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World Catalysts

Industry Study with Forecasts to 2010 & 2015

Single-site catalysts will achieve double digit gains as they find greater acceptance in polymer capacity
additions, especially in the Mideast where natural gas-rich nations are expanding their polymer capacity.

World demand to rise 3.6%
annually through 2010

World catalyst demand will rise 3.6
percent per year to $12.3 billion in 2010,
aided by a healthy world economy,

and growing demand by the chemical,
polymer and refining industries for more
energy efficient processes and prod-
ucts. After experiencing robust growth in
recent years due to rapidly rising prices,
catalyst demand will moderate in the
near term due to falling raw material and
energy costs. Further out, growth will ac-
celerate as prices rise again and compa-
nies continue to move to newer, higher-
value and energy efficient products.

Polymerization catalysts
to grow the fastest

Reflecting continued strong growth in
polymer demand and production, poly-
mer catalysts will experience the fastest
gains. Single-site catalysts will achieve
double digit advances as they find
greater acceptance in new capacity ad-
ditions, particularly in the Mideast where
natural gas-rich nations such as Iran and
Saudi Arabia are rapidly expanding their
polymer capacity. Other polymerization
catalysts, such as the more traditional
Ziegler-Natta catalysts, will also achieve
strong gains, as their established track
record continues to make them attractive
options, particularly at existing plants.

Refining catalyst growth will be aided
by strong volume gains and a continued
improvement in prices for fluid catalytic
cracking catalysts. However, the return

Chemical
Synthesis

World Catalyst Demand by Type

36% ($12.3 billion, 2010)

Polymerization
35%

Petroleum
Refining
28%

of sulfuric acid prices in North America
closer to historical levels will prevent
even faster advances. Slower gains in
North America and Western Europe will
be offset by rapid growth in Asia and
other developing regions as rising per
capita incomes boost gasoline demand,
and as developing countries begin im-
posing stricter sulfur regulations to fight
air pollution.

Chemical synthesis catalyst demand
growth will be led by strong growth in
enzymes and biocatalysts used in the
production of ethanol, particularly in
North America. Organic synthesis and
oxidation catalysts will also experience
healthy gains, though demand for hydro-
genation catalysts will trail the average.

Click here to purchase online
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Weakness in Western Europe will be
offset by expanding production in China
and India, and rapid growth in the Africa/
Mideast region where basic organic and
petrochemical production account for a
greater share of chemical output.

Organometallics to
lead gains by material

Organometallic catalyst materials will
achieve the fastest growth, driven by
their use in polymer production. En-
zymes and biocatalysts will also achieve
strong gains due to the rapid increase in
the production of the biofuel ethanol from
corn and other starch sources. Basic and
precious metal catalysts will experience
moderate advances.

Copyright 2007 The Freedonia Group, Inc.
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Sample Text, TABLE VIll-17
Table & Chart SAUDI ARABIA MACROECONOMIC INDICATORS
Ttem 1995 2000 2005 2010 2015

Gross Domestic Product (bil 2000$) 21~ ~** 777 277 473

GDP/capita 11(C
COMPANY PROFILES Population (mil) ' SAMPLE
Air Products and Chemicals Incorporated M Value Added (bil 2000%) TA B L E

7201 Hamilton Boulevard
Allentown, PA 18195
610-481-4911
http://www.airproducts.com

Refined Products Production (mil bbls) £

Polymer Production (000 metric tons) 140

Sales: $

Geograp SA M P L E

lion (FY 2005)
nt of total) US 50%; Europe

29%; As and Latin America 4%; and the
Rest of t PROFILE

Employt

Key Products® ne-type polyurethane catalysts

Air Products and Chemicals is a supplier of industrial gases and
related equipment, and specialty and intermediate chemicals. In FY
2005, the Company operated in three segments: Gases, Chemicals and
Equipment. Beginning in September 2006, Air Products reorganized
into six business segments: Merchant Gases, Tonnage Gases, Electron-
ics and Performance Materials, Equipment and Energy, Healthcare, and
Chemicals.

The Company participates in the world catalyst industry through
the Chemicals segment, which had FY 2006 sales of $908 million.
Included in the operations of this segment is Air Products’ Polyurethane
Additives business, which produces and supplies a broad range of cata-
lysts and surfactants, as well as prepolymers and curatives, used in the
manufacture of polyurethane foams, coatings, adhesives and sealants.
Among these offerings are various metal-based catalysts marketed
under the DABCO and POLYCAT brand names.

CHART IX-1

ORLD CATALYST MARKET SHARE, 2005
($10.3 billion)

322 Copyright 2007 The Freedonia Group, Inc.

SAMPLE
CHART

*includes Engelhard's 2005 catalyst sales
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Sample Proﬁle, TABLE VIII-18
Table & Forecast SAUDI ARABIA CATALYST DEMAND

(million dollars)

Item 1995 2000 2005 2010 2015

Gross Domestic Product (bil 2000$) 2
metric tons catalyst/bil $ GDP 4z

Catalyst Demand (000 metric tons)

OTHER REGIONS $/metric ton 50 SAMPLE
Saudi Arabia: Catalyst Demand Catalyst Demand ‘ TA B L E
. . . Refining Catalysts
Saudi Arabia is a major producer of crude petroleun ..
. Polymerization Catalysts
years has moved ag i ude of Chemical Synthesis Catalysts
with related downst chemid Y Y
pemiempoiis  SAMPLE  [enrend o .
in Saudi Arabia, uti hnologi

L. . Africa/Mideast Catalyst Demand 2
nations in the regio

reforming capacity,
small. Saudi Arabia . rocessil
most of the country’s o1 . ntains high le

that must be removed before the distillates can be upgraded to more
valuable motor fuels for the export market.

total th|

SABIC is a state-owned conglomerate engaged in the production
of petrochemicals and polymers. SABIC has led the way in expanding
polymer production capacity, either through its own facilities or joint
ventures. Many of the new facilities will use advanced catalyst technol-
ogy from foreign companies, though SABIC is actively developing its
own chemical, polymer and refining technologies.

