang (CHN) -
Laiwu (CHN) - Wujing (CHN) - Nanjing (CHN) - Taiyuan (CHN) - Jimunai (CHN) - Urumgi (CHN) - Zhang
Jia Gang (CHN) - Jamshedpur (IND) - Taloja (IND) - Orissa (IND) - Rourkela (IND) - Mumbai (IND) -
Barauni (IND) - Hospet (IND) - Duburi (IND) - Dahej (IND) - Hwasung (KOR) - Ulsan (KOR) - Pasir
Gudang (MYS) - Kaohsiung (TWN) - Taichung (TWN) - Temirtau (KAZ)

WEST EUROPE: Leuna (DEU) - Ninchritz (DEU) - Duisburg (DEU) - Schwedt (DEU) - Bernburg (DEU) -
Motherwell (GBR) - Scunthorpe (GBR) - Milazzo (ITA) - Piombino (ITA) - Hammerfest (NOR) - Sines (PRT) -
Sagunto (ESP) - Cartagena (ESP) - Nynashamn (SWE) - Basel (CHE)

AFRICA: Reghaia (DZA) - Sukhna (EGY) - Helwan (EGY) - Suez (EGY) - Pretoria (ZAF) - Secunda (ZAF) -
Sasolburg (ZAF)

AMERICAS: McMurray (CAN) - Poza Rica (MEX) - Mount Vernon (USA) - Houston (USA) - Deer Park (USA) -
Garden Creek (USA) - Tulsa (USA) - Resende (BRA) - Puerto La Cruz (VEN) - El Tablazo (VEN)

EAST EUROPE: Kazincbarcika (HUN) - Galati (ROU) - Constanta (ROU) - Moscow (RUS) - Vorsino (RUS) -
Novy Urengoy (RUS) - Novokuibychevsk (RUS) - Tobolsk (RUS) - Yekaterinburg (RUS)

OCEANIA: Gladstone (AUS) - Dandenong (AUS) - Karratha (AUS)

Source: Linde AG, 2010.

Cultural differences.
Results of an international study on
employee engagement drivers.
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100 indicates factors of average importance. el

Source: Mercer Study “Engaging employees to drive global business success”, 2007.



L South American growth markets -
Quito (Ecuador).
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“What makes a
product valuable?”

It has to be high quality, reliable and safe
to use. But that’s only part of the story.
A truly outstanding product goes further,
promising a customer relationship based
on trust.
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“Linde is a partner, not just
a supplier.”

Dr Francisco Lépez is head of the Clinica Pichincha in Quito, Ecuador,
and along-standing Linde customer. Here he discusses his expecta-
tions of a medical gases provider.

Dr Lopez, your hospital relies on Linde’s products and services for its
medical gas supplies. What do you expect of your suppliers?

5 We doctors must be certain that the medical gases we use to treat
our patients are of the highest quality and purity. When it comes to
people’s lives, we cannot compromise or settle for second best. And
that applies equally to the technical equipment we use to supply
gases to our patients.

So it’s a question of trust?

5 Yes, absolutely. And that trust takes years to develop. | have been
working together with Linde - or AGA, which joined The Linde Group
some time ago - for 25 years now. And in that time, | have only ever
had positive experiences. Linde gives us both safety and reliability. —

.
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And does the same go for consulting and services?
& Now, that is another important point. In emergencies, there cannot
be any delays, shortfalls or other mishaps - we need skilled experts
on hand immediately. That is the only way we can give our patients
the best possible care.

And I am pleased to say, this works extremely well with Linde. We
see Linde as a partner, not just a supplier.

What sets this partnership apart?

5 We have contacts at Linde who are available straight away when
we need them and are able to give advice that helps us and our
patients. They put themselves in our shoes, take responsibility and
place safety above all else.

Sounds like a partnership with a future ...?
L Yes, we have every intention of continuing this successful collabo-
ration. Indeed, a short time ago, we set up a new operating theatre in
our hospital. Linde provided us with state-of-the-art application tech-
nologies to supply the medical gases and is also looking after main-
tenance. We are very happy with the service from Linde.

Pressao
200 bar
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L (right) Gases are indispensable in a wide
range of automotive production processes,
such as in innovative welding techniques.
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“Much more than just
molecules.”

As Head of Global Process Industries, Volker Hackh drives the com-
pany’s research and development activities worldwide. Here he
describes how the company goes about identifying and develop-
ing new market opportunities.

Mr Hackh, how do you turn elements of the atmosphere such as
oxygen, nitrogen or hydrogen into marketable products?

5 That all depends on what use you put these gases to. We are not
just marketing molecules here. We analyse the processes involved
in manufacturing and treating a wide range of materials, from steel,
glass and aluminium right through to foodstuffs or oil in refineries.
And then we develop gas-enabled applications that enable our cus-
tomers to increase process efficiency, product quality and overall
profitability. With each new application scenario, we open up new
market opportunities. It's not about ploughing money into new tech-
nologies - it’s all about brainpower.

How do you ensure that your ideas really target future trends?

& We focus on the global megatrends relevant to our company. In
other words, mainly energy, the environment and healthcare. Beyond
that, we also keep an eye on current developments in the food and
beverages industry, for instance. Here, consumers are increasingly
leaning towards convenience products that can be quickly and easily

prepared. —>
/}. X
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5 Linde runs its own research and devel-
opment centres in the world’s dynamic
regions, such as here in China.

|
HEEEn Ll "i|
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How does focusing your R&D activities benefit your customers?
5 It allows us to zone right in on our customers” individual needs and
develop solutions that directly answer those challenges. Close collabo-
ration is essential here - with our Gases Division colleagues in the vari-
ous regions, but also with our engineering experts and especially with
our customers themselves.

Can you give us a better idea of what this collaboration entails?
L Let's say we recommend that a steel company implements our
REBOX® technology together with an ECOVAR® system (see glos-
sary). Our engineers would then work with that customer to develop
the right application technology. This detailed know-how transfer is
crucial because we are diving deep into the customer’s processes
with that technology. So it is also a question of trust. =
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And how do you cultivate that trust?

% Through the quality of our work, which adds real value to our cus-
tomers. They stand to gain, for instance, when we alert them to future
market trends and recommend new technologies and processes.

Suchas ...?

5 Well, take hot-forming, currently growing in popularity in the auto-
motive industry. Applying heat allows a bodywork component to be
easily shaped and results in greater ductility. The B-pillar of a car, for
instance, needs to have different properties in different places. It must
be able to absorb deformation energy at one point while remaining
particularly rigid at another. That is now accomplished directly in
the moulding press through different annealing states and material
bonds.

Where do the gases come in?

% The gases are required for heating. The component must be heated
to different extents depending on the intended properties. We train
the flame directly on specific areas of the component and heat each
of them to the required temperature.

What are the hottest new trends in application technology at the
moment?
= % New, highly efficient materials are gaining in importance. For
- instance, we are currently working on a particularly thin and cost-
effective glass for solar panels. Meanwhile, in another project, we
have developed a method that makes the surface of steel more
porous, thus enlarging it.

What are the advantages of that?

& The larger surface area can conduct heat better, for example. And
this particular surface treatment method could open up new applica-
tion areas in medicine, too, which our healthcare colleagues are now
investigating.

So application technology provides momentum for the Group as a
whole?

5 Yes, that is how we see our role. Maintaining our innovative lead is
essential to keep us ahead of the competition. So we will continue to
capitalise on our application technology know-how, increasingly also
in the emerging Asian markets.

S
e enabl
-

of solar modules.
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Trust inspired by quality.

At Linde, quality, safety and reliability are the defining criteria for all our
products, technologies and services. They lay the foundation for the relation-
ships of trust that we build with our customers - and are thus key success
factors across all lines of business.

Extensive gas portfolio
for hospitals

Nowhere is meeting these criteria more vital
than in the medical gases business. Medi-
cal gases play a major role in diagnosing and
treating many illnesses. Every day, they prove
invaluable across a wide range of treatments
and therapies extending from surgery through
emergency services to intensive care. All these
applications call for consistently high qual-
ity standards - and not just in relation to the
purity of the actual gases. All links in the gas,
technical equipment and services chain must
dovetail seamlessly to ensure the best possi-
ble support for doctors and medical staff.

One of the tools offered by Linde to meet
these challenging requirements is its QI Medi-
cal Gas Services (Ql stands for “quality improve-
ment”). Tailored to the needs of hospitals, this
offering spans the entire medical gas supply
system. Practical services range from planning
gas delivery concepts through ensuring emer-
gency supplies to managing maintenance and
repairs. Ongoing monitoring and staff training
are also available.

Testing times for medical gases

The quality benchmarks for medical gases
are constantly on the rise. In many coun-
tries, these products are subject to the same
stringent regulations as other pharmaceuti-
cals. The Brazilian health authority, ANVISA,
issued an ordinance to this effect in 2009, for
instance.

Linde is now in the process of aligning its
systems and filling stations with the new reg-
ulations in this region. Scheduled for comple-
tion by the end of 2011, these measures entail
investments of EUR 6 m. From 2015 onwards,
the new regulations stipulate that only com-
panies whose facilities are certified to the
new standards will receive permission to sup-
ply medical gases in Brazil.

REMEO® goes from strength
to strength

Linde further expanded its REMEO® care con-
cept in Columbia during the reporting year,
opening a second facility for long-term ven-
tilated patients. The REMEO® centres unite
peace of mind on the medical front with
greater comfort for the patient. They shorten
the time spent in hospital intensive care units
and offer professional treatment in surround-
ings more similar to home.

The plan is to gradually export this success-
ful model to other South American countries.

L A must for any hospital - medical gases and the
right technical equipment.



To accelerate set-up and expansion of the
necessary infrastructure and ensure service
excellence in the centres, Linde held inten-
sive training for staff from the entire South
America region in Bogota (Columbia) last fis-
cal year.

R&D: Spotlight on megatrends

In the industrial gases segment, Linde focuses
on continuous improvement of existing appli-
cation technologies on the one hand, and
new application opportunities on the other.
The company’s research and development
activities revolve around six key megatrends:
reduced environmental impact, industrial pro-
cess efficiency, clean energy, healthy eating
and convenience food, geographic and demo-
graphic shifts, and performance materials.
Against this backdrop, Linde has reviewed
all ongoing projects in the liquid and cylinder
gases segment and reshuffled its R& D port-
folio accordingly. The company’s top priorities
remain added value for customers, greater
cost efficiencies and a consolidated position
as preferred partner in emerging economies.

