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ACCELERATING
YOUR CHEMISTRY®

Catalytic processes take place behind the
scenes, reducing activation energy and
accelerating chemical reactions. Yet catalysts
never appear in final products. This ability to

reduce activation energy while remaining

invisible is expressed by our Purple Box.

The purple box symbolizes performance
in five dimensions:

TAILORED SOLUTIONS
Your goals, needs and wishes are unique -
we'll develop the right solution for your process.

SPEED

Time is of the essence for our customers —
our teams react swiftly and flexibly to your
special wishes. Irrespective of whether the
catalyst is based on your recipe or ours, we
specialize in scaling-up and on producing
sophisticated catalysts on a commercial scale.

STRENGTH

Evonik catalysts are always heavy-duty
performers — you can count on our strength
as well as the power of our catalysts.

LONG LIFE

Efficiency and long-term reliability are decisive
for catalytic processes — that’s why Evonik cata-
lysts are always designed for a long service life.

SERVICE

Technical customer service, high throughput
screening, metal recovery —

Evonik catalysts come with a full service package.

O 0o N o wm

CONTENTS

Accelerating Your Chemistry®
Together We Bring Catalyst
Ideas to Life

Evonik Industries at a Glance
Markets & Brands

Global Presence

Life Sciences & Fine Chemicals
Industrial & Petrochemicals
Polyolefins

Finding the Right Catalyst
MSDS/ESHQ/

Other Brochures




TOGETHER

WE BRING
CATALYST IDEAS
TO LIFE

Catalysts: the No. 1 value generator in the
chemical industry. More than 80 percent of all
chemical products are manufactured by means
of catalytic processes. Expertise in harnessing
the power of catalysts is second nature to us —
we can help you significantly reduce energy
and resource consumption, or develop new
products. As an international leading provider
of catalytic technologies, we serve the markets:

e Life Sciences & Fine Chemicals
e Industrial & Petrochemicals
® Polyolefins
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EVONIK INDUSTRIES AT A GLANCE...

Evonik, the creative industrial group from
Germany, is one of the world leaders in
specialty chemicals. Profitable growth and a
sustained increase in the value of the company
form the heart of Evonik’s corporate strategy.
Its activities focus on the key megatrends
health, nutrition, resource efficiency and
globalization. Evonik’s customers benefit

from its innovative products and integrated
technology platforms. Evonik is active in over
100 countries around the world. As part of
Evonik Resource Efficiency GmbH, the Business
Line Catalysts lives up to the principles of
resource efficiency. Our products enable and
continuously improve production efficiency.

SALES 2017: ACTIVE IN OVER: EMPLOYEES: more than

14.4.. 100... 36,000

EVONIK IS A MEMBER OF

+ the European Catalyst Manufacturers
Association (ECMA)

« the Catalyst Manufacturers Association
of Japan (CMA))

« the Synthetic Organic Chemical
Manufacturers Association (SOCMA)

« the Drug, Chemical & Associated
Technologies Association (DCAT)

- the American Chemistry Council (ACC)

- the Catalysts Society of Japan (CS))



MARKETS & BRANDS GLOBAL PRESENCE

Today, Evonik has eight major catalyst brands for solution for your needs. With its catalysts for batch, dsn 4,389 sy G 5!
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OUR MISSION
“Together we bring catalyst ideas to life,

creating value by our passion and focus.”

OUR VISION

“To be globally recognized as the preferred partner

for major catalyst users, and to develop and attract

talented people for our international team.”




LIFE SCIENCES & FINE CHEMICALS

REACTION TYPES

Life Sciences are helping to improve
the quality and standard of living
with applications including care
specialties, feed and food,
pharmaceuticals, edible oils and
the agricultural industry.

Fine chemicals are used as starting
materials for specialty chemicals.
The latter are obtained either by
direct formulation or after chemical/
biochemical transformation of
intermediates to active substances.
With the ability to fine-tune selec-
tivity, activity and filterability with

unparalleled precision, regardless

of the reaction type, Evonik is the
right partner to deliver catalysts
that contribute tangibly to value
creation. Throughout the process,
sustainability concerns motivate
us to continuously improve our
products and practices.

