ARKEMA PLASTIC ADDITIVES
FOR VINYL FLOORING
SOLUTIONS
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INNOVATION THROUGH IMPACT
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TECHNOLOGY
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IMPROVED MELT STRENGTH PROVEN WEATHERABILITY
AND RELIABLE RIGID and VIA ACRYLIC COPOLYMERS

SEMI-RIGID PVC FOR PVC BUILDING AND
PROCESSING CONSTRUCTION PRODUCTS

DIVERSE PVC ADDITIVE
PRODUCT PORTFOLIO
FOR ALL FORMULATIONS
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ARKEMA PLASTIC ADDITIVES SOLUTIONS FOR VINYL FLOORING (LVT, SPC, ETC)

~* Clear vinyl wear layer:

e Clear vinyl layer can be modified with specialty Arkema
Clearstrength® impact modifiers and Plastistrength® O
process aids to maintain weatherability, durability, and
transparency

“* Patterned vinyl aesthetic layer:

e Weatherable vinyl print layer modified with Arkema
Durastrength® impact modifiers and Plastistrength®
process aids will provide mechanical integrity and UV
protection helping aesthetics endure

“* Reinforced vinyl backlayer:

e Specialty Plastistrength® process aids help to incorporate
high filler levels and provide consistent PVC melt
processing while Durastrength® impact modifiers can add
mechanical integrity to tongue and groove assemblies

“* Reinforced mid / inner layer:

e Typically a fiber-reinforced layer providing support in the
overall LVT construction (can be calendered vinyl film)

...................




CLEAR VINYL WEAR LAYER

“* Durability and transparency:

e Transparency: Clearstrength® W300 impact modifier
offers fransparency and durability paired with
Plastistrength® process aids

e Durability: Clearstrength® impact modifier
technology improves drop dart impact resistance
and mechanical integrity

e UV Protective /| Weatherable: Arkema acrylic
technology offers weatherability through specialty
MBS chemistry in Clearstrength® W300 and
Plastistrength® process aids

e Processability: Plastistrength® process aids offer
balanced melt processing, fusion promotion and
metal release as needed for the tfransparent
protective layer

T Component |_phr

PVC resin (0.81 = 0.921 V)
Ca / In stabilizer

Stearic acid

Vikoplast® 100 or plasticizer
Clearstrength® W300
Plastistrength® 550
Plastistrength® 770

UV Stabilizer

100



PATTERNED VINYL AESTHETIC LAYER

“* Vinyl aesthetic performance:
e Weatherable: Durastrength® acrylic impact
modifiers and Plastistrength® process aids offer

proven weatherability for B&C product lines

e Durability: Durastrength® impact modifier chemistry
offers high efficiency technology providing
mechanical integrity and a wide PVC melt
processing window

S Compornent —|_phr

e Processability: Plastistrength® process aids offer PV resin (O'.8.] Ay 190
balanced melt processing, fusion promotion and Ca/In stabilizer 2
metal release as needed for the transparent Lubricants (ester-based) 0.5-1.5
protective layer Vikoplast® 100 or plasticizer 8-10

Vikoflex® 7170 or ESBO 2-3
Durastrength® 350 10
Plastistrength® 562NA 1.5
Plastistrength® 770 0.5
Titanium dioxide / pigment 10



DURASTRENGTH® IMPACT MODIFIER WEATHERABILITY

“# QUV weathering results: QUV Weathering Data (2000 Hours)
e Durastrength® impact é I
modifier weathering
performance trusted in 5
PVC B&C applications
e Durastrength® 350 impact -"_é
modifier offers highest 24
rubber content ‘—3
e Arkemaimpact modifier 2
performance meets g 3
industry requirements 5 —-3.9 phr D-350
e FErrorbarsshow aDeltaE  § ) -m-4.0 phr Competitor A
H XL
+ 1 unit (normgl error for = _=-3.8 phr Competitor B
QUV weathering) -
g 1
O L} L} L] 1
0 500 1000 1500 2000
Hours QUV Exposure
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PLASTISTRENGTH® 562 NA PROCESS AID IN FLEXIBLE AND SEMI-RIGID FORMULATIONS

