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ECOVYST

Ecovyst Advanced Materials and Catalysts

is a key global supplier of chrome-on-silica
and Ziegler Natta catalysts, widely used in the
polymerization of ethylene into polyethylene.

With a manufacturing history stretching back over 200
years, Ecovyst prides itself on being a manufacturer
that offers customers:

e Consistent product quality
e Reliable product supply

e Customized solutions

e Experttechnical service

AlphaPol™ silica supports are also used in the
production of catalysts that are subsequently used to
manufacture polyethylene, polypropylene and other
polymers. These polymers are used in a wide variety
of applications including films and sheets, pipes and
tubes, blow-molded containers and automobile parts,
and wire and cable sheathings.

AlphaPol™ catalysts and supports are used in both
gas-phase and slurry- phase processes.
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THE BENEFITS

The Benefits of AlphaPol™
Catalysts & Supports

High Purity
As a result of the strict control of raw materials and advanced

process technologies, Ecovyst produces silica supports and
supported catalysts that have low levels of impurities.

Consistent Products

Through the careful control of critical process steps, Ecovyst produces
products that are highly consistent at both a macroscopic level (batch to

batch consistency) and a microscopic level (particle to particle consistency).

Customizable Catalysts

Ecovyst also offers chrome-on-silica catalysts that are modified with
aluminum, titanium and other elements to provide performance
enhancements desired for polymerization reactor operation (such as reduced

induction time, increased productivity, optimized melt flow index response)

and needed for certain end uses (such as ESCR, impact strength).

In addition to chemical modifications, Ecovyst excels in tailoring physical
properties to offer products that vary in:

* Mesoporosity

* Macroporosity

e Particle morphology

¢ Particle size distribution
e Particle strength
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ALPHAPOL™

Delivering Flexible Catalysts

And Supports

Highly consistent products and unsurpassed technical support

Expert Technical Service

Over more than four decades of
research and development, Ecovyst has
developed a world leading position in
the development, commercialization,
and manufacture at scale of advanced
silica supports and supported catalysts,
leading to its AlphaPol™ range of
products that benefits customers in the
following areas:

* Production of polymers with enhanced
properties

e Improved plant operation
e Better production economics

Detailed characterizations of silica
supports and supported catalysts

are conducted in our state-of-the-art
Analytical Centers for physical and
chemical properties. Bench scale slurry
polymerization reactors are available

to evaluate catalyst performance

and generate polymer samples for

new catalyst development as well

as customer technical service. Key
polymer properties, including rheology,
density and environmental stress crack
resistance (ESCR) can also be measured.
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TECHNICAL SUPPORT

Silica Support Manufacturing
Capabilities

In the production of polymers, the surface area, pore volume, and pore size distribution of the
catalyst support strongly influence the polymerization kinetics (e.g. activity) and final polymer
properties (e.g. melt index and environmental stress crack resistance). Accurate control of the
particle morphology, particle size distribution, and particle strength is also extremely important
as they not only influence reactor operation but also the polymer particle morphology and size
distribution.

Ecovyst’s global manufacturing operations have both the experience and the technical expertise to
manufacture products that meet the specifications demanded whilst exhibiting very low statistical
variance. Four manufacturing processes gives Ecovyst unrivalled flexibility in tailoring support and

catalyst properties.
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Ecovyst silica supports have the broadest coverage of SA and PV available
in the market, providing unsurpassed flexibility in catalyst customization. CS Support
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In polyolefin catalysts, particularly chrome-on-silica catalysts, the surface area,

pore volume and pore diameter of the catalyst support strongly influence the

performance of the catalysts and the properties of the polymers produced. ES Support
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TECHNICAL SUPPORT

AlphaPol™ Z-Cat Ziegler Natta Catalysts

Based on high activity, AlphaPol™ Z-CAT catalysts offer a very favorable balance of cost in use and
operability. The well designed particle morphology and monodispersed particle size distribution
ensure smooth operations and maximum line capacity utilization. AlphaPol™ Z-CAT catalysts are
designed to offer fish eye free products as required in all major polyethylene applications.

Slurry Phase Units

The AlphaPol™ Z-CAT series of catalysts for slurry PE process technologies are based on more than
five decades of polyethylene catalyst development and manufacturing. The series are suitable for
both heavy and light diluent polyethylene polymerization processes, such as stirred tank (CSTR) and
slurry loop reactors.

100 High activity, narrow X X X X 29-32

MWD
102 High activity, semi- X X X 35-39

broad MWD, high melt

strength

Innovene S, Hostalen,

104 “Clean” catalyst, X X X 35-39 Phillips loop and other slurry

semi-broad MWD, low processes

low solubles/wax, low

ethanation, high melt

strength

106 Broad MWD, very high X X X 42 -45
melt strength

Gas Phase Units

The AlphaPol™ Z-CAT series of catalysts for gas PE process technologies are controlled morphology
Ziegler-Natta catalysts enabling robust and reliable gas phase operations for LLDPE and HDPE
production. They can be used in Unipol™ gas phase processes.

These established catalyst features lead to polyethylene with a narrow MWD, delivering outstanding
mechanical and optical properties. AlphaPol™ Z-CAT catalysts have an excellent comonomer
response allowing the production of all LLDPE grades with excellent polymer powder morphology
and flowability even for densities as low as 916 kg/m3.

501 Narrow MWD for LL C4 X X 35-45
& MDPE
503 Narrow MWD for HDPE X X 35-45 Innovene G, Unipol
& MDPE b
505 Narrow MWD for LL C4 / X X X 35-45
LL C6 & MDPE
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Technical Service

Ecovyst offers a high standard of technical
and analytical service to ensure optimum
performance of its products.

Contact our Technical Team via email:
alphapol@ecovyst.com

Allinformation contained in this publication is believed to
be accurate and is given in good faith. Ecovyst Advanced
Materials & Catalysts would be very pleased to co-operate
with organisations who wish to explore further any

resulting possibilities.

However, readers must satisfy themselves as to the
suitability of such information for their own particular
purpose. This applies equally to recommendations or
suggestions made by Ecovyst Advanced Materials &
Catalysts relating to the use of information from this
publication or offered in response to specific enquiries or
otherwise.

No warranty is given as to the fitness of the information
for any particular purpose and any implied warranty or
condition (statutory or otherwise) is excluded except

insofar as such exclusion is prevented by law.

Ecovyst Advanced Materials & Catalysts accepts no
liability for loss or damage (including liability for negligence
or other tortuous act or omission) other than that causing
death or personalinjury arising from reliance on the
information provided. Freedom from patent, copyright or

design protection must not be assumed.
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