Welding process enhancements

In metal fabrication, Linde’s current activi-
ties include driving further improvements to
welding processes. Teaming up with other
respected industrial enterprises and research
institutes, the company is participating in the
British R& D project MALCO (Creating Oppor-
tunities for the Manufacture of Lightweight
Components), set to run over several years.
This project aims to reduce strains and pre-
vent distortion when welding metal compo-
nents for lightweight designs.

As part of their research efforts, the devel-
opment partners tested a new welding pro-
cess during the last year and brought it to
industrial-scale maturity. The pioneering sys-
tem for welding thin sheets harnesses car-
bon dioxide (CO5) cooling technology from
Linde to solve the problem of materials warp-
ing due to heat. This is an important success
factor in the automotive industry, for instance,
since using lighter materials reduces vehicle
weight and thus contributes to lowering fuel
consumption and emissions.

Flame straightening is another method of
correcting welding-induced distortions in thin
steel. Linde has accumulated in-depth exper-
tise in this area and actively transfers this
bundled know-how within company walls
and beyond to the benefit of customers. The
company has expanded the welding courses
on offer at its Applications Technology Cen-

L Linde continues to optimise welding processes with innovative gas applications.

tre in Hamburg and now delivers starter and
advanced courses in flame straightening, cer-
tified by the German Welding Society (DVS).

Energy-efficient production
with REBOX®

Industrial gases play a major role not only in
treating but also in manufacturing steel, signif-
icantly influencing the quality, costs and envi-
ronmental impact of production processes.

Linde’s REBOX® oxyfuel system (see glos-
sary) is a particularly effective way of maximis-
ing process efficiencies. It uses oxygen instead
of air to combust fuel in industrial heating fur-
naces. This raises the combustion efficiency
and distributes the heat more evenly. With
this technology, steel manufacturers can sig-
nificantly cut energy costs and reduce their
(0, emissions by 25 to 50 percent.

This innovative solution again scored
numerous successes over the past year.

Linde was contracted by Swedish steel
manufacturer SSAB to deliver a large-scale
REBOX® oxyfuel installation for its steel mill
in Borlange, Sweden. In combination with a
smaller system installed at the same facility
in 2009, this will represent the world’s larg-
est oxyfuel combustion system in any reheat-
ing furnace.

At the end of 2010, Linde also signed an
agreement with Taiyuan Iron & Steel (TISCO),
China, to supply oxygen for future REBOX®
applications.

31
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L On the trail of the Big Bang - liquid helium cools the magnets which keep protons on course at the European
Organisation for Nuclear Research (CERN) near Geneva (Switzerland).

Enduring customer relationships

As a reliable supplier and an innovator in
developing and advancing processes and
methods, Linde builds lasting customer rela-
tionships that strengthen over decades.

A case in point is ThyssenKrupp. Since
1951, Linde has constructed a total of ten air
separation units for the steel manufacturer
at its Duisburg (Germany) location, and con-
struction of the eleventh is already underway.
This facility is set to go on stream in the third
quarter of 2013, at a capacity of up to 1,500
tonnes of oxygen per day. Linde has been
responsible for the complete air gas supply at
the Duisburg steelworks since 1998. Thyssen-
Krupp produces almost 15 million tonnes of
crude steel there annually, primarily manu-
facturing high-grade products from quality
flat steel for customers in various industries,
automotive included.

Another long-standing relationship and
commitment to the area exists in Scunthorpe,

UK, where BOC built the first air separation
unit more than 50 years ago. Linde’s latest
project at the UK’s largest steel processing
centre was a large new air separation facil-
ity for Tata with a capacity of 1,600 tonnes
of oxygen per day, which opened for opera-
tions in autumn 2010. As part of a compre-
hensive modernisation programme, Linde will
also be revamping an older existing facility at
the same site.

In the food and beverages sector, too,
Linde is committed to maintaining close and
lasting customer relationships. This extends
far beyond the reliable supply of gases such
as carbon dioxide to include value-added
advice and support in areas such as environ-
mental protection, quality assurance, innova-
tion and employee training.

Linde’s collaboration with world-leading
beverage companies also includes water sup-
ply and treatment plus plant safety at the bot-
tling facilities, for instance. Linde also works
with these customers to define concrete

environmental targets aimed, for example, at
energy and water conservation.

Ready for rise in demand for
helium

This noble gas is rare and demand is growing,
which means measures must now be put in
place to secure future supplies. Linde is step-
ping up to the helium challenge by expanding
its sourcing pool.

In May 2010, Linde signed a long-term
gas purchase agreement with the owners
of the new Helium 2 plant in Qatar. This will
become effective when production begins
there in 2013. In conjunction with the existing
Helium 1 plant, this latest facility will make
Qatar - a kingdom rich in natural gas - the
world’s leading helium producer. Linde will
purchase around 30 percent of the country’s
total helium output, thus securing future sup-
plies for Linde customers around the globe.
The Qatar Helium 2 plant will be the largest
of its kind worldwide. The natural gas from
which the helium is obtained comes from a
reserve estimated at 25 trillion cubic metres,
making it the biggest gas field in the world
at present.

In addition to these sources in Qatar, Linde
ensures a steady supply of helium through
the Helison joint venture in Algeria, produc-
tion facilities in the US and, since March 2010,
a new plant in Darwin, Australia. This facility
can generate around 4.3 million cubic metres
of the gas per year, supplying demand in Aus-
tralia and New Zealand. Linde also intends to
export helium from Darwin to several Asian
markets.

Thanks to its unique properties, including
a boiling point below -268°C, helium is used
in large quantities in medical technology - for
instance as a cooling agent in magnetic reso-
nance imaging (MRI, see glossary) - as well as
for lasers and fibre optic cables, in the semi-
conductor and photovoltaic industries and as a
lifting agent for airships and balloons.



Safety first

Linde’s commitment to its customers does
not stop with the secure supply of indus-
trial gases. Just as important for Linde is the
knowledge that these gases are being deliv-
ered and used according to the strictest safety
standards. This applies to all its products, pro-
cesses and plants both within and beyond the
company.

To ensure the highest possible standards
in this area, Linde reassessed its SHEQ (Safety,
Health, Environment, Quality) Group strategy
at the start of 2010, setting itself even more
ambitious targets.

The company has defined clear targets for
plant quality, classification of hazards, licens-
ing and audits, lines of responsibility and
qualifications. These also take account of local
dynamics and legislation. Risks to employees,
local residents and neighbouring companies
arising from the operation of Linde’s produc-
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tion facilities are systematically identified and
assessed under the Group-wide Major Hazards
Review Programme (MHRP).

At regional level, Linde has implemented
further Major Accident Prevention Policies
(MAPP) across its global gases business to
reduce the likelihood of work-related inci-
dents.

In plant planning and engineering, HSE
(Health, Safety, Environment) metrics are
an integral part of the specifications. Design
reviews play an important role here, with
interdisciplinary teams checking that all HSE
criteria are met during each individual phase
of a plant construction project. Linde also
involves its suppliers in these inspections.

|

:

L Safety starts with the right equipment - Linde employee Sunil Virma at a construction site in Jamshedpur

(India).

5 Refuelling a nitrogen tanker - the right way.

Linde Group Safety
Award

Each year, Linde encourages
best practices in occupational
safety with the Linde Group
Safety Award. This award

is presented on the basis of
working hours minus lost time
injury (LTI) figures reported
by the individual Linde sites
and companies. There are
three separate awards - the
Site Safety Award, the Com-
pany Safety Award and the
Improvement Award for the
site or company that made
the biggest strides in reducing
LTI rates.
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LIPROTECT®:
handling gases properly

Linde offers an end-to-end safety concept for
gas systems operators under the brand name
LIPROTECT®. The programme includes training
sessions targeted at both technical staff and
managers but tailored to the requirements of
individual operations. It also comprises a com-
prehensive portfolio of services related to gas
supply, extending from risk analysis through
status checks and conformity audits to main-
tenance. The offering is rounded off by safety
accessories such as protective clothing, masks
and goggles, including safety gloves for han-
dling cryogenic liquid gases.

Since September 2010, Linde has provided
regular training in handling acetylene safely
and effectively. Held at the company’s gases
centre in Unterschleissheim, near Munich, the
sessions equip participants with all the basics
needed to operate an acetylene plant safely
and reliably. Participation in this safety pro-
gramme also serves as a building block for
certification and audits.

Forging ahead in the US

Linde’s commitment to safety in the US in-
cludes sponsoring a safety day for handling
industrial gases on the campus of Pennsyl-
vania State University in DuBois, Pennsylva-
nia. The latest event for customers, fire offi-
cers and the emergency services took place
in July 2010. Safe handling of cryogenic and
compressed gases was the focus here.

Linde is also a member and supporter of
the American Chemistry Council’s Responsibil-
ity Care Initiative and has already won numer-
ous safety awards.

Spotlight.

Brand image and customer relations are key.
Linde study reveals factors that influence the decision-making process among
gases customers.

Source: Linde AG.



Clean combustion with oxygen.
Reducing fuel consumption and CO, emissions with
oxyfuel combustion.

In reheating of semi-finished steel for rol-
ling or forging, a full oxyfuel installation
delivers energy efficiency of 80 percent,
compared with 40-60 percent with an
air/fuel system. This is partly due to the
elimination of nitrogen (N,) ballast. This
translates into potential fuel savings of
between 25 and 50 percent.

Source: Linde AG, 2010.

Safety first - at all times and places.

Number of workplace accidents per million hours worked (Lost Time Injury Rate - LTIR)

by employees of The Linde Group.

i~

-25%
-50%

Oxygen

Combustion with oxygen
(oxyfuel)

Air

Conventional combustion
with air

2006 2007

Source: Linde AG, 2010.
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The global population is expanding and
energy requirements are on the rise.

Eco-friendly technologies are essential
to successfully combat climate change.
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,"Opportunities are ours
for the taking.”

Dr Andreas Opfermann, Head of Clean Energy & Innovation Man-
agement, on Linde’s strong footing in the fast-growing energy
market.

Dr Opfermann, energy is now seen as a global megatrend with huge

market potential. What opportunities does this open up for Linde?

And what challenges need to be tackled?
&° b Energy is undoubtedly a growth market. Experts anticipate that
global energy consumption will increase by 30 to 40 percent over the
next 20 years. So we have to find reliable ways to meet this demand,
while keeping costs competitive and protecting the environment as
far as we can. Successfully combating climate change calls for a sig-
nificant reduction in CO, emissions, for a start.