“# Continuing new technology Excellent or ol
developments for flexible vinyl: 3000 celient processing:

e Plastistrength® 562 NA process aid offers
excellent processing for opaque, semi-rigid
and flexible PVC formulations 2600

e Cost-effective solution for calendered
or extruded PVC film applications

Plastistrength® 530

Plastistrength® 562 NA

e Allows tailored rheology and use level 5 2
versus traditional acrylic technology €
o
=
2 '
PVC resin (0.91 V) 100 : K
e \ 1
Ca / In stabilizer 2 wo 4 ;'
Vikoflex® 7170 (ESO) 2 Yaor”
Plasticizer (DOTP) 20 Expanded Fusion: 150°C, 50 RPM (100cc)
1000 t t t t t t t t i
Plastistrength® Process Aid Oor1.5 0 1 2 3 4 5 6 7 8 9
Time [min]
F’LASTISTRENGIH'



REINFORCED VINYL BACKLAYER

“* Backlayer performance:

e Durability: Durastrength® acrylic impact modifier
boosts ftongue and groove integrity

e Processability: Plastistrength® process aids
incorporate high filler content allowing consistent
processing and reliable backlayer performance

e Innovation: Plastistrength® process aids for foam
PVC boost new generations of rigid LVT lowering
density and building consistent cellular structure

e Cost-efficiency: Patented Arkema Durastrength®
impact modifier and Plastistrength® process aid
technology links high performance PVC additives to
cost-efficiency for LVT formulators

** Plastistrength® 580 process aid
(6 - 10 phr) recommended for
foam LVT backlayer formulations

Component

PVC resin (0.81 —0.91 IV) 100
Ca / In stabilizer 2-3
Lubricants (varied) 0.5-2
Vikoplast® 100 or plasticizer 20-30
Vikoflex® 7170 or ESBO 2-5
Durastrength® 4000 0-10
Plastistrength® 562N A** 2-4
Calcium Carbonate (3-20 um) 100 - 300
Titanium dioxide / pigment 2.5

...................



CONSISTENT PROCESSING PARAMOUNT WITH ELEVATED FILLER CONTENT

4000 T i . o

filler incorporation continues: Brabender fusion: 130°C, 50 RPM (80 grams)
e At ultra-high filler loading levels, 2500 1

LVT backlayeris ~ 65% CaCOs
e Filler necessary for product

performance with consumers, but 3000 T

difficult to incorporate into a

continuous melt 2500 1

_____ Component ____|_phr __

Torque (m g)

—No PA #1
i 821V 1
PVC Resin (0.82 V) 00 oo —No PA #2
Plasticizer (DOTP) 20 No PA #3
—NO
Vikoflex® 7170 (ESBO) 10 1000
’ —No PA #4
Caln stabilizer 2.5
Stearic acid 0.2 500 -
Process Aid 0
Calcium carbonate (3 um) 250 0 : ' ' : : :
0 2 4 6 8 10 12
Titanium dioxide 2.5

Time (min)



PLASTISTRENGTH® 562 NA PROCESS AID IN HIGHLY FILLED FORMULATIONS

e Plastistrength® 562 NA process aid provides
processing consistency and promotes fusion

e |deal forrigid and semi-rigid LVT backlayer
and vinyl substrate formulations

" Component | o

PVC resin (0.82 V) 100
Ca / In stabilizer 2.5
Stearic acid 0.2
Vikoflex® 7170 (ESO) 10
Plasticizer (DOTP) 20
Plastistrength® Process Aid 3

Calcium carbonate (3um) 250

Titanium dioxide 2.5
F’LASTISTRENGIH'
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3600 +

2700 T+

Torque (mg)
]
o

e
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PTa;fisffengfh® 530

Expanded Fusion: 130°C, 50 RPM (80 g)

0 1 2 3 4 5 6 7 8 9 10
Time (min)



DURASTRENGTH® 4000 IMPACT MODIFIER FOR HIGHLY FILLED SUBSTRATE

# Excels in highly filled PVC formulations:

e Durastrength® 4000 impact modifier provides expected impact
performance while delivering benefits of acrylic fusion promotion

e Best suited for rigid LVT backlayer and vinyl substrate formulations
e Added mechanical integrity to tongue and groove assemblies

3500

3000 -

Durastrength® 4000

Acrylic fusion promotion

and impact strength!