By enhancing both the efficiency
and yields of your chemical
processes, our catalysts help to
produce a larger quantity of the
desired product in a shorter period
of time, making a difference in
reducing energy and resource
consumption.

EVONIK PROVIDES:

A portfolio of

+ Heterogeneous and homo-
geneous catalysts for
many reaction types

+ Global presence for close
customer proximity

« Early involvement of
Evonik's catalyst experts
ensuring successful
identification of high-
performance catalysts
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INDUSTRIAL & PET

Changing markets, innovative techno-
logies and the availability of new raw
materials are always posing new chal-
lenges but also offering fresh opportu-
nities to the chemical industry.

With Evonik’s catalyst experts you
have proficient and experienced support
at your side. The range of catalysis
solutions for the Industrial & Petro-
chemicals market segment is as
extensive and varied as the market
itself. Evonik is in a position to actively
support the development of catalysts
right from the initial concept.

Petrochemicals

Evonik’s Petrochemicals customers can avail
of specially developed proprietary catalysis
solutions for applications such as selective
hydrogenations of dienes or acetylene

in aliphatic, aromatic or aliphatic-aromatic
compounds. In the area of oxidation reactions
Evonik has developed highly selective
catalysts, which can be tailored to required
activity, thus fitting to specific plant design.
Technology platforms offering lab test
facilities, constant product development
and in depth technical support complete
our value solution approach.

ROCHEMICALS

In addition, thanks to many years of
experience in scaling-up catalysts,
Evonik can efficiently take catalyst
recipes developed by customers to full
commercial production. With innovative
custom-designed catalysts, customers
receive specially tailored — and thus

the best possible — solutions.

For many existing processes Evonik can
offer drop-in solutions based on propri-
etary catalysts with global references.

SELECTED APPLICATIONS

Vinyl acetate monomer (VAM)
Alpha-methylstyrene (AMS)

C;/C, Olefins (Propylene, 1-Butene, MTBE)
Vinyl chloride monomer (VCM)

Industrial Chemicals

As in petrochemical applications, exclusively
developed catalysts are used here to meet
the most varied requirements of our customers
in industrial chemicals. Catalysts offered
contain a broad spectrum of materials, such
as precious and non-precious metals as active
components, often supported on substrates
with customized acidity or basicity.
Increasing the efficiency of the process by
means of an optimal combination of activity,
selectivity and catalyst service lifetime is a
prerequisite for value creation.

SELECTED APPLICATIONS

Caprolactam

1,4-Butanediol (BDO)

Propylene oxide

Toluenediamine (TDA)
Hexamethylenediamine (HMDA)
Aniline

Fatty acid hydrogenation

Stearic acid
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POLYOLEFINS

Polyethylene (PE) and polypropylene

(PP) have come to be the most important
polymers in the world: in 2016, the
quantities produced for both plastic
materials together amounted to more
than 160 million tons; the estimated
worldwide capacity for both polymer
classes amounted to more than 205
million tons. Ziegler-Natta (ZN) catalysis,
for which Karl Ziegler and Giulio Natta
were awarded the Nobel Prize for
chemistry in 1963, is still widely used
today. In PE production, it is used

in 50 percent of all cases and in the
production of PP, more than 95

percent of the time.

Our Catylen® family of products are
key components of the Ziegler and ZN
catalysts; although they are used in
very small amounts, they have a pro-
found influence on the ultimate prop-
erties of the polymers.

The Evonik Catylen® D series offers the
broadest selection of silane donors in
the industry. In addition, the availability
of various packaging options as well as
mineral oil dilutions means that Evon-
ik’s product offering can accommodate
virtually all commercial polypropylene
processes in use today.

For catalyst precursors, Evonik’s
ability to tailor the particle size
parameters of the Catylen® S family
of products helps to ensure that the
catalyst producer can obtain the
proper raw material for the desired
polyolefin application.