How can Linde contribute to this?
5 We have a wide-ranging technology portfolio aimed at reducing
the current environmental impact of fossil fuels and reducing CO,
emissions. We are also driving development of alternative fuels and
renewable energy sources. In all these areas, we are able to draw
on over 100 years of experience in optimising thermodynamic pro-
cesses. This know-how is a key success factor in developing many of
the emerging technologies. -
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Could you give us a few examples of this technical expertise? = =)
% Our carbon capture, storage and recycling methods are a case in =

point, as are our processes for enhanced recovery of crude oil and nat-
ural gas. We also offer technologies for natural gas liquefaction plants .
of all sizes. And not forgetting, of course, our pioneering work with -
hydrogen. We not only use this to desulphurise petrol and diesel but

are increasingly tapping its greater potential as a clean energy carrier,

for instance as fuel for zero-emission vehicles.

So this technology portfolio gives Linde a competitive advantage? : -
5 This depth and breadth of our portfolio, extending throughout the y
entire value chain, is something none of our competitors can match.
In all the areas | mentioned above, we not only develop the enabling
processes and technologies but also implement them. So we both
engineer and operate production facilities.

[

. M
LT

And now you want to play even more effectively to your strengths?
5 Exactly, which is why we have established the Clean Energy Group

at Linde. This acts as a cross-disciplinary platform, bundling and e 2 =
advancing our expertise in energy and sustainability. It provides cus- :%- E — 1
tomers with a one-stop-shop for the combined strengths of our Engi- :;i -L-:-
neering and Gases Divisions in the clean energy growth market. And 2
with that kind of muscle, opportunities in this fast-growing market £

are ours for the taking!
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"The hydrogen in Spartan-
burg is truly green.”

Dave Read, one of Linde’s Business Development Managers for
Alternative Fuels, discusses the merits of hydrogen from sustain- Jur

able sources. :T ,
;‘:
Linde is supplying hydrogen to fuel the materials handling fleet at '_ o}
BMW’s plant in Spartanburg, South Carolina (US). But why did BMW h
switch from batteries to hydrogen fuel cells (see glossary) in the ":‘_

first place?
b This is in effect the first time BMW has used hydrogen-powered — B88
forklifts trucks in any of its plants. The company is committed to mak- 4
ing its production processes as eco-friendly and energy-efficient as
possible. Hydrogen offers several benefits over batteries. A driver can :
refuel a forklift with hydrogen in under three minutes, while batteries . B,
take between ten and 20 to change. And, unlike batteries, fuel cells L
do not lose their power output towards the end of their eight-to-ten- )
hour window. Instead, performance remains at the same high level S8
throughout the entire shift. Using hydrogen also eliminates costs for o
environmentally sound disposal of lead-acid batteries. — __'-- :
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5 Zero emissions - the forklifts at BMW's
Spartanburg, US, plant are fuelled by
hydrogen.
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L Asiais also seeing increased demand
for alternative fuel sources - hydrogen
ling station in Shanghai.

T,

How green is the hydrogen used in Spartanburg? How and where
is it produced?

& The hydrogen used in Spartanburg is truly green. It occurs as a
by-product waste stream at a sodium chlorate plant. We then purify,
compress and liquefy it using power from a hydroelectric plant, so our
electricity also stems from a renewable energy source, resulting in a
pure stream of green hydrogen.

Linde not only delivers the hydrogen but also sets up the necessary
technical equipment and fuelling systems. What is so special about
Linde technology?

5 In a nutshell, BMW trusts Linde technology and expertise. We used
a state-of-the-art ionic compressor (see glossary) in the refuelling
system. This industry-leading technology has been used extensively
for cars and buses in Europe and is now being introduced to the US
market. This compressor represents a developmental leap in hydro-
gen fuelling technology. Compared with conventional technology that
our competitors use, it is a high-efficiency, high-throughput, low-
~  maintenance and low-noise compression solution that fuels vehicles
quickly and safely.

How does Linde compare with its peers in the hydrogen energy

".I

arena?

5 Linde was one of the earliest entrants into the hydrogen energy o :E'
arena and has decades of experience in the safe production, storage - L
and handling of hydrogen. It is no coincidence that we have already = ~ —
set up over 70 hydrogen fuelling stations worldwide - more than any "-

other company.

Fuelling forklifts with hydrogen is not new to Linde either, is it?

5 No, Linde has already delivered hydrogen refuelling stations for
forklift fleets - for instance at the distribution centres run by large
retail, drinks and food companies in the US and other countries.
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L Greener than petrol or diesel - a gas tanker
leaves Europe’s largest LNG plant off Melkaya
Island near Hammerfest (Northern Norway).
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Energy and chemistry -
without the downsides.

The world’s population is growing - as is our need for energy. The challenge is
to ensure a reliable supply to meet this increasing demand, while significantly
reducing CO, emissions. Linde is tackling this head-on with a range of inno-
vative technologies.

Europe-wide targets

The European Union (EU) has set itself the goal
of reducing €O, emissions by 20 percent across
all member states by 2020. Achieving this calls
for joint, concerted action from policy-makers,
industry players and society at large. For com-
panies, it means stepping up development of
eco-friendly technologies and processes that
facilitate sustainable growth, conserve our
finite resources and make renewable energy
economically viable.

Committed to
climate protection

As a technology player, Linde has declared
climate protection to be one of its top prior-
ities:

- Together with partners and customers,
Linde develops and tests products and pro-
cesses aimed at supplying organisations
and private households with low-carbon
forms of energy.

- Linde provides power plant operators
and refineries with technologies that
help increase their energy efficiency and
reduce or completely eliminate harmful
emissions.

- Linde is pioneering the advancement of
hydrogen technologies. The company’s
portfolio covers every step in a functional
hydrogen value chain - extending from
generation right through to vehicle fuel-
ling. Inspired by a strong sense of respon-
sibility in this area, Linde is working hard
to establish a far-reaching fuelling infra-
structure for hydrogen-powered fuel-cell
vehicles.

- Linde delivers the specialty gases needed
for eco-friendly solar cell production.

- Linde works with partners to develop and
test methods of producing biofuels from
renewable energy sources.

Spotlight on €O,

The switch to a sustainable flow of energy
cannot be accomplished overnight. Despite
all efforts to develop renewable sources, it is
expected that the majority of our energy will
continue to stem from fossil fuels until around

Y Pilot project for purifying, compressing and
storing €O, - the Vattenfall plant in Schwarze
Pumpe, Brandenburg (Germany).

the year 2030. In China alone, a new coal-fired
power plant goes online every second day at
present.

Linde is a proven technology player for
each of the three currently viable methods of
minimising CO, emissions from existing and
future coal-fired plants. These are post-com-
bustion capture, where flue gas is purified of
carbon dioxide after combustion; pre-combus-
tion capture, involving upstream separation;
and oxyfuel technology, where coal is com-
busted in an atmosphere consisting of pure
oxygen and C0O,. Water vapour is removed
from the resultant flue gas by condensation,
leaving a highly concentrated CO, stream,
which is then purified and compressed prior
to storage. This is part of the carbon capture
and storage (CCS) process chain.

The Vattenfall energy group is currently
working with Linde to test this oxyfuel pro-
cess in a pilot facility at the Schwarze Pumpe
industrial park in Brandenburg (Germany).

“CCS will prove indispensable
in the medium and long term.”

Ottmar Edenhofer, Chief Economist at the
Potsdam Institute for Climate Impact Research
(PIK) and member of the Intergovernmental
Panel on Climate Change (IPCC)

In summer 2010, Linde and Vattenfall also
conducted successful trials at the Schwarze
Pumpe pilot plant to remove nitrogen and
sulphur oxides from power station flue gases.
Based on alkaline scrubbing, the LICONOX™
process is now ready for market launch.
Since 2009, RWE has been collaborating
with BASF and Linde on a pilot project in Nie-
deraussem, Germany, to separate CO, from
flue gases in coal-fired power plants. In the
course of this post-combustion capture proj-



Y Demand for hydrogen is also rising in the chemical industry. From its hydrogen plant in Ludwigshafen
(Germany), BASF supplies 90 plants at its multi-production site.

ect, the partners successfully tested a new
(€0, scrubbing agent during 2010. The solvent
reduced energy consumption by 22 percent -
a significant step since all methods of captur-
ing carbon dioxide in coal-fired power plants
increase energy consumption and lower plant
efficiency.

Building on experiences gathered during
the Niederaussem pilot project, RWE intends
to construct a larger demo plant for O, cap-
ture in Eemshaven, Holland, by 2015. By 2020,
the O, scrubbing process should be ready for
commercialisation and capable of removing
over 90 percent of carbon dioxide from power
plant flue gases.

Linde is working on research projects with
various partners and universities to explore
the second generation of carbon capture tech-
nologies. One of the aims here is to optimise
the efficiency of CO, separation processes.
Sponsored by the German Federal Ministry of
Economics, these projects include an initiative
to investigate the oxyfuel process with circu-
lating fluidised-bed combustion.

Under this umbrella, Linde and RWE have
signed a framework agreement to deploy
technology developed by RWE for drying lig-
nite prior to combustion. Linde will thus be
in a position to supply and deliver fluidised-
bed drying with internal waste heat utilisa-
tion (WTA).

WTA technology reduces the moisture con-
tent of raw lignite by over 55 percent, to 12
percent. This is achieved at a temperature of
only 110°¢, instead of the 1,000°C required
by conventional drying processes. Addition-
ally, the heat used to dry the lignite is largely
recovered and put to further use.

The WTA process looks set to boost the
efficiency of future lignite-fired power plants
by a total of 10 percent, to almost 50 percent
overall. In a plant with 1,000 MW capacity, for
instance, this would cut CO, emissions by up
to a million tonnes annually.
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Award for technology
leadership

The H, Mobility initiative,

that Linde is a partner of, has
received the Excellence in
Leadership Award from the
International Partnership for
Hydrogen and Fuel Cells in the
Economy (IPHE). The prize was
presented at the World Hydro-
gen Energy Conference (WHEC)
on 17 May 2010 in Essen,
Germany. This IPHE award goes
to institutions or initiatives that
play a particularly outstanding
role in advancing hydrogen
and fuel-cell technologies.
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Eco-friendly vehicles

The international automotive industry is also
challenged to reduce €O, emissions and con-
serve resources. Electromobility trends are
increasingly focusing on the possibilities of
battery-operated vehicles and fuel cells. This
is placing the spotlight on hydrogen (H,) as
an eco-friendly energy carrier. In September
2009, for instance, leading industrial play-
ers signed a memorandum of understanding
intended to bring several hundred thousand
fuel-cell vehicles to market starting in 2015.