©
2500 +
E CPE grades
()]
o
=6 2000 T
o
1500
Expanded Fusion: 175°C, 75 RPM (100cc)
1000 . : : : : : : |
00 0.5 10 1.5 20 2.5 30 3.5 40
DURASTRENGTH Time (min)

12

Izod Impact Strength (4.5 phr)

5 -
41
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Q
3
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g
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Durastrength® CPE 1 CPE 2

4000

PVC resin (0.91 V)

Reverse ester Sn stabilizer (8% Sn)
Calcium stearate

Paraffin wax

Oxidized PE

Impact modifier

Calcium carbonate (0.7 um)

Titanium dioxide

100
2.5
0.2
10
20

S Component | o



OPTIMIZING CELL STRUCTURE --EE- DENSITY REDUCTION
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Plastistrength® 580 process aid offers
ultra-

high weight technology for

efficient foaming performance:

e Generally, increasing molecular weight is
desirable for improved efficiency and

final performance

e Balancing loading level vs. melt strength
allows for dialed-in cellular structure and

density in final PVC foam article

0.61
Laboratory CM-55 Trim Board Exirusion
0 0.60
v
S~
2
P
‘% 0.59
c
[
o
g 0.58
o
[T 55
5 phr 7 phr 9 phr
0.57
Plastistrength® 580  High Conventional
PLASTISTRENGTH
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Force [N]

08 -

0.6 1

04 A

02 A

00

— Conventional PA
—High MW PA
—Ultra-high MW PA

PVC melt
strength

/PVC melt strength and cell structure uniformity ’I‘ as MW']\/

20

40

60

*cellular PVC formulations w/ 5 phr PA

80 100
Pull-off speed [mm/s]

120

140




CONTACT US

Plastics Additives LVT Team — NORTH AMERICA

“# linda Armitage

Boost your performance with
Plastic Additives / ACR Sales - Account Manager

linda.armitage@arkema.com

919 607 5352 JURASTRE ‘L:RKEME\ impact modifiers
~* Eric Peterson
Plastic Additives R&D - Sr. Technical Service Engineer an d
eric.peterson@arkema.com
610 306 8124
PLASTISTRENGTH process aids!
~# Kevin Yocca =7 ARKEMA

Plastic Additives New Business Development Manager Thank you for your attention!

kevin.yocca@arkema.com
484 343 8055

Please visit our website for more information about Arkema and our newest technology:

e ARKEMA Plastic Additives: hitps://www.arkema.com/en/products/product-families/plastic-additives/
e ARKEMA technology: Arkema.com

14 ARKEMA
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*ss3* PLASTIC ADDITIVES PORTFOLIO FOR B&C NEEDS

ACRYLIC PROCESS AID AND IMPACT MODIFIER SOLUTIONS

cQALINg ARKEMA
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Printable

Vinyl Sheet = = i Vinyl Roofing

made easier through enhanced melt strength and improved
fusion promotion with new ARKEMA technology

Calendered
Vinyl Film
Applications




PVC Window Profile

Reliable ARKEMA Plastic Additives technology offers tunable

performance and cost-efficiency for ngld PVC formulationsin profile
and ;ubsro’re opplico’r[ons
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ARKEMA PLASTIC ADDITIVES

DURASTRENGTH® Acrylic Impact Modifiers

PRODUCT TYPICAL APPLICATION

DURASTRENGTH

=7 ARKEMA

PRODUCT TYPICAL APPLICATION

200
350
4000
440
506

Industry standard general purpose / PVC

Highest efficiency / PVC

Multifunctional acrylic composite / PVC

Superior colorability and cold temperature impact in PC based resins

Multifunctional for injection molding / PYC

PLASTISTRENGTH® Processing Aids

PRODUCT TYPICAL APPLICATION

530
550
551

566
580

379

General purpose foam application, high melt strength / PVC
General extrusion, semi-rigid and rigid processing / PYC

General extrusion and calendering / PVC

Foam core pipe, fence, deck and rail / PVC
Thick foam sheet and low density applications / PYC

Multifunctional process aid for foam applications / PVC

510
5385
527
731

Multifunctional, faster fusion, high gloss / PVC
Multifunctional, high efficiency, metal release / PVC
Multifunctional, highest efficiency, weatherability / PVC
Multifunctional, low gloss, weatherability / PVC

PLASTISTRENGTH

a7 ARKEMA

PRODUCT TYPICAL APPLICATION

552
576
770

L1000
562

Improved melt strength and processing / PC all resin types
Faster fusion, increased filler potential / PYC

