We will start soon...

To make this call most efficient for everybody, we have muted your phones.
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For questions, kindly use the chat function.

Should you have trouble hearing us, kindly choose “use computer for audio”. Should there still be issues,
kindly try reconnecting to the webinar.

The presentation will be shared with all participants after the webinar.

Don't want to miss the next webinars? Reglsterfor our newsletters at:
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Our comprehensive portfolio enables solutions for various
industries

Rheology i j i l.Light $tabilizers
Modifiers L A : B "&"Anti-oxidants

seecececececee BASF is the premiere provider of Performance & Formulation Additives cecececececees
: for the paints and coatings industry :
™ :
E Architectural Ind .\str'al : Automotive Furnitur‘xe & . ; Printing & ; .
: Coatings Co:ting;s Coatings Flooring Adhesives Construction Packaging Composites .

O -BASF

We create chemistry




Strong brands to empower your business

Water-based brands Application Solvent-based*brands
Dispex® / Dispex® Ultra DISPERSING AGENTS Efka®
Foamaster® / FoamStar® DEFOAMERS Efka®
Rheovis® (organic) / Attagel® (clays) RHEOLOGY MODIFIERS Efka®
Hydropalat® WETTING AGENTS Efka®
Loxanol® FILM-FORMING AGENTS Efka®

Tinuvin® LIGHT STABILIZERS Tinuvin®
Irganox® ANTIOXIDANTS Irganox® / Irgafos® / Irgastab®
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*Efka® includesalso High Solidsand 100% Solid Systems

O -BASF

We create chemistry




Agenda

1. Introduction

2. Formulation Additives for composites & gel coats

= Air release agents
= Surface modifiers
= Dispersing & wetting agents
= For fillers loadings
= For pigments dispersions
= Anti-separation agents

3. Summary O-BASF



Scope

Our portfolio accompanies formulators of thermoset systems, based on different
matrix’ resins (UPE, epoxies, vinyl esters ..) as used in a number of processes to
deliver finished parts

v Continuous processes (e.g. pultrusion)

v" Injection processes (e.g. Bulk Moulding Compounds
thermoplastic injection is excluded)

v' Compression processes (e.g. Sheet Moulding Compounds)

v' Manual processes i
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Air release agents for gelcoats and composites

Efka Polymer based air release agents

PB

2XXX
Efka PB 2720 . . For transparent UP
Efka PB 2770 . Additional wetting
Efka PB 2020 .
Efka PB 2001

Efka PB 2010

Work horse in composites systems

Stands thicker layers

Supports transparency

Siloxane based air release agents

. Ambient curing under low shear forces
Efka Sl 2040 . Excellent for UP and Epoxies
Efka PB 2744 For un- and pigmented systems

Efka S1 2722 S
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Efka® PB 2720

Solution of deaerating substances, silicone-free

Performance highlights:

m  Silicone-free air release agent, supports de-aeration during application of
compounds or laminates
Broadest UPE systems compatibility
Suited for filled/reinforced thermoset systems such as UPE

m  Synergistic effect with Efka FA 4644 / 4647

Application: Characteristic Values:
Efka® PB 2720 finds use in many processes, including casting. Appearance colorless, clear to slightly hazy liquid
Efka® PB 2720 is of standard use in UPE systems including gel-coats. Density at 20°C ~0.84 g/cm?

Solvent alkyl benzene/industrial spirit (boiling

Efka® PB 2720 is a cost effective air release agent.
range 140-165°C)

O -BASF
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Surface modifiers for gelcoats and composites

Silicone free non-modified polyacrylates

= Efka FL 3750 (100%)

= Efka FL 3740 EH (100% active)
= Efka FL 3741 (100% active)

= Efka FL 3778 (70% active)

Silicone free fluorocarbon-modified polyacrylate
= Efka FL 3277 (100% active)

Organically modified polysiloxane

= Efka SL 3236 (100% Active)
= Efka SL 3035 (52% Active)
= Efka SL 3030 (15% Active)

Supports air release

Providingslip Providing levelling
Additional wetting

O -BASF
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Efka® FL 3277

Surface modifiers - Fluorocarbon modified polyacrylate

Performance highlights:

Fluorocarbon modified polyacrylate
m  Stronger anti-cratering effect

B Provides additional substrate wetting

Application: Characteristic Values:
Efka® FL 3277 is a surface modifier suited for BMC & gel-coats UPE. Efka® FL Appearance slightly hazy, lightly colored liquid
3277 gives excellent levelling performance in solvent-free epoxies & Active ingredients ~985 %
polyurethane thick systems.
Flash point 85 °C (185 °F)
~1.470
Color =<2
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Wetting & dispersing agents for inorganics in gelcoats and
composites

Efka® FA 4611 (100%)

Efka® FA 4672 (100%)

Efka® FA 4620 (100%)

Efka® FA 4612 (100%)

Efka® FA 4610

Efka® FA 4665
Efka® FA 4666

Efka® FA 4644
Efka® FA 4647
Dispex®Ultra FA 4431
(100%)

Fillers phr

| | | | .
»

! | I |
100 150 200 250 300

Low molecular weight dispersants - Indicative ranking in UPE systems 1= BASF
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Wetting & dispersing agents for inorganics in gelcoats and
composites

O LS-200 phr CaCoO3 @ LS-275 phr ATH @ LP-200 phr CaCO3

70,0%

60,0%

50,0%

40,0%

30,0%

20,0%

viscosity reduction

10,0%

0,0% .
Efka® FA 4620 Benchmark 1

Efka® FA 4620 - ex: towards CaCO;/ ATH in SMC compound

Viscosity reduction of different SMC formulations




Efka® FA 4620

Solvent-free wetting agent for inorganic powders in 100% systems, non aqueous compounds

-
"' | w Performance highlights:
B Wetting & dispersing agent for fillers like CaCO3, ATH
B Improves wetting and incorporation of fillers
B Reduces viscosity of compounds or allows higher filler loading
m  Contributes to a more suited rheology to the related processes
m  Supports hiding power of TiO2
Application: Sustainability Characteristic Values:
Efka® FA 4620 is an acidic polyester wetting highlights: Appearance Clear brownish liquid
& dispersing agent.
B Free of solvents Gardner colour </=8
Efka® FA 4620 finds use in compounds & Solids ~100%
gel-coats and fits well in most UPE based _
systems for example for SMC, gel-coats Acid value ~ 290 mg KOH
formulations. Density ~1.25 glcm?

Not designed for Co-accelerated systems.

O -BASF
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Wetting & dispersing agents for organics
High molecular weight dispersants in composites & gelcoats

High molecular weight dispersing agents are especially suited for
coloured organic pigments thus of special interest for pigment
pastes in particular or for gel-coats.

Examples of most used dispersing agents

Polyurethane polymers:
Efka® PU 4010/ Efka® PU 4063 / Efka® PU 4047 / Efka® PU 4050

Polyacrylate polymers:
Efka® PA 4402/ Efka® PA 4401

Advanced polymers:
Efka PX 473X grades
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Anti-separation agents for filled/unfilled UPE resin systems

Effect provided by
Efka® PU 40XX such
as with

« Efka® PU 4010 or
- Efka® PU 4061

Principle of interaction between UPE resin and LS or LP additives




Anti-separation agents for filled UPE resin systems

No anti-separation agent > standard anti-separation agent > Efka P

Efka® PU 4010’s contribution to provide a homogeneous
compound

Effectin a filled and