“Catalyst demand in Saudi Arabia
will advance at a rapid 8.9 percent
annual pace to $230 million, or
25,000 metric tons, in 2010. The
strongest gains -- nearly twelve
percent per year -- will be in ..."

Closely related to the expansion of polymer production has been
the growth in petrochemicals and petrochemical derivatives, as they rely
upon the same raw materials. Again much of the technology is being
sourced from foreign countries, particularly because the chemicals being
produced are made using well-established processes that have already
been extensively optimized. For example, Haldor Topsoe has a contract
with Mitsubishi Heavy Industries to supply Topsoe’s two-step reform-
ing technology for a new world-scale methanol plant in Al-jubail, Saudi
Arabia. The methanol plant is being built by AR-RAZI, a 50/50 joint
venture between SABIC and a Japanese consortium led by Mitsubishi
Gas Chemical.

--Section VII, pg. 287

288 Copyright 2007 The Freedonia Group, Inc.
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OTHER STUDIES

Oilfield Chemicals

US oilfield chemical demand will rise 4.3% per year
through 2011. Gains will be driven by a rise in rig
counts, more use of well stimulation and enhanced oil
recovery (EOR) methods and more deepwater drilling
and production. Best prospects include EOR chemi-
cals, drilling fluids and well stimulation chemicals.
This study analyzes the $6 billion US oilfield chemical
industry, with forecasts for 2011 and 2016 for formu-
lated products and their raw materials. It also details
market share and profiles major players.

#2253 cuuviiiiiinnnnnn, 10/2007....ccceeueeeeeennn. $4500

World Enzymes

World demand for enzymes will grow 7.6% annually
through 2011. Gains will be driven by continued
robust growth in pharmaceutical enzyme demand,
double-digit increases in demand for biocatalysts

for drug and fine chemical production, and the rapid
expansion in bioethanol production from grains. This
study analyzes the $4.1 billion world enzyme industry,
with forecasts for 2011 and 2016 by product, market,
world region and for 15 countries. It also evaluates
market share and profiles major players.

A 222 P— 0020 $5400

World Nanomaterials

The global market for nanomaterials will reach $4.2
billion by 2011 and remain concentrated in the US,
Western Europe and Japan. Products making the
greatest initial commercial impact are nanoscale
versions of conventional materials such as silica,
titanium dioxide, alumina, iron oxide, and zinc oxide.
This study analyzes the $1 billion global nanomateri-
als industry, with forecasts for 2011, 2016 and 2025
by product, market, world region and for 15 countries.
It also discusses R&D and profiles major participants.
H2215 oo 08/2007.........cccuuuuu... $5500

Industrial Gases

This study analyzes the US industrial gas industry. It
presents historical demand data for 1995, 2000 and
2005 and forecasts to 2010 and 2015 by type (e.g.,
nitrogen, oxygen, hydrogen, carbon dioxide, argon,
helium, acetylene); and application (e.g., metal pro-
cessing, chemical processing, electronics, food and
beverage processing, petroleum refining, enhanced
oil recovery, water treatment, healthcare). The study
also considers market environment factors, evaluates
company market share and profiles major players.
#2149 ....cunnannnnnnn. 02/2007.......ccccuuuuen... $4400

Amines

US amine demand will grow 3% per year through
2010. Growth will be driven by new applications

(e.g., wood preservatives), fast-growing niches (e.g.,
glyphosate herbicides) and higher surfactant loadings
in detergents and personal care products. Ethanol-
amines -- the largest type by volume -- will continue
to show the fastest growth. This study analyzes the
$2.3 billion US amine industry to 2010 and 2015 by
product and market. It also evaluates company mar-
ket share and profiles leading industry players.
EFA covoooonocoenocooce 08/2006..................... $4300

About The Freedonia Group

The Freedonia Group, Inc., is a leading international industry market research com-
pany that provides its clients with information and analysis needed to make informed
strategic decisions for their businesses. Studies help clients identify business oppor-
tunities, develop strategies, make investment decisions and evaluate opportunities
and threats. Freedonia research is designed to deliver unibiased views and reliable
outlooks to assist clients in making the right decisions. Freedonia capitalizes on

the resources of its proprietary in-house research team of experienced economists,
professional analysts, industry researchers and editorial groups. Freedonia covers a
diverse group of industries throughout the United States, the emerging China mar-
ket, and other world markets. Industries analyzed by Freedonia include:

» Chemicals * Plastics * Life Sciences * Packaging * Building Materials « Security

& Electronics ¢ Industrial Components & Equipment * Automotive & Transportation
Equipment ¢« Household Goods * Energy/Power Equipment
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Freedonia Custom Research

Freedonia Custom Research delivers the same high quality, thorough and unbiased
assessment of an industry or market as an industry study. Since the research initia-
tive is based upon a company’s specific needs, companies harness Freedonia’s
research capabilities and resources to answer unique questions. When you leverage
the results of a Freedonia Custom Research engagement, you are able to obtain
important answers to specific questions and issues associated with: mergers and
acquisitions, new product launches/development, geographic expansion, entry into
new markets, strategic business planning, and investment and funding decisions.

Freedonia Custom Research is ideal for companies seeking to make a strategic dif-
ference in the status quo and focus on future business growth. Working side by side
with clients, Freedonia’s team is able to define a research project that is custom-tai-
lored to answer specific questions and provide the basis from which a company can

make informed business decisions.
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