Expanding the hydrogen
fuelling network

Successful market uptake of hydrogen-pow-
ered vehicles hinges on a supporting infra-
structure. That is why the H, Mobility initia-
tive aims to gradually increase the number of
hydrogen fuelling stations in Germany, and
pave the way for widespread commercialisa-
tion of fuel-cell vehicles from 2015 onwards.
The founding members of this initiative are
Linde, Daimler, ENBW, OMV, Shell, TOTAL, Vat-
tenfall and the German national organisa-
tion for hydrogen and fuel-cell technology
(NOW).

The Clean Energy Partnership (CEP) is also
committed to commercialising hydrogen as
the fuel of the future, focusing in particular
on testing vehicles and fuelling stations under
real-life conditions. This consortium currently
numbers twelve companies: Linde, the Berlin
transport services BVG, BMW, Daimler, Ford,
GM/0pel, the Hamburger Hochbahn transport
operator, Shell, Statoil, TOTAL, Toyota, Vatten-
fall Europe and Volkswagen.

In May 2010, CEP partners Linde, Statoil
and TOTAL opened a second, state-of-the-art
hydrogen fuelling station in Berlin. The new
facility offers the eco-friendly fuel in both gas
and liquid form. Linde is delivering the lig-
vefied hydrogen, which is stored on site in
highly insulated tanks, as well as the refuel-
ling technology.

Another CEP fuelling station is currently
being built in Germany’s capital. Alongside
an underground reservoir for liquid hydrogen,
Linde is supplying its new cryopump fuel-
ling system for this project. Outperforming all
other stations of its kind in Europe to date, this
facility is set to go live by mid-2011, enabling
vehicles to refuel with high-pressure hydro-
gen at either 350 or 700 bar in just three min-
utes.

In another CEP project, energy provider
Vattenfall will also open a public hydrogen
fuelling station in the HafenCity district of
Hamburg (Germany) by mid-2011. This will

5MILES

New H, fuelling stations
in California

Linde is currently constructing

a hydrogen fuelling station

in Emeryville, California (US),
for the regional bus operator
AC Transit. Boasting the latest
Linde technologies, this facility
will supply fuel-cell buses and
cars with compressed gaseous
hydrogen at both 350 and

700 bar. The hydrogen will be
delivered in liquid form and
stored on site, while an electro-
lyser at the station will also
generate around 60 kilograms
of gaseous hydrogen per day.
Alongside the Emeryville facility,
Linde will set up another hydro-
gen fuelling station for AC
Transit during 2011 to supply

a bus depot in Oakland.

have sufficient capacity to supply a public
fleet of 20 fuel-cell buses, and it will also
be equipped with a pump for refuelling cars,
making it Europe’s largest hydrogen station.
Linde is delivering this turnkey facility. Along-
side two electrolysers and tanks to store com-
pressed gaseous hydrogen (CGH,), it will com-
prise two latest-generation ionic compressors
and the dispensers (see glossary) required
for refuelling at 350 and 700 bar.

Green hydrogen

Even when hydrogen is generated by steam
reforming (see glossary) fossil fuels such
as natural gas - which is the most common
method at present - its use in fuel-cell vehi-
cles still reduces the total CO, footprint by
around 30 percent compared with conven-
tional fuels.

Linde’s long-term aim, however, is to pro-
duce hydrogen from renewable sources and
create a fully sustainable energy value chain.
The company is working on various inno-
vative technologies that rely on different
approaches. At its Leuna site in Saxony-Anhalt
(Germany), Linde commissioned a pilot plant
during the reporting year to obtain hydrogen
from crude glycerol. The glycerol occurs as
a by-product when manufacturing biodiesel
from plant oils. To convert it into green hydro-
gen, Linde uses its specially developed pyro-
reforming method. This chemical /thermal pro-
cess involves cracking the desalinated crude
glycerol under high pressure and at tempera-
tures of several hundred degrees Celsius. The
resultant, hydrogen-rich gas is fed into Linde’s
existing, on-site hydrogen facilities for purifi-
cation and liquefaction. The company intends
to use green hydrogen obtained in this way to
supply the new hydrogen fuelling stations in
Berlin and Hamburg, for instance.

Another method of producing green hydro-
gen is gasifying waste biomass. Linde is work-
ing on this process with a partner and sup-
ported construction of a pilot facility to test
this during the year under review.



Desulphurising fuel

Not only is hydrogen itself a clean energy car-
rier, it also plays a significant role in reduc-
ing the environmental impact of conventional
fossil fuels. In refineries, this industrial gas is
primarily used to desulphurise petrol and die-
sel, lowering the emissions they release dur-
ing combustion.

Linde strengthened its position in this mar-
ket segment by commissioning a 22.5-kilome-
tre hydrogen pipeline in the US during 2010.
This connects the Shell refinery in Deer Park,
Texas, with Linde’s Texan hydrogen facilities
in Clear Lake and LaPorte. Investment in this
project amounted to around USD 50 m.

Linde’s SURE™ technology uses oxygen to
recover sulphur from petrochemical processes,
offering environmental and economic gains.
The company won a major reference customer
in China for this innovative process during the
reporting year: Yangtze Petrochemical Corp.
(YPQ), a subsidiary of the Sinopec Corporation.
YPC has been deploying SURE™ in its refin-
eries since September 2010 with the inten-
tion of increasing sulphur recovery from the
present level of 70,000 to 100,000 tonnes per
year.

LNG from coal seam gas

The market for liquefied natural gas (LNG) is
booming - not least because, as a fuel, LNG
(see glossary) releases around 20 percent less
(€0, than conventional diesel during the com-
bustion process.

In Australia, Linde is collaborating with the
Queensland Gas Company (QGC) to obtain
LNG from coal seam gas for the first time. QGC
is to deliver the coal seam gas, which Linde
will then liquefy in a new LNG plant near
Miles, Queensland. The plant is set to pro-
duce 50 tonnes of LNG per day, equivalent to
around 70,000 litres of diesel. This will be used
to refuel heavy goods vehicles and for indus-
trial applications. The first gas deliveries are
scheduled for summer 2011.

Linde is also planning to set up a network
of eight LNG fuelling stations on Australia’s
east coast. This will be supplied by both the
new plant in Queensland and another lique-
faction facility in Tasmania.

EU study confirms hydrogen is key to zero-
emission mobility

Hydrogen-powered fuel-cell vehicles will play an important role
in tomorrow’s low-emission mobility landscape. This is one of the
conclusions of the most comprehensive European study to date
investigating the future prospects of different powertrains for
private vehicles. The study’s balanced scenario anticipates that
fuel-cell vehicles will account for 25 percent of total passenger
cars on the road in the year 2050. This will require an investment
of around EUR 3bn to establish a Europe-wide infrastructure of
hydrogen fuelling stations by 2020.

The study shows that, compared with battery-electric vehicles,
fuel-cell vehicles have the benefits of greater range and faster
refuelling. Fuel cells are therefore the lowest carbon solution for
medium/larger cars and longer trips. This segment accounts for
approximately 50 percent of all vehicles and 75 percent of all CO,
emissions by road traffic.

The total cost of ownership (TCO) for all powertrains is expected
to largely converge by 2025 - or sooner in light of tax exemptions
and incentive systems. The hydrogen infrastructure only accounts
for around five percent of the total costs. The complete study can
be found online at www.zeroemissionvehicles.eu.
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Clean solar cells

The photovoltaic industry is also moving rap-
idly towards production processes that are
cleaner and lower in price. Manufacturers
of solar cells are striving to reach grid par-
ity (see glossary) and make solar power a
competitive alternative to other energy car-
riers - even without subsidies. The sector is
also aiming to achieve green parity, produc-
ing solar cells - and thus solar power - with-
out any negative impact on the environment.
That is why increasing numbers of manufac-
turers are replacing the cleaning gas nitrogen
trifluoride (NFs3), which is extremely harmful
to the climate, with more eco-friendly fluorine
(F,). And thanks to Linde’s generators, this can
be produced cost-effectively on site. This tech-
nology is becoming increasingly established
worldwide, particularly in the manufacture of
thin-film solar cells (see glossary).

Linde has also launched a cost-effective
entry-level system for the use of fluorine in
producing silicon solar cells: SPECTRA-F™. This
process enables solar cell manufacturers to
test deployment of pure fluorine on a labora-
tory and pilot scale.

Advances in biotechnology

In the field of biotechnology, too, Linde is
researching methods and applications sup-
porting the sustainable creation of products
that conserve resources. To further progress
in this area, the company is currently estab-
lishing the Chemical-Biotechnological Process
Centre (CBP) in Leuna, Germany, on behalf of
the Fraunhofer Institute for Interfacial Engi-
neering and Biotechnology (IGB). Here, new
processes in industrial biotechnology will
transition from the research stage to pilot
scale, laying the foundations for the possibil-
ity of industrial-scale rollout.

Linde is also involved in designing and
developing modern biorefineries to manufac-
ture intermediate chemical products. These
facilities offer an environmentally friendly and
energy-efficient combination of biotechnolog-
ical process steps and conventional chemical
processes.

The company is now pushing planning for
a green biorefinery in Brandenburg, Germany,
for instance, which will produce biopolymers
from renewable raw materials.

Spotlight.

People and the climate.
Closer look at some of our greenhouse
gas emissions in kilograms.

1,470
One tonne of non-

o recycled paper

135

Lighting up a house

for a full year

(]
275

Manufacturing a com-
puter, screen included

4,160
Return flight from
Berlin to New York
(per passenger)

3,600

Clean energy growth market.
Overview of Linde’s clean energy engagement.

Enhanced use of fossil
fuels
Today’s growth markets

Renewable energies
Emerging growth markets

3,500
Cutting down trees in a
100 m2 patch of forest

(CO, store is destroyed)

Annual electricity consumption of a
4-person household (supplied from
a coal-fired power plant)

€0, management
Tomorrow’s growth
markets

Biomass-to-liquids
Biofuels, from landfill gases
for example

Liquefied natural gas (LNG)

Gas-to-liquids (GTL)
. Geothermal

€0, scrubbing

Removal of hydrogen sulphide

and (€O, from synthesis gas

Automotive hydrogen

Clean coal
€0,-reduced coal gasification

Coal gasification Photovoltaics

Enhanced oil &gas recovery Biomass conversion
Efficient extraction of oil and

gas, using nitrogen for example

Refinery hydrogen
Desulphurisation of coal and
diesel

Business model Linde: Maturity of business:

Existing business
Pilot stage

Engineering
Gas supply

Source: Linde AG, 2010.