Polypropylene

Polypropylene (PP) is a thermoplastic polymer made by
polymerization of propylene. It is used in a wide variety
of applications including food packaging, ropes, textiles,
plastic parts and reusable containers of various types,
laboratory equipment, loudspeakers, automotive com-
ponents and polymer banknotes.

STEREOMODIFIERS

Polyethylene

Polyethylene (PE) is a thermoplastic polymer made by
polymerization of ethylene. It is used in a wide variety
of applications where blow molding, injection molding
or extrusion coating can be applied.

Polyethylene is the most common polymer and is
produced on a multi-million ton scale annually.

Product Description ~ Chemical Name

Catylen® D 300 C donor Cyclohexylmethyldimethoxysilane
Catylen® D 400 D donor Dicyclopentyldimethoxysilane
Catylen® D 500 DIB Diisobutyldimethoxysilane
Catylen® D 600 DIP, P donor Diisopropyldimethoxysilane
Catylen® D 700 IBIP Isobutylisopropyldimethoxysilane
Catylen® D 800 NPTMS n-Propyltrimethoxysilane
Catylen® D 900 IBMDMS Isobutylmethyldimethoxysilane
Catylen® D 1000 TEOS Tetraethoxysilane

Catylen® D 1100 TMOS Tetramethoxysilane

Catylen® D 1200 IBTEO Isobutyltriethoxysilane

Catylen® D 1300 PTEO n-Propyltriethoxysilane

Catylen® D 1400 IBTMO Isobutyltrimethoxysilane

Catylen® D 1500 CHEDMS

Cyclohexylethyldimethoxysilane

ZIEGLER AND ZIEGLER-NATTA CATALYST PRECURSORS

Product Process Application

Catylen® S 101 Gas phase PP

Catylen® S 102 Slurry PE (HDPE, UHMWPE)
Catylen® S 103 Gas phase, bulk PE, PP

Catylen® S 200 Slurry PE (HDPE, UHMWPE)
Catylen® S 300 Gas phase, bulk PE, PP

PP = Polypropylene, PE = Polyethylene, HDPE = High-density polyethylene,

UHMWPE = Ultra high molecular weight polyethylene
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FINDING THE RIGHT CATALYST

With our long history in the development and produc-
tion of catalysts, we have accumulated considerable
expertise and built up a large portfolio of proprietary
catalysts. Most of our products have been tailored for
many challenging catalytic reactions. Therefore, our
portfolio may already contain a suitable catalyst for

Custom Catalysts

Over the last two decades the demand for custom
specific catalysts has increased dramatically. We are
creative in finding new solutions and are open to ideas
that are not obvious at first glance. Evonik specializes
in scaling-up and producing sophisticated catalysts on
a commercial scale. A robust and stable production
process is crucial to all catalysts, and we know how

Project Categories

Joint development Custom design

Catalyst and process Catalyst needs to be
needs to be developed; developed for existing
close interaction be- commercial application

tween you and Evonik

your process. To identify this catalyst we can use
either classical sampling and testing in your laboratories
or our parallel rapid screening equipment. When the
need for a custom catalyst arises, we leverage our core
competencies in the context of a project.

to design this. The best catalyst in the laboratory is of
no use if it cannot be produced in commercial quantities.
Reliable, delivering on our promises, our professional
project management with cross-functional teams makes
the project flow smoothly. We are never complacent
about our achievements and continually strive for constant
self-renewal in our business processes for your benefit.

Custom manufacturing Toll manufacturing

Catalyst lab recipe exists, Catalyst and manufac-
but has not yet been turing process is well

produced commercially defined

MSDS

Material Safety Data Sheets

Environment, safety,
health and quality

Additional services

Material Safety Data Sheets (MSDS)
can be obtained from your local sales
representative or from:

As a subscriber to the Responsible
Care® program, Evonik is committed
not only to delivering quality products
and services but also to maintaining
high health, environmental, safety

and security standards in the operation
of its plants and distribution of its
products. Our sites have ISO 9001 and
1SO 140071 certification, and all our

OTHER BROCHURES

For access to more of our publications

please contact your local sales manager

or visit our website at

www.evonik.com/catalysts

LIFE SCIENCES &
FINE CHEMICALS

INDUSTRIAL &
PETROCHEMICALS

L
. pam

Evonik @ evonik

Evonik Resource Efficiency GmbH
Postcode 713/303

Product Safety Department
Rodenbacher Chaussee 4

63457 Hanau-Wolfgang

Germany

sds-im@evonik.com

US sites are certified in accordance
with the RC 14001 standard. Certain
products are also Halal and Kosher
certified. We take pride in promoting
the principles and practices of
Responsible Care® by sharing
experiences and offering assistance
to others who produce, handle
transport or dispose of our products.

OILS, FATS &
OLEOCHEMICALS

@©evonx

@ evoni
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http://catalysts.evonik.com/product/catalysts/en/downloads/

Europe

Evonik Resource Efficiency GmbH

Business Line Catalysts
Rodenbacher Chaussee 4
63457 Hanau-Wolfgang
Germany

Phone +49 618159-13399
Fax +49 618159-2699

North America

Evonik Corporation
Business Line Catalysts
299 Jefferson Road
Parsippany, NJ-07054
USA

Phone +1800 422-8773
Fax +1973 929-8504

South America

Evonik Brazil Ltda.
Business Line Catalysts
Alameda Campinas, 579
9t floor

01404-000 S3o Paulo-SP
Brazil

Phone +55113146-4063
Fax +55113146-4086

Japan

Evonik Japan Co., Ltd.
Business Line Catalysts
Shinjuku Monolith 12t Floor,
2-3-1, Nishi-Shinjuku,
Shinjuku-ku

163-0938 Tokyo

Japan

Phone +81 3 5323-7363

Fax +813 5323-8789

China

Evonik Specialty

Chemicals (Shanghai) Co., Ltd.
Business Line Catalysts

55 Chungdong Road,
Xinzhuang Industry Park
201108 Shanghai

China

Phone +86 21 6119-1461

Fax +86 21 6119-1142

India

Evonik Catalysts India Pvt Ltd.
F-1/2, MIDC Phase 1
Dombivli (East) — 421213
District Thane

India

Phone +912512471716

Fax +912512470269

EVONIK RESOURCE EFFICIENCY GMBH

Disclaimer

This information and any recommendations, technical
or otherwise, are presented in good faith and believed
to be correct as of the date prepared. Recipients of
this information and recommendations must make
their own determination as to its suitability for their
purposes. In no event shall Evonik assume liability
for damages or losses of any kind or nature that result
from the use of or reliance upon this information
and recommendations. EVONIK EXPRESSLY DIS-
CLAIMS ANY REPRESENTATIONS AND WAR-
RANTIES OF ANY KIND, WHETHER EXPRESS OR
IMPLIED, AS TO THE ACCURACY, COMPLETENESS,
NON-INFRINGEMENT, MERCHANTABILITY AND/
OR FITNESS FOR A PARTICULAR PURPOSE (EVEN
IF EVONIK IS AWARE OF SUCH PURPOSE) WITH
RESPECT TO ANY INFORMATION AND RECOM-
MENDATIONS PROVIDED. Reference to any trade
names used by other companies is neither a recom-
mendation nor an endorsement of the corresponding
product, and does not imply that similar products
could not be used. Evonik reserves the right to
make any changes to the information and/or recom-
mendations at any time, without prior or subsequent
notice. Accelerating Your Chemistry®, Aerolyst®,
Catylen®, KALCAT™, Noblyst®, Metalyst™,
MONCAT™, catMETium® and Octolyst® are regis-
tered trademarks of Evonik Industries or its subsid-
iaries. Responsible Care® is a registered trademark

of the American Chemistry Council.
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