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Koattro Metallocene PB-1 Materials as the preferred polymer backbone

Courtesy of SABA Dinxperlo B.V.

www.lyondellbasell.com



PB-1 for Hot Melt Adhesives
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In advanced production environments where safe, efficient and
environmentally friendly assembly processes are required, solvent free Wide Melt Slow
adhesive systems are enjoying a growing acceptance. LyondellBasell has Viscosity Crystallization
developed a dedicated metallocene PolyButene-1 portfolio (mPB-1) well Range and High

. . . . . Crystallinity
suited as a polymer building block in Hot Melt Adhesive formulations for
automated adhesive assembly processes.

This Koattro portfolio offers a wide melt viscosity range with excellent

wetting capabilities, extended open time, a high cohesive strength with g?:gmf;
a good stiffness/impact balance and a very good thermal stability. In
addition, mPB-1 materials are phthalate-free.

These key characteristics respond to the needs of diverse HMA
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processes in assembly, woodworking, non-woven (hygiene) and I\Jl-gt‘;vumgxll-JIE;L Pointand Low
ackaging applications. Customers increasingly replace other ' Glass Transition
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thermoplastics by mPB-1 materials because of the exceptional property
profiles and low environmental footprint.

Products and Applications

Customers choose our metallocene PB-1 material as polymer backbone for innovative HMA formulations for the
following reasons:

I the broad operational temperature range, I the extended open time, as well as

I the medium to low viscosity profiles, I the low odour and volatile organic compounds (VOC's).



Woodworking
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OverLap Shear Strength

In woodworking adhesive formulations Koattro PB M
0600M combines low viscosity, high flexibility and thermal
resistance against shear forces (high shear adhesion 1
failure temperature - SAFT) for advancing the durability 1 I
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and environmental friendliness of furniture items.
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Mattress assembly
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The assembly of spring-loaded mattresses requires an Relative Open Time [%]
excellent green strength* combined with a long open time 140% 1
to allow a manual or automated assembly process. 120% 1

100% o

Koattro PB M 1200M is used as a key component in
adhesive formulations for sandwich mattress assembly,
providing the flexibility and durability that a mattress
should provide for a good night's sleep.
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*hot tack 0%

Multipurpose APAO (REF) Koattro PB M 0600M Koattro PB M 1200M



Packaging assembly

The effective wetting of porous (cardboard) and non-
porous surfaces (coated paper / cardboard) is of the
utmost importance in packaging assembly processes.
Thermal stability, low viscosity and fast setting times do
complete the property profile for HMA formulations to
allow high production speeds used for cardboard boxes,
trays and paper bags.

The use of Koattro mPB 1 in HMA formulations offers the
right amorphous / crystalline composition balance and
may allow for a reduction of the tackifier contents.
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Non-woven hygiene applications

Extraordinarily high production
speeds require HMA formulations
that are accurately sprayable, offer
excellent thermal stability and have
high tackiness to allow a flawless
assembly process.

Non-woven hygiene applications
typically require flexible, odourless
and light-coloured adhesive solutions
that preferably can be applied at low
temperatures.

Koattro PB M 1500M is a flexible
mPB-1 grade offering an unmatched
flow / elasticity balance responding
to the needs in this very demanding
application segment.



Koattro Portfolio for Hot Melt Adhesives

LyondellBasell has industrialized new Koattro metallocene Polybutene-1 grades (mPB-1), providing an outstanding
combination of properties to HMA formulators:

I melt viscosity range of 230.000 - 3.000 mPa*s @ 190°C — good wettability
I crystallinity range of 65-25% — good cohesion/adhesion — flexibility balance

I blends are possible to tailor the melt viscosity and the physical property profile
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Brookfield viscosity @190 °C (mPa*s)

Melt Flow Rate V?sr::)g:iftlsz) BoReTT : Tg Flexural
Grade Name (190°C/2.16kg) 190°C (via DMTA) Modulus
(9/10 min.) mPa*s (g/cm?d) °C MPA
Koattro PB M 0600M 600 13500 0.89 -26 97 100
Koattro PB M 1200M 1200 6900 0.91 -13 82 340
Koattro PB M 1500M 1500 5600 0.89 -30 97 <100
Koattro PB M 2500M® 2500 3200 0.91 -13 84 350
Koattro PB M 8510M 45 230600 0.89 -22 81 120
Koattro PB M 8911M 200 46600 0.89 -22 82 100

Koattro mPB-1 products are manufactured in the LyondellBasell Polybutene-1 plant located in Moerdijk, The Netherlands.