Oxyfuel
Energy-efficient combustion
with oxygen

Post-combustion €0, capture

€0, capture from flue gases
using chemical solvents

€0, recycling



Annual methane emissions ...
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Source: Globalisation Atlas.
“ A portfolio of power-trains for Europe: a fact-based analysis, McKinsey & Company, 2010, and Linde AG figures.
Hydrogen and fuel cells move into the fast lane.
Range and CO, emissions of various power-trains, forecast for 2050.
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Source: A portfolio of power-trains for Europe: a fact-based analysis, McKinsey & Company, 2010.



5 Manhattan, New York (US) -
microcosm of a global world.
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“Can a global

corporation be a
good neighbour?”

Enterprises with global operations must
live their sense of corporate social respon-
sibility across national borders. Linde is
particularly committed in the fields of
science and education, healthcare and
environmental protection - all over the
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‘Linde’s commitment

to education really sets
an example.”

The Carl von Linde Academy was founded at the Technical Univer-
sity of Munich (TUM) in 2004 thanks to an endowment by The Linde
Group. Professor Klaus Mainzer, the Academy’s Director, gives us
his take on modern engineering studies.

Our company’s founder, Carl von Linde, actually taught at the TUM -
then a technical institute - at the end of the nineteenth century.
So a partnership between Linde and TUM seems to be an obvious
route at this stage?

5 Yes, Carl von Linde was a professor of mechanical engineering
theory at what is now the TUM both before and during his time at
the company. Several of his descendants also studied for degrees
and doctorates here, as did Linde’s current CEO. Indeed, as an hon-
orary professor at the TUM School of Management, Wolfgang Reitzle
still gives guest lectures for us. So there is certainly a long tradi-
tion of close ties between the two organisations. However, it is still
exceptional for a company to support higher education to this extent.
Linde’s commitment really sets an example here.

Since the times of Carl von Linde, our business environment has
become more complex and globalised. What impact does this have
on engineering studies?

Y Conventional, highly specialised tuition is no longer sufficient for
students who will need to take on managerial responsibility and
excel in an increasingly complex business world. So the training con-
cept at the Carl von Linde Academy does more than just teach tech-
nical expertise. My Chair of Philosophy and Scientific Theory offers a
broad grounding in engineering that stretches across various differ-
ent fields, for instance. We set great store by an interdisciplinary and
intercultural approach. =
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What does that mean in concrete terms? Or how exactly are you
equipping the next generation of engineers for future challenges?
5 We engage outstanding lecturers to teach interdisciplinary mod-
ules that complement our courses of study. Our creative techniques
seminar, for instance, fosters networked, interdisciplinary think-
ing and problem-solving. And on the communication front, we help
future engineers to interact more effectively with graduates from
other disciplines during their subsequent careers. We also prepare
them for the cultural differences that are now part and parcel of daily
business with international companies.

What future do you see for the Carl von Linde Academy and its part-
| nership with The Linde Group?
5 Well, we have a clear win-win situation here. Linde’s generous
endowment means we are able to select first-class lecturers, who
then train and inspire tomorrow’s engineers for a future role with the
company. We currently number over 2,000 students per semester -
and that figure is on the rise. It even looks like our training concept
. is getting ready to travel - we have already received enquiries from
educational institutions abroad.

L Over 2,000 students attend the Carl von
Linde Academy each semester.
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"We give disadvantaged

children a chance”

Tintswalo Sono’s responsibilities at Afrox, member of The Linde
Group, include managing voluntary social activities by employees.
Here she explains the importance of these efforts - particularly for
the African continent.

Afrox participates in numerous social projects in South Africa and
other African countries. What is the thinking behind this engage-
ment?

L As a company, we are aware that the places where we do business
are also home to local communities and we influence those communi-
ties through our activities. For Afrox to be successful, the communities
need to be economically and socially strong. We also want to make
some small contribution to African development as a whole.

So what do you focus on here?

& We focus in particular on education and training, as that is the only
real way to break the poverty cycle. Each year, we make donations
amounting to one percent of our net profit after tax (NPAT). In this
field, they go towards helping underprivileged pupils with maths and
science. As a leading supplier of gases and welding equipment, we
also support welding schools. Plus we provide not-for-profit organ-
isations with welding equipment, industrial gases and liquid petro-
leum gas (LPG).

And you also support voluntary work by your employees?

5 Yes, through our staff-driven Community Involvement Programme
(CIP). Here, our employees make active voluntary contributions to
projects in their professional or private capacities. So they invest their
time and knowledge to support various community institutions, con-
centrating on orphanages and care centres for abused, abandoned
and disabled children. =




How many of these projects are you currently supporting?

& We currently have around eighty projects in this programme, help- |
ing more than 7,000 children. Afrox also assists individual homes,
where our employees provide assistance in their spare time. As you
can see, we stand 100 percent behind our employees’ good efforts. 1

What was/is in your eyes the most important achievement of Afrox’s
social investment?

& Well, as you can imagine, every single project, every contribu-
tion to a good cause is hugely valuable. | suppose one of our biggest
achievements is that our school for maths and science, originally set
up for older pupils, is now able to extend its offering to younger chil-
dren from one of South Africa’s poorest areas. We give these children
a chance to go on to third-level education, which would previously
have been unthinkable for them. Our programme has also been rec-
ognised by the United Nations as a model community involvement 4
programme. i ‘;

And where does the annual Bumbanani Day come in?
& The motto of this day, which we celebrate once a year, says it all -
“let’s build together” (rough translation of “Bumbanani”). Afrox
employees get together for a fun day with the causes they support.
This day is a celebration of the continuing relationship that we have
built with the community. Functions held throughout sub-Saharan
Africa are attended by thousands of children and Afrox employees.
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= - to set up and run community institutions
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Contributing to local
communities.

Linde is at home in over one hundred countries worldwide. This global footprint
calls for a sense of corporate and social responsibility that transcends national
boundaries. So wherever Linde employees live and work, the company gets
involved - no matter where in the world that might be.

Strong local roots

For Linde, being a good neighbour means
taking responsibility - as a business partner,
an attractive employer and a corporate citi-
zen committed to actively fostering social
engagement and cohesion. Across the globe,
Linde Group companies participate in numer-
ous projects, particularly in the fields of edu-
cation and science, community involvement,
healthcare, environmental protection, art and
culture, and sport.

Around the world, a number of local com-
panies and major production sites celebrated
big anniversaries in 2010. Their achievements
over the decades were varied and impressive.
These include successfully establishing them-
selves as key players in local economies, tak-
ing responsibility for training young people,
supporting regional projects and initiatives
and providing local aid in times of crisis.

2010 marked a major anniversary for
Linde in Leuna (Saxony Anhalt, Germany), for
instance. 20 years ago, the company estab-
lished operations on the premises of the for-
mer national chemical corporation VEB Leuna,
as one of the first private investors to estab-
lish a footing in the former GDR following Ger-
man reunification. Powered by investments
totalling around EUR 500m, Linde evolved
this site into one of Europe’s largest and most

modern gas hubs over the subsequent years,
creating 430 jobs and 35 training positions in
the process. Linde’s engagement also tipped
the scales for several other companies, which
then also established operations at Leuna.

Meanwhile, in India, Linde subsidiary BOC
found a special way to celebrate its 75th year
of business in the state of West Bengal. In
collaboration with the local non-governmen-
tal organisation (NGO) Mukti, company vol-
unteers planted 7,500 trees in villages in the
Sundarbans (English: “beautiful forest”) man-
grove area that had been ravaged by Cyclone
Aila in May 2009.

Teaming up

Social engagement has many different faces
and facets at Linde. The company assists
organisations with long-standing experience -
such as NGOs - with their projects in addi-
tion to running its own social programmes.
Linde also supports the voluntary efforts of
its employees in their local communities, for
example with projects helping children and
young people or relief efforts following nat-
ural disasters.

Linde’s regional subsidiary in North America
has made a tradition of its annual Giving Cam-
paign, for instance. Here, volunteers organ-
ise various initiatives to collect donations for
charitable causes and organisations, and the
company then doubles the final sum through
its matched giving scheme. The success of this
initiative is growing, with over USD 380,000
raised in 2010 - 12 percent more than in 2009.

L (top) Africa’s future: Linde supports disadvan-
taged children.

L (bottom) Fostering talent - Linde supports
German boarding school Schloss Hansenberg
as part of a public-private partnership.



L Starturnin the classroom - employees from Linde Group member BOC spark interest in science.

The number of participating employees has
also increased by one third relative to the pre-
vious year.

At the African subsidiary Afrox, a big
percentage of employees is currently active
in the company’s regional Community Involve-
ment Programme (CIP). They work with the
local authorities in the various Afrox locations
throughout South Africa and various other
African countries to identify pressing needs
and align their aid activities accordingly. Sup-
port for disadvantaged children is a top pri-
ority here.

Investing in research, education
and science

Linde is particularly committed to long-term
support for projects that harmonise with the
company’s own philosophy and strategy. Ini-
tiatives that promote research, education and
science are one such focus, for instance, as
are projects to which Linde can contribute its
dedicated know-how as a technology player
and industrial gases expert.

A case in point is the BOC subsidiary’s pro-
gramme “Inspiring Gases” in the UK. This ini-
tiative supports schools and other educational
institutions in strengthening pupils” interest in

the natural sciences - for instance with pre-
sentations and seminars on the properties and
applications of industrial gases.

Fostering tomorrow’s talent

Linde’s commitment to research, education
and science also includes promoting partic-
ularly talented young people and supporting
institutes of higher education. Linde is collab-
orating on individual projects or joint research
and development efforts with several German
universities.

At the Carl von Linde Academy, the Tech-
nical University of Munich (TUM) gives bud-
ding engineers and scientists - computer
scientists included - a grounding in intellec-
tual, cultural and social studies that extends
far beyond pure technical knowledge. Part of
the Chair of Philosophy and Scientific Theory,
the Academy’s curriculum includes interdisci-
plinary instruction in ethics and responsibil-
ity. The Academy also provides further train-
ing for mathematics and science staff. Linde
sponsored the Academy with an endowment
of over EUR 8m.