Metal release for profile extrusion, calendering, and foam sheet /
all resin types

All-acrylic lubricant and metal release / all resin types

Fusion promotion / cost-efficiency for semi-rigid and highly

filled PYC

..........
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ARKEMA PLASTIC ADDITIVES

CLEARSTRENGTH® MBS Impact Modifiers CLEARSTRENGTH
&7 ARKEMA
PRODUCT TYPICAL APPLICATION PRODUCT TYPICAL APPLICATION
140 Highest transparency, low crease-whitening / PYC 859 Ultra high impact for opaque pipes and fittings, technical
films / PVC
22:3 Very high impact for opaque pipes and fittings, technical films ~ E-920 General purpose / PC and PC ABS
/PVC
303H High impact, high transparency / PVC E-950 High impact, low temperature applications / PC and PC
polyester blends
320 General purpose transparent films, sheets and bottles easy W-300 Specialty acrylic, transparent and UV resistant profiles / PVC
fusion / PVC
350 High impact and low temperature use, good transparency for

bottles / PVC

BIOSTRENGTH® Impact Modifiers for Biopolymers BIOSTRENGTH
=7 ARKEMA
PRODUCT TYPICAL APPLICATION PRODUCT TYPICAL APPLICATION
150 High rubber impact modifier for opaque thermoformed sheets 280 Transparent impact modifier / PLA and biopolymers
and injection / PLA and biopolymers
CLEARSTRENGTH® MBS Toughener CLEARSTRENGTH
=7 ARKEMA
PRODUCT TYPICAL APPLICATION
XT-100 Toughener for composite materials and structural adhesives in

readily dispersible powder form. Offers formulation versatility
with limited impact on host resin viscosity

...................
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DISCLAIMER

The statements, technical information and recommendations contained herein are believed to be accurate as of the date hereof. Since the conditions and
methods of use of the product and of the information referred to herein are beyond our control, ARKEMA expressly disclaims any and all liability as to any results
obtained or arising from any use of the product or reliance on such information; NO WARRANTY OF FITNESS FOR ANY PARTICULAR PURPOSE, WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION PROVIDED HEREIN.

The information provided herein relates only to the specific product designated and may not be applicable when such product is used in combination with

other materials or in any process. The user should thoroughly test any application before commercialization. Nothing contained herein constitutes a license to
practice under any patent and it should not be construed as an inducement to infringe any patent and the user is advised to take appropriate steps to be sure
that any proposed use of the product will not result in patent infringement. See SDS for Health & Safety Considerations. Arkema has implemented a Medical Policy
regarding the use of Arkema products in Medical Devices applications that are in contact with the body or circulating bodily fluids:
http://www.arkema.com/en/social-responsibility/responsible-product-management/medical-device-policy/index.html

Arkema has designated Medical grades to be used for such Medical Device applications. Products that have not been designated as Medical grades are not
authorized by Arkema for use in Medical Device applications that are in contact with the body or circulating bodily fluids. In addition, Arkema strictly prohibits the
use of any Arkema products in Medical Device applications that are implanted in the body or in contact with bodily fluids or tissues for greater than 30 days. The
Arkema tfrademarks and the Arkema name shall not be used in conjunction with customers' medical devices, including without limitation, permanent or temporary
implantable devices, and customers shall not represent to anyone else, that Arkema allows, endorses or permits the use of Arkema products in such medical
devices.

It is the sole responsibility of the manufacturer of the medical device to determine the suitability (including biocompatibility) of all raw materials, products and
components, including any medical grade Arkema products, in order to ensure that the final end-use product is safe for its end use; performs or functions as
intended; and complies with all applicable legal and regulatory requirements (FDA or other national drug agencies) It is the sole responsibility of the manufacturer
of the medical device to conduct all necessary tests and inspections and to evaluate the medical device under actual end-use requirements and to adequately
advise and warn purchasers, users, and/or learned intermediaries (such as physicians) of pertinent risks and fulfill any postmarket surveillance obligations. Any
decision regarding the appropriateness of a particular Arkema material in a particular medical device should be based on the judgment of the manufacturer,
seller, the competent authority, and the treating physician.

© 2020 Arkema, Inc. All Rights Reserved
Plastistrength®, Clearstrength® and Durastrength® are registered trademarks of Arkema.
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