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Outlook for PA 6.6

PA 6.6 is in tight supply

* Prices are skyrocketing

Demand for PA 6.6 is increasing

Seven force majeures declared in 2018
* Several years for more supply to come on line

* Will get worse before it gets better

4 S) SOLVAY
asking more fram chemistry®



Impact of PA 6.6 Shortage on Pricing
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PA 6.6 Pricing vs. High Performance Polyamides

Euro per Metric Ton
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Polyamide Performance Spectrum

o )
PA 6.6 PPA

Linear Molecular Structure Partially Aromatic Structure
* Chemical resistance * Broader chemical resistance

* Good mechanical performance * Higher mechanical properties

* Good heat resistance * Higher heat resistance

* High moisture absorption * Lower moisture absorption
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Omnix® HPPA’s Chemistry Similar to PA 6.6

20% ) O

Omnix® high-performance polyamides (HPPA) deliver higher performance
than PA 6.6 and can be injection molded using the same equipment.

g S) SOLVAY
asking more fram chemistry®



Polyamide Performance Spectrum

AN )
PA 6.6 Omnix® HPPA

Standard Performance Best of PA 6.6 plus...

* Chemical resistance * Lower water absorption

* Good mechanical performance - Better dimensional stability

* Good heat resistance - Better retention of mechanical properties
* High moisture absorption * More aesthetic surface appearance
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Moisture Absorption of Omnix® HPPA vs. PA 6.6

Moisture Absorption, %
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Effect of Moisture Absorption on Tensile Modulus

No Change Decreased 25%
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Effect of Moisture Absorption on Tensile Strength
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Surface Appearance of Omnix® HPPA vs. PA 6.6
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Gloss 60°, ASTM D2457

Omnix® HPPA GF50

PA 6.6 GF50

Reflected light measured at 60°demonstrates
the superior surface finish of Omnix® HPPA
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Polyamide Performance Spectrum
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Ixef® polyarylamide’s (PARA) chemistry is more similar to PPA and
completes the performance spectrum between PA 6.6 and PPA.
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Polyamide Performance Spectrum

AN )
Omnix® HPPA Ixef® PARA

Best of PA 6.6 plus... Best of Omnix® HPPA plus...

* Lower water absorption * Even lower water absorption for exceptional

- Better dimensional stability dimensional stability

- Better retention of mechanical properties ’ UItra-sn_"noo.th surface finish for unpgralleled
aesthetics in structural thermoplastics

M thetic surf;
ore aesthetic surface appearance e Metal-like feel
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Moisture Absorption Comparison to PA 6.6

Moisture Absorption, %

16

5.0

4.5

4.0

35

3.0

2.5

2.0

1.5

1.0

0.5

0.0

30% less

85% less
]
Ixef® PARA GF50

17% less

78% less

Omnix® HPPA GF50

m24h/23°C (ISO 62/ASTM D570) %

m Saturation %

PA 6.6 GF50

S

SoLvAay

asking more fram chemistry®




Effect of Moisture Absorption on Tensile Modulus

No Change No Change Decreased 25%
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Effect of Moisture Absorption on Tensile Strength
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Ixef® PARA Provides Best-in-Class Surface Finish
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* Ultra-smooth, resin-rich surface

* Low tendency for sink marks in both thin
and thick components

PA 6.6 GF50
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Used in a Diverse Range of Applications

20

Industries

Automotive
Aircraft & Rail
Consumer
Construction
Healthcare

Oil & Gas
Renewable Energy

Sports & Leisure

Omnix® HPPA
v

v
v
v

Ixef® PARA
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Consumer | Air Fryer Oil Collector

Why Omnix® HPPA?
* High stiffness

Hot oil resistance

Chemical resistance

Food contact approvals

Better surface appearance than
glass-filled PA 6.6
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Automotive | Clutch Cylinder

Why Ixef® PARA?
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High stiffness
Chemical resistance
Low water absorption for dimensional stability

Ultra-smooth surface for low friction, tight seal
and no draft angle

Reduce cost and weight
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Sports & Leisure | Performance Bow

Why Ixef® PARA?

23

High stiffness

Surface aesthetics
Low creep

High fatigue resistance
Low water absorption

Ease of processing
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Construction | Stair Plate Holder

Why Ixef® PARA?

24

High stiffness

Ultra-smooth surface finish for unparalleled
aesthetics in structural thermoplastics

Metal-like feel
Eliminates painting
Resistance to cleaners

Ease of processing
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Healthcare | Surgical Instruments

Why Ixef® PARA?
* Biocompatibility E; ;

* High stifiness ——

* Lightweight ergonomics »
* Gamma-stabilized colors
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Total Value Proposition

26

Omnix® HPPA offers better performance at
the same price as PA 6.6 and can be injection
molded on the same equipment

Global availability of Omnix® HPPA & Ixef® PARA
Global regulatory approvals (food, drinking water)
Stable pricing ahead

Specialty grades available

Technical support worldwide




Thank You for
Your Time Today!

&

www.SolvaySpecialtyPolymers.com
SpecialtyPolymers.Americas@solvay.com
SpecialtyPolymers.EMEA@solvay.com
SpecialtyPolymers.Asia@solvay.com
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Safety Data Sheets (SDS) are available by emailing us or contacting your sales representative. Always
consult the appropriate SDS before using any of our products.

Neither Solvay Specialty Polymers nor any of its affiliates makes any warranty, express or implied, including
merchantability or fitness for use, or accepts any liability in connection with this product, related information
or its use. Some applications of which Solvay’s products may be proposed to be used are regulated or
restricted by applicable laws and regulations or by national or international standards and in some cases by
Solvay’s recommendation, including applications of food/feed, water treatment, medical, pharmaceuticals,
and personal care. Only products designated as part of the Solviva® family of biomaterials may be
considered as candidates for use in implantable medical devices. The user alone must finally determine
suitability of any information or products for any contemplated use in compliance with applicable law, the
manner of use and whether any patents are infringed. The information and the products are for use by
technically skilled persons at their own discretion and risk and does not relate to the use of this product in
combination with any other substance or any other process. This is not a license under any patent or other
proprietary right.

All trademarks and registered trademarks are property of the companies that comprise the Solvay Group or
their respective owners.

© 2018 Solvay Specialty Polymers. All rights reserved.

www.solvay.com
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