Another notable aspect of Linde’s drive to
foster talent is its involvement in the Schloss
Hansenberg boarding school in Hesse, Ger-

Following in the foot-
steps of Carl von Linde

The Deutsches Museum in
Munich, Germany, is one

of the largest natural science
and technology museums in
the world. It is home to over
100,000 objects, including
many originals and master-
pieces documenting technol-
ogy breakthroughs over the
ages, all of which are displayed
for public viewing. In order

to preserve this valuable col-
lection, the premises need to
be renovated and advanced

to state of the art. As one of
the founding members of the
museum’s Future Initiative pro-
gramme, Linde is supporting
these measures with a total

of EUR 5m over the next
decade. With this donation,
the company is following in
the footsteps of Carl von Linde,
a founding member and

major patron of the Deutsches
Museum.
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HELP in South & East Asia

Linde has developed an um-
brella programme to bundle its
wide-ranging aid, sponsorship
and environmental activities

in the South & East Asia region.
Under the banner “We want to
HELP in leading efforts to bring
about a better tomorrow”,

the company and its employees
have launched numerous initia-
tives designed to help improve
lives - providing healthcare,
supporting education for chil-
dren and young people, deliv-
ering assistance especially in
disaster situations and pro-
tecting the environment. HELP
stands for four areas that are
particularly important to Linde:
Healthcare, Education, Local
community development/assis-
tance (engagement) and Pro-
tecting the environment.

5 Relief work in Thailand - Linde TIG employees
donated food and water to victims of flooding.

many, as part of a public-private partnership
(see glossary). The other partners support-
ing this upper-secondary school for excep-
tionally talented and motivated pupils are
Commerzbank and the Robert Bosch Stiftung
(non-profit foundation), as well as the state of
Hesse. This programme extends beyond finan-
cial backing to include practical assistance
with the curriculum in the form of internships
and periods abroad. Around 200 pupils cur-
rently attend the school.

Protecting the environment

Environmental protection is a high priority for
Linde. This is evident not only from the com-
pany’s own production processes and devel-
opment focus on eco-friendly products and
technologies, but also from the range of proj-
ects it actively supports in this area.

The “Where There’s Water” environmental
programme in New Zealand stems from an ini-
tiative by Linde employees, for instance. Dedi-
cated to active pollution control, this project is
run by the environmental organisation Water
New Zealand with financial support from the
local Linde company.

Another example is the HELP programme
for Southeast Asia. Alongside providing health-
care, rapid emergency relief and support for
educational initiatives, Linde also focuses on
environmental projects here. Water protection
was a key theme in Malaysia during the year
under review. Linde and other neighbouring
companies in Penang’s Free Industrial Zone
launched a major programme to clean the
nearby river Parit MOX, named after Linde’s
subsidiary Malaysian Oxygen (MOX). The com-
panies are supplying the necessary biological
materials, while their employees are invest-
ing their free time to form thousands of mud-
balls made of red earth, molasses, bio-com-
post and bacteria. This biological purification
method stops algae growth, inhibits pathogen

development and requlates the ammonia con-
tent of the water.

Spotlight on medicine - saving
lives

As 3 leading provider of medical gases, it is a
matter of course for Linde to support health-
care projects as part of its corporate citizen-
ship activities.

The international medical association
INTERPLAST provides free reconstructive sur-
gery in developing countries, performed by
doctors working on a voluntary basis. Over the
past 13 years, the organisation has treated
over 50,000 patients during a total of 520
trips. The supply situation at the destinations
is usually poor, posing real challenges for doc-
tors requiring reliable oxygen supplies. In con-
trast to Western industrialised countries, the
ready availability of oxygen - the most com-
monly used pharmaceutical product world-
wide - is by no means assured in many devel-
oping areas. This prevents many comparatively
simple procedures such as cleft lip and pal-
ate repairs from being performed - with grave
consequences for the health and social sta-
tus of those affected. During the year under
review, Linde provided Interplast’s humani-
tarian volunteers with the equipment for on-
site oxygen generation: nine mobile oxygen
concentrators. These are earmarked for INTER-
PLAST trips to Ecuador, Sierra Leone, Rwanda,
Tanzania and Nepal.

Linde’s regional subsidiary in Australia has
been supporting the Redkite organisation
inspired by an employee initiative there. Red-
kite is a national charity that provides prac-
tical, financial and educational assistance for
children with cancer and their families. Over
the past year, Linde has increased its long-
standing commitment to this organisation and
now offers its employees in Australia and New
Zealand the chance to donate part of their
paid annual leave (Kitetime) to Redkite in the
form of a cash payment.



L African communities need to be economically and socially strong - and Linde is determined to help.

Home for orphaned and abandoned children

The New Jerusalem Children’s Home may only be a small welfare
institution near Johannesburg (South Africa) but it certainly has
a large aim: to become the best children’s home in Africa. It looks
after children who have been orphaned or abandoned by their
parents before the age of 16. Many of them have been abused,
traumatised, injured or have developed AIDS. Founded in the
year 2000, the institute receives some support from the Ministry
of Social Affairs but is largely dependent on donations. Thanks
to these, the number of children it can look after continues to
grow - at present it cares for 90. The house is part of an agri-
cultural operation that acts as a trust, forming the financial back-
bone of the establishment. Linde Process Plants, a subsidiary

of Linde’s Engineering Division based in Johannesburg, began
making donations to the New Jerusalem Children’s Home during
the year under review.

Rapid disaster relief

In emergency situations, the priority is fast
and unbureaucratic aid - through money, relief
supplies and on-site assistance. In 2010, rapid
help was needed after catastrophic flooding
in Pakistan that also affected Linde employ-
ees, whose houses were seriously damaged
or even completely destroyed. The com-
pany immediately swung into action to help
with rebuilding. Linde provided financial
support and granted paid leave to employ-
ees who wanted to give voluntary assis-
tance. Staff donations from Pakistan and the
South & East Asia regional head office in Sin-
gapore were also collected, amounting to
around EUR 112,000. This money went to two
local not-for-profit organisations specialised in
emergency flood relief and reconstruction in
Pakistan.

In Thailand, flooding devastated 21 prov-
inces in the past year and made 890,000 peo-
ple homeless. Here, again, Linde employees
and their families were affected. The company
set up temporary accommodation near its
premises and provided food, drinking water
and financial support. People affected in the
company’s neighbourhood in the province of
Saraburi also received emergency aid. In addi-
tion, Linde made a corporate donation to the
national flood relief fund, while employees at
various locations organised a project to collect
donations of money, rice and dried foodstuffs
for victims of the flooding.

Following the severe earthquake in Haiti
in January 2010, Linde’s North American sub-
sidiary immediately began working with
the American Red Cross and set up a web-
site for employee donations. These came to
over USD 30,000 in total, which the company
matched to reach a total contribution in excess
of USD 60,000. The Linde Group Corporate
Centre in Munich also supported local aid
organisations with an additional donation of
EUR 100,000.
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Spotlight.

Community engagement worldwide.

North America: Selection of Linde's projects in various regions around the globe.
Giving Campaign. In 2010, employees at
Linde North America again collected money
for charitable causes as part of the annual
Giving Campaign. The company matched the
funds raised (see page 62).

USA:

Saving flood-damaged homes. Linde employ-
ees stepped up to the plate in 2010 following
floods in Nashville and Middle Tennessee -
giving time, money, medical supplies and an
electricity generator that helped to speed up
repair work on flood-damaged houses. As a
result of these efforts, thirty family homes
were saved from demolition.

Haiti:

Emergency relief. Linde North America
collaborated with the American Red Cross in
the aftermath of the devastating earthquake
to raise donations (see page 65).

UK and Ireland:

Network of “knowledge ambassadors”.
Under the motto “It's a Gas”, Linde experts
from the UK&lreland Regional Business Unit
visit schools and universities to raise interest
inindustrial gas applications.

Fostering interest in research. The BOC Gases
Challenge is a competition run in secondary
schools aimed at inspiring pupils to come up
with innovative ideas in the area of chemical
technology. The two best entries receive a
prize.

Germany:
Supporting the scientists of tomorrow. The Carl
von Linde Academy at the Technical University of

Munich is sponsored by Linde. The academy pro-

vides young engineers, computer scientists and

other natural scientists with a solid base in intel- O O
lectual, cultural and social studies.

Science at your fingertips. Carl von Linde was of CEOs interviewed believe that of CEOs see education as the

one of the founders of the Deutsches Museurn, sustainability issues will be criti- global development issue most

and Linde continues in his footsteps as patron cal to the future success of their critical to address for the future
business. success of their business. Climate

of one of the world’s largest science and tech- ! '
nology museums today. change is second with 66 %.
Afirst-class education. Linde is a partner and
sponsor of Schloss Hansenberg, a secondary

boarding school for especially talented and
motivated pupils.
Chile: O O

Voluntary aid. Following the earthquake in

Chile in February 2010, destroying around half of CEOs believe that sustainability of CEOs see “accurate valuation

a million homes, dedicated Linde employees issues should be fully integrated by investors of sustainability in

organised and participated in emergency assis- into the strategy and operations long-term investments” as impor-

tance for those afflicted. of a company (up from 72 % in tant to reaching a tipping point
2007). in sustainability.

Source: UN Global Compact-Accenture CEO Study 2010.



Corporate Responsibility moving up the corporate agenda.
A survey of decision-makers in business shows that Corporate
Responsibility is growing in importance.

-
‘ Larger role ‘ Unchanged ‘ Smaller role

Source: Corporate Social Responsibility, Bertelsmann Stiftung.
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Pakistan:

Emergency relief. Linde and its employees
donated time and money to help in the after-
math of the catastrophic floods of 2010 (see
page 65).

India:

Help for devastated villages. Employees
of BOC, a member of The Linde Group, teamed
up with a regional NGO to plant trees in
villages devastated by 2009's cyclone Aila
(see page 62).

Australia and New Zealand:

“Redkite” for children with cancer. In Aus-
tralia and New Zealand, Linde employees and
local companies help support children with
cancer and their families via the charitable
organisation Redkite (see page 64).

New Zealand:

Protecting water supplies. The New Zealand
environmental programme “Where There's
Water” was initiated by Linde employees. Its
goal is to actively promote water conservation
(see page 64).

Malaysia:

Clean river. Linde and other companies on
the banks of the Parit MOX river started a pro-
gramme to clean up the waterway in 2010. The
companies provide the materials and employ-
ees donate their free time, making thousands
of mud balls from red earth, molasses, bio com-
post and bacteria to biologically clean the
water (see page 64).

Sierra Leone:

Humanitarian aid with oxygen from Linde.
Two oxygen concentrators donated by Linde
ensure a secure supply of this critical gas for
a hospital near Lunsar. During a three-week
humanitarian project, for instance, these con-
centrators enabled around 130 surgical proce-
dures to be carried out.

South Africa:
Annual budget for donations. Linde Group
member Afrox donates 1 percent of its prof-
its every year.

Employees helping children. The Community
Involvement Programme (CIP), an initiative of
Linde Group member Afrox, supports commu-
nity projects in Africa. Helping disadvantaged
children is one of the key goals here.
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“Can you plan success?”

A company’s success depends on many
factors and forces, both external and

internal. Here, the Executive Board
members of Linde AG explain how they
are equipping Linde for lasting success
as the company moves forward.
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5 Growth symbol -
the Shanghai skyline.
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5. Corporate Performance

1 7
| ~ excellent company.
1"' Professor Dr Wolfgang Reitzle, Chief Executive Officer of Linde AG
& 5 As executives of a leading company with a long and successful tra-
| dition, my colleagues and I have a clear mission - we must do every-
thing in our power to keep Linde on the long-term path to success.
| | Our job is to steer all of the forces within our sphere of influence so
A ’ | that Linde can realise its full potential.

This is a holistic strategy, with the aim of turning Linde as a whole
into a High-Performance Organisation. This is about increasing effi-
ciency - and not cutting costs. There are three key pillars within this
strategy: a process landscape that dovetails to perfection, a high
degree of standardisation and a solution-driven mindset among our
people. And that means always finding the best solution for our cus-
tomers, since we keep our processes very closely aligned with their
requirements.

When it comes to benchmarking our performance, we look well
beyond the boundaries of our own industry. For instance, to optimise
our transport fleet, we take the world’s leading logistics companies

as our yardstick. =
L



%

L From left to right:
Georg Denoke, Professor Dr Wolfgang Reitzle,
J. Kent Masters, Dr Aldo Belloni.
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At Linde, we synchronise and harmonise all our processes with our
IT systems. Over the coming years, our intention is to gradually stan-
dardise these systems, ultimately achieving a single, unified IT tem-

plate.

Our holistic strategy does not stop on some arbitrary deadline. Itis an
ongoing process. The underlying approach - perhaps best described
as a culture of dynamic performance and achievement dedicated to
the goal of continuous improvement - is something we want to firmly
anchor within our company values.

This will lay a stable foundation for lasting profitable growth, put-
ting us in an even stronger position to tackle long-term megatrends
such as energy, healthcare, environmental protection and emerging
economies. So leading the transition to clean energy becomes, if you
like, part of our corporate DNA. We have both the right technologies
and the expertise needed to master every possible scenario in the
post-oil era. We know how to execute major projects effectively and
are in a unique position worldwide to build on synergised gases and
engineering know-how.

At this stage, no-one can accurately predict whether we will be able
to rely on stable, widespread and lasting economic growth. That is
outside our sphere of influence. But of one thing | can be certain:
together, we will make Linde an even better company than it already
is. We will make Linde an excellent company with a unique identity -
a leader that is exemplary and inspirational in every respect.
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“There is always room
for improvement.”

Dr Aldo Belloni, Executive Board member of Linde AG

5 Excellent processes make for an excellent organisation - and that
certainly goes for our company too. As far as we are concerned, the
key to process excellence lies in standardising to the greatest pos-
sible extent. So, at Linde, we develop global standards that all have
one thing in common - they must ultimately be of benefit to the
entire Group. We have deliberately chosen a collaborative approach
to defining these standards, which means that every single execu-
tive and employee is called on to play their part. This enables us to
bundle the extensive know-how embedded throughout our company
and ensure the best possible return on that knowledge.

An excellent company must constantly be looking for ways to improve.
And this extends even to new processes, since there is always room
for improvement. We maintain a pragmatic, needs-based approach
here, putting our newly defined standards to the test, examining the
results and then making adjustments wherever necessary.

Take, for example, the supply chains behind our bulk and cylinder
gases business. We are gradually increasing the levels of standardi-
sation here, without losing sight of our overarching goals - absolute
reliability and maximum safety.

Turning to our engineering business, we are aiming to increase effi-
ciency even further on global projects that span multiple disciplines
or regions. Specifically, this will involve closer cross-team collabora-
tion and streamlining technical specifications.

Process expertise in action:

The on-site plant operated under the Shanghai
* " Hualin Industrial Gases joint venture in China

uses synthesis gas instead of natural gas.
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‘Leading company -

>

admired above all for
our people.”

J. Kent Masters, Executive Board member of Linde AG

5 The calibre and motivation of employees can make or break a com-
pany. That is why it is so important for us at Linde to put the right
people in the right jobs. People who go about their work - even daily
tasks - with a positive and questioning attitude. People equipped with
all the skills and knowledge they need to do their job. And, above all,
people who are proud to work for Linde.

However, this attitude is not necessarily innate. It is 3 mindset that
grows and evolves and we, as executives, must lead by example. We
encourage that mindset by rewarding outstanding results, in keep-
ing with our culture of dynamic performance and achievement, and
by promoting collaboration across organisational borders. We believe
in actively engaging and motivating our employees, and expressing
our appreciation. It is important that each individual sees how they fit
into the big picture and contribute to the company’s success.

This requires significant investment - in our people. We offer our
employees a wide range of personal development opportunities, with
programmes tailored to individual skill levels and job profiles.

Ultimately, training is the best way to realise our vision of becoming
“the world’s leading global gases and engineering group - admired
above all for our people.”

77

5 Working together - Linde employees
in Murray Hill, New Jersey (US).
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L Up-and-coming financial hub -
downtown Singapore.

"We are creating head-
space for further growth.”

Georg Denoke, CFO and Executive Board member of Linde AG

5 Linde is committed to long-term, profitable growth. Accomplishing
this means we have to make important decisions every day. How can
we best use the resources at our disposal, for instance? Or which lines
of business do we want to actively develop and expand? The chal-
lenge here lies in finding the right balance between sectors in which
we already have a very strong footing and promising new opportu-
nities. These include the windows being opened up by global mega-
trends such as energy, environmental protection and healthcare, but
also the chance to further strengthen our position in emerging econ-
omies in Asia and South America, for example.

Our portfolio management strategy helps us make the right choices.
We defined various investment categories and priorities at both
regional and product levels. The overarching aim for Linde now is
to expand our core gases business. At the same time, we need to
remain flexible so we can systematically capitalise on the openings
presented by global megatrends. We will be stepping up our invest-
ment activities in these areas.

The productivity gains currently in focus, coupled with a steady in-
crease in our cash flow, will create the headspace we need for this
growth. By gradually increasing performance across the Group, we
are creating a springboard for promising business opportunities and
continued profitable growth.
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JANUARY

L Linde establishes a sponsored Level 1 American Depositary Receipt
(ADR) programme in the US. ADRs are certificates representing a speci-
fied number of shares in a foreign stock. They are traded over the coun-
ter (OTC) in the US. Ten ADRs correspond to one Linde share.

L> BOC Healthcare, a member of The Linde Group, concludes a contract
with the National Health Service (NHS) in Scotland to supply medical
gases to ambulance services throughout the country. The agreement
covers the provision of medical oxygen, the analgesic gas mixture
ENTONOX® and gas delivery systems. The company will be supplying
over 160 ambulance stations across the whole of Scotland.

FEBRUARY

L> Linde is awarded a contract from Xinjiang Ji Munai Guanghui Liquefied
Natural Gas Development Co. Ltd in China for an LNG plant with a capac-
ity of 400,000 tonnes per year. In 2004, Linde successfully started oper-
ations at a similar LNG facility commissioned by the same customer. The
new plant in the north-west province of Xinjiang is scheduled to go on
stream at the end of 2011.

L Linde and Bosch Solar Energy AG expand their collaboration at Bosch's
crystalline silicon solar cell manufacturing site in Arnstadt, Germany. Under
the new agreement, Linde will supply silane and ammonia gas, both criti-
cal materials in the fabrication of PV cells. Bosch currently operates three
manufacturing facilities in the Erfurt/Arnstadt area that produce both
thin-film and crystalline silicon solar cells. At peak performance, the crys-
talline facilities alone have an overall capacity of 630 MWp (megawatt
peak), making the Erfurt/Arnstadt area a strong European ‘solar cluster’.
Linde is the main gas supplier to all of the production lines here.

MARCH

L Linde opens the southern hemisphere’s first helium plant in Darwin,
Northern Territory, Australia. The plant has an annual capacity of 4.3 mil-
lion cubic metres of helium - enough to cover Australia’s needs and
cover exports to New Zeeland and other Asian markets. This valuable
noble gas has a variety of applications including the production of semi-
conductors, LCD screens and fibre optic cables. It is also used in medicine
and for filling balloons and airships.

L Linde starts construction on Pakistan’s largest air separation plant
in Lahore. The company will be investing around EUR 17 m in the plant.
With a 150 tonne-per-day (tpd) capacity, the facility will primarily sup-
ply the growing regional market in northern Pakistan with liquid and
gaseous products (oxygen, nitrogen and argon). The plant is scheduled
to be completed in the first half of 2012. It will mainly serve customers
in the steel, glass, food, chemical, oil, gas and medical industries.

Back cover fold-out:
C5/C7: Review of the year, C6: Glossary

7

APRIL

L Linde announces that, from 2010 onwards, customers in the elec-
tronics industry will be able to reduce CO, emissions from production
processes by a quarter of a million tonnes by replacing nitrogen trifluo-
ride (NF3) with fluorine (F,) produced on site. This is the same amount
of C0, emitted each year by 125,000 large family cars. The move under-
scores Linde’s commitment to providing semiconductor and solar cell
manufacturers with cost-effective and - above all - sustainable produc-
tion solutions.

L In the UK, Linde unveils a new 150 Watt mobile generator powered by
hydrogen fuel cells. The Hymera generator is both quiet and ecologically
sound. It harnesses the chemical reaction between gaseous hydrogen
and oxygen to produce electricity and its only “emission” is water.

L The leading international rating agencies Standard & Poor’s (S &P) and

Moody’s increased Linde's rating by one notch; S &P from BBB+ to A- and
Moody’s from Baa1 to A3.

MAY

L The world’s largest steel company, ArcelorMittal, awards Linde a con-
tract to build a large, state-of-the-art air separation plant at the steel-
maker’s site in Temirtau, Kazakhstan. The on-site facility will be the first
major air separation plant in Kazakhstan and have a capacity of 2,000
tpd. It is scheduled to go on stream in mid-2012. This is Linde’s first engi-
neering and operating win for an air separation plant in Kazakhstan.
The investment volume for the new plant is around EUR 95 m. It marks
Linde’s entry into the emerging Kazakhstan market.

L Linde agrees to expand its supply infrastructure for steel manufacturer
ThyssenKrupp Steel Europe at its largest production site in Duisburg (Ger-
many). The agreement will see Linde construct a further major air sepa-
ration plant in Duisburg-Ruhrort. The on-site facility will be the eleventh
air separation plant that Linde has built for this customer at this location.
It will have an oxygen capacity of 1,500 tpd and is scheduled to go on
stream in the third quarter of 2012. Investments in the new plant 11 and
existing facilities at Duisburg-Ruhrort will total around EUR 75 m.

L> For even greater financing flexibility, Linde agreed a new EUR 2.5bn
five-year revolver credit line. This facility replaces the EUR 2 bn credit
line from 2006, which was originally due to run until May 2011, and the
EUR 1.6 bn forward start credit line agreed in June 2009.

JUNE

L> RWE Power and Linde sign an umbrella agreement to predry lignite
with a technology developed by RWE Power. Linde-KCA-Dresden GmbH
is now a provider and supplier of RWE Power’s technology for fluidised-
bed drying with internal waste-heat utilisation (WTA). In future, the pro-
cedure will be used in lignite power plants and coal liquefaction and
gasification projects in order to raise energy efficiency levels and cut
€0, emissions during power generation and synthesis gas production.

L Californian transport operator AC Transit contracts Linde to build two
hydrogen fuelling stations in Emeryville and Oakland and to supply the
hydrogen and necessary fuelling technology. The bus operator trans-
ports customers between thirteen cities in the San Francisco Bay Area.
The stations will supply enough hydrogen to power twelve buses and
up to 20 fuel-cell cars.



5

JuLy

L Linde secures two new gas supply contracts for Yangtze Petrochemical
Company Limited (YPC) and Dynamic Chemical Company Limited at the
Nanjing chemical industrial park in the Chinese province of Jiangsu. To
secure future supplies, Linde will invest around EUR 24 m in the expan-
sion of its existing gases infrastructure here. Projects include construc-
tion of a new air separation plant that will supply customers in the indus-
trial park and the regional market with liquefied products.

AUGUST

L Linde agrees to expand its carbon dioxide (CO,) supply infrastruc-
ture at various locations in Malaysia and the US. The company is invest-
ing around EUR 15m in the construction of a new €O, plant in Tereng-
ganu, for example. The facility is scheduled to go on stream at the end
of 2011 with a capacity of 200 tpd, making it Malaysia’s largest producer
of high-purity CO,. The investment strengthens Linde’s position as the
country’s leading provider of industrial gases and CO,.

L Linde commences operations at a new 600 tpd CO, purification and
liquefaction plant in Fulton, New York (US). The raw (O, feedstock is
a by-product of ethanol production and sourced from a neighbouring
chemical company. The majority of the high purity €O, is destined for the
food and beverage industry and has to meet strict quality standards.

L A (0, purification plant also starts production at Linde’s electronic
gases site in Medford, Oregon (US). The plant produces ultra-pure carbon
dioxide (above 99.9997 percent) for various applications in the semicon-
ductor and electronics industries.

SEPTEMBER

L Linde officially opens a new major air separation plant in Scunthorpe,
UK. The on-site facility has an oxygen capacity of 1,600 tpd and is part of
a long-term deal to supply Tata Steel’s steelworks with gaseous oxygen
by pipeline. Tata also awarded Linde a contract to modernise an exist-
ing air separation plant at the same site.

L> Since 2009, RWE, Linde and BASF have been testing a new technology
for capturing carbon dioxide (CO,) from flue gases emitted by a pilot
facility at an RWE power plant in the German town of Niederaussem,
near Cologne. The results from the practical tests are now available and
show that, in combination with chemical solvents, the new technology
uses around 20 percent less energy to capture CO, than current conven-
tional processes.

1 Source: A portfolio of power-trains for Europe: a fact-based
analysis, McKinsey & Company, 2010.

OCTOBER

L Linde wins a contract from steel manufacturer Taiyuan Iron & Steel
Company Limited (TISCO) to construct two new major air separation
plants at its production site in Taiyuan, in the north Chinese province
of Shanxi. The contract entails an investment of around EUR 100 m. The
project will be managed by BOC-TISCO Gases, the 50/50 gases joint
venture set up by Linde and TISCO. The two new air separation plants
will be built for BOC-TISCO Gases by Linde’s Engineering Division. With
each plant having a 2,000 tpd capacity for gaseous oxygen respectively,
these facilities are among the largest and most modern air separation
facilities in China.

L Linde supplies BMW's forklift fleet at its Spartanburg, South Caro-
lina, plant with hydrogen. Over 85 of the forklift trucks that keep the
assembly lines supplied with vehicle components are gradually being
converted from battery to fuel-cell technology. The hydrogen conversion
will make this part of BMW’s internal logistics entirely emissions-free.
It is one of the largest hydrogen projects of its kind and highlights the
potential value of hydrogen in intralogistics.

NOVEMBER

L> A study reveals that hydrogen-powered fuel-cell vehicles are set to
play an important role in creating low-emission road transport choices
as we move forward. This is the conclusion reached by the most exten-
sive European study investigating different powertrains in passenger
cars. The results of the study were presented in Brussels on 8 Novem-
ber1. Linde and 29 other companies and organisations from the auto-
mobile, oil and gas, energy and utility and industrial gases sectors pro-
vided extensive data for the project. The study addresses the EU and
G8's goal of achieving an 80 percent cut in overall CO, emissions by
2050, which will also involve decarbonising the road transport sector
by as much as 95 percent.

L Linde undertakes to expand its gas supply infrastructure for GCL-Poly
Energy Holdings, China’s leading manufacturer of polycrystalline silicon
(polysilicon). The investment volume for this project is around EUR 15m.
Polysilicon is primarily used in the solar industry. The new agreement
includes the construction of new production and supply facilities for
ultra-pure hydrogen (H,) in the Xuzhou industrial park. Two new pro-
duction plants, set to go on stream mid-2011, will double current hydro-
gen capacity.

DECEMBER

L The one hundredth tanker is successfully loaded with LNG at Hammer-
fest LNG, Europe’s largest natural gas liquefaction plant, located on the
island of Melkeya, 800 kilometres north of the Arctic Circle. The large-
scale plant commenced operations at the start of 2008 and now runs at
up to 104 percent of its design capacity. A performance test will be car-
ried out after the reqular check in Q2 2011 in order to verify plant per-
formance. With the successful development and realisation of this LNG
technology on such a large industrial scale, Linde has established this
versatile, European technology as a strong contender in the LNG mar-
ket. Melkoya is a valuable reference project for the company both from
a technical and strategic perspective.



- Dispenser
Pump at a (hydrogen) refuelling station including
the filling hose and fuelling nozzle.

- ECOVAR® system

Brand name for Linde’s range of gas production
systems installed on site at the customers’ prem-
ises. ECOVAR® systems offer a high level of cost
efficiency. Thanks to their standardised, modu-
lar design, these systems not only significantly
reduce engineering, manufacturing and installa-
tion costs, they also lower maintenance effort and
consumption of resources such as electricity and
water in particular. ECOVAR® systems are thus a
cost-efficient, flexible, reliable and environmen-
tally friendly way to produce industrial gases.

- Fischer-Tropsch synthesis

A process used to produce synthetic fuels. The raw
material used for Fischer-Tropsch synthesis (FTS)
is synthesis gas, a mixture of carbon monoxide
and hydrogen. The synthesis gas can be produced
from coal or natural gas (and also from oil frac-
tions such as heavy oil). It is completely sulphur-
free, although purification is sometimes required
to achieve this. Consequently, the fuels produced
by FTS are also completely free from impurities.

- Fuel cell

A system in which hydrogen and oxygen react
to form water without a flame (cold combus-
tion), generating a significant amount of electri-
cal energy. So fuel cells transform chemical energy
into electrical power.

- Gas-to-Liquids (GTL)

GTL involves converting natural gas to synthe-
sis gas by adding oxygen and steam and further
transforming this to hydrocarbons using Fischer-
Tropsch synthesis.

- Grid parity

This term from the energy industry refers to a sit-
uation whereby electricity from a solar plant or
other renewable source reaches parity with grid
electricity prices (from a coal-fired power plant,
for example).

- lonic compressor

lonic compressors represent a huge leap in the
evolution of compression technology. Here con-
ventional metal pistons are replaced by a spe-
cially designed, nearly incompressible ionic liquid.
These organic salts remain liquid within a spec-
ified temperature range. The innovative design
enables compression at a near-isothermal tem-
perature. Which means that drivers can refuel
much faster. A bus can be refuelled in just six min-
utes using Linde’s MF-50 ionic refuelling system,
for example. And the MF-90 refuelling system for
cars takes only three minutes to fill the tank -
which gives enough fuel for a driving distance of
400-600 km.

- LINEX™ concept

Linde’s product line for large-scale on-site air
separation units. Supplies high-volume customers
with air gases produced on site and distributes lig-
uid gases to regional market.

- LNG

Liquefied natural gas (LNG) is regarded as a prom-
ising fuel for future energy needs because of its
high energy density, constant heat rating and high

purity.

- Magnetic resonance imaging (MRI) machine
Medical device used to display the internal struc-
tures of the human body. An MRI machine uses
magnetic fields instead of X-rays to display a
cross-section of a patient’s body. The process is
also known as magnetic resonance tomography
(MR or MRT).

- Public-private partnership

A public-private partnership (PPP) is a cooperation
model between a government body and a com-
mercial company. In a PPP, the government may be
actively involved in the project work, or may dele-
gate all project work to the private company.

- REBOX® technology

Gas process technology from Linde targeted at
the steel industry. REBOX® oxyfuel solutions have
been successfully deployed by around 110 reheat
and annealing furnaces across the steel indus-
try worldwide. Using pure oxygen instead of air
for combustion greatly increases combustion effi-
ciency and heat transfer. This means increased
throughput, decreased fuel consumption and
lower emissions.
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- Steam reforming

A process for manufacturing synthesis gas, a mix-
ture of carbon monoxide and hydrogen, from car-
bon fuels such as natural gas, benzene, methanol,
biogas or biomass.

- Synthesis gas (syngas)

A mixture of carbon monoxide (CO) and hydrogen
(H,), syngas serves as an intermediate for the pro-
duction of synthetic fuels and other products such
as hydrogen, ammonia and methanol. It can basi-
cally be made from a gaseous, liquid or solid feed-
stock.

- Thin-film solar cells

Solar cells made with extremely thin films of pho-
tovoltaic material, reducing production costs by
decreasing reliance on expensive silicon wafers.
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