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Elevast™ Polymer Modifiers — Technology Platform

= Specialty hydrocarbon fluids for tailoring polyolefin performance
— Innovation based on proprietary technology platform
— Applicable to a broad range of polyolefins and applications
— Provides a novel balance of properties, ability to extend property ranges
— Improves processing efficiency

"= Focus of this presentation
— Use of Elevast™ as a plasticizer for polyolefin elastomers

— Advantages over conventional process oils
» synergistic with curing agents
* processing improvements
* property improvements

— Demonstrated for peroxide-cured EP(D)M formulations
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Elevast™ — A Premier Plasticizer for Polyolefin Elastomers

= |deal plasticizer should be ...
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Potential Competitive Advantages with Elevast™

= Faster processing, for increased productivity
— Higher rate of cure
— Lower compound Mooney viscosity

= More effective use of cure agents

= Superior properties, especially at temperature extremes

— Higher state of cure
» lower compression / tension set
* increased modulus, tensile strength
* increased tear resistance
* reduced oil swell

— Lower glass transition temperature
» improved low-temperature flexibility and toughness

— Superior permanence
» longer retention of properties upon heat aging
» reduction or elimination of exudation problems (fogging, bleeding, blooming, iridescence)
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Elevast™ in Example EP(D)M Formulations

Hose / Belt Mechanical good

Formulation (parts by weight) : 1 2 3

EPM / EPDM

Vistalon™ 706 / Vistalon™ 7500 (70/30)
Vistalon™ 785 / Vistalon™ 8800 (50/50)

Carbon black + mineral filler

Plasticizer (Elevast™ or paraffinic process oil)

Peroxide

Antioxidants and other ingredients

= Improved processibility
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Superior Heat Aging Performance

= Superior permanence of Elevast™

= Better retention of properties at high temperature
. Tensile properties upon aging
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Superior Elasticity, Especially at Low Temperature

= Lower compression and tension set 25 - Formulation 3
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— Low temperature = superior plasticization m Elevast™ R170/R120

" Reduced oil swell
— Tighter cure
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= Enhanced low temperature flexibility

TS 72 hrs TS 72 hrs
-20°C 85°C

80 - Formulation 3 35 Formulation 2
70 - m Process oil m Process oil

30 A
Elevast™ C30 m Elevast™ C70

60 -
50 -
40 -

30 ~

compression set (%)

20 +

compression set (%)

10 -

CS 22 hrs CS 22 hrs CS 22 hrs CS 168 hrs CS 22 hrs CS 168 hrs
-20°C -30°C -40°C 70°C 125°C 125°C



Balance Cost and Properties

= Adjust cure agent(s) to achieve same cure rate/state ... or, to tune properties
— More effective use of cure agents
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Elevast™ Polymer Modifiers for Polyolefin Elastomers

= New family of specialty plasticizers for polyolefin elastomers 9
— Exceptionally low pour points across grade slate '\ﬁ
‘ -

— Available in a wide range of viscosities
— Negligible interaction with peroxide cure packages
elevate your expeciations

= Step-out performance over paraffinic process oils

— Simultaneous processing and property improvements
» lower Mooney, faster and tighter cure
» improved property retention at high and low temperatures

— Novel balance of properties

= Applicable to a variety of systems and demanding applications
— EP(D)M, butyl, natural rubber, polybutadiene
— Peroxide cure, radiation cure, sulfur cure
— Extruded and molded goods
* belts, hoses
» seals, gaskets

» weatherstrip
* wire & cable




Elevast™ Technology from ExxonMobil Chemical

©2007 Exxon Mobil Corporation. To the extent the user is entitled to disclose and distribute this document, the user may
forward, distribute, and/or photocopy this copyrighted document only if unaltered and complete, including all of its headers,
footers, disclaimers, and other information. You may not copy this document to a Web site. ExxonMobil does not
guarantee the typical (or other) values. Analysis may be performed on representative samples and not the actual product
shipped. The information in this document relates only to the named product or materials when not in combination with
any other product or materials. We based the information on data believed to be reliable on the date compiled, but we do
not represent, warrant, or otherwise guarantee, expressly or impliedly, the merchantability, fithess for a particular purpose,
suitability, accuracy, reliability, or completeness of this information or the products, materials, or processes described.
The user is solely responsible for all determinations regarding any use of material or product and any process in its
territories of interest. We expressly disclaim liability for any loss, damage, or injury directly or indirectly suffered or
incurred as a result of or related to anyone using or relying on any of the information in this document. There is no
endorsement of any product or process, and we expressly disclaim any contrary implication. The terms “we”, “our”,
“ExxonMobil Chemical’, or “ExxonMobil” are used for convenience, and may include any one or more of ExxonMobil
Chemical Company, Exxon Mobil Corporation, or any affiliates they directly or indirectly steward. ExxonMobil, the
ExxonMobil Emblem, the “Interlocking X" Device, Elevast, and Vistalon are trademarks of Exxon Mobil Corporation.

All charts included in this presentation are based on ExxonMobil data.
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