Please contact us to learn more about these innovative products. Our Application Development engineers are available to

support you in your development of tomorrow's HMA formulations.

(1) Experimental Grade

Note: Typical properties not to be construed as specifications. Information related to relevant regulatory subjects is available in the Product
Stewardship Bulletin (PSB) on the website: lyb.com



LyondellBasell (NYSE: LYB) is one of the largest plastics, chemicals and refining
companies in the world. Driven by its 13,400 employees around the globe,
LyondellBasell produces materials and products that are key to advancing

solutions to modern challenges like enhancing food safety through lightweight
and flexible packaging, protecting the purity of water supplies through stronger
and more versatile pipes, and improving the safety, comfort and fuel efficiency

of many of the cars and trucks on the road. LyondellBasell sells products into
approximately 100 countries and is the world'’s largest licensor of polyolefin
technologies. In 2018, LyondellBasell was named to Fortune Magazine's list of the
“World's Most Admired Companies.”

Our 30-year heritage of developing PB-1 products for different demanding
industries provide the profound basis for a exceptional product portfolio.
Polybutene-1 (PB-1) Koattro resins improve Hot Melt Adhesive formulations.

For more information, visit lyb.com or please contact:

Europe Africa, Middle East, India
EU.Polymers@lyb.com AFMEI Polymers@lyb.com
North America Asia
NA.Polymers@lyb.com AP.Polymers@lyb.com
South America Australia/New Zealand
SA.Polymers@lyb.com AU.Polymers@lyb.com

Grades for Europe, Middle East, Africa and Asia-Pacific

Any technical advice, assistance, recommendations, testing or reports provided by the LyondellBasell (“LYB") family of companies to you for any reason, including, but not limited to (i) the selection,
processing or use of a LYB product, (ii) the storing, handling or usage of a LYB product, or (iii) the modification of a LYB product in an end-use application, or (iv) assistance about technical feasibility
of applications, or (v) assistance about design and simulation methods or procedures (collectively, “Technical Assistance”) is given and accepted at your sole risk and without any warranty whatsoever.
LyondellBasell will have no liability or responsibility for the use of, results obtained from, or any other aspects of the Technical Assistance, including, but not limited to, the preparation and delivery
hereof. You are encouraged to verify independently any such Technical Assistance.

Before using a product sold by a company of the LyondellBasell family of companies, users should make their own independent determination that the product is suitable for the intended use and
can be used safely and legally. SELLER MAKES NO WARRANTY; EXPRESS OR IMPLIED (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY
WARRANTY) OTHER THAN AS SEPARATELY AGREED TO BY THE PARTIES IN A CONTRACT.

Users should review the applicable Safety Data Sheet before handling the product.

This product(s) may not be used in the manufacture of any of the following, without prior written approval by Seller for each specific product and application: (i) U.S. FDA Class | or Il Medical Devices; Health
Canada Class |, Il or Il Medical Devices; European Union Class | or Il Medical Devices; (ii) film, overwrap and/or product packaging that is considered a part or component of one of the aforementioned
medical devices; (iii) packaging in direct contact with a pharmaceutical active ingredient and/or dosage form that is intended for inhalation, injection, intravenous, nasal, ophthalmic (eye), digestive,
or topical (skin) administration; (iv) tobacco related products and applications, electronic cigarettes and similar devices; (v) safety components in automotive applications, for example: air bags, air
bag unit housings and covers, seat belt mechanisms, brake systems, pedals and pedal supports, steering systems. The product(s) may not be used in: (i) U.S. FDA Class Ill Medical Devices; Health
Canada Class IV Medical Devices; European Class Ill Medical Devices; (ii) applications involving permanent implantation into the body; (iii) life-sustaining medical applications.

All references to U.S. FDA, Health Canada, and European Union regulations include another country’s equivalent regulatory classification.

PB-1 may not be used in the manufacture of pipe applications intended for sale or shipment to North America, without prior written approval by Seller for each specific product and application.

In addition to the above, LyondellBasell may further prohibit or restrict the use of its products in certain applications. For further information, please contact a LyondellBasell representative.

You can find out more about us by visiting our website at: www.lyb.com

Copyright LyondellBasell Industries Holdings, B.V. 2018

Koattro is a trademark owned or used by the LyondellBasell family of companies and is registered in the U.S. Patent and Trademark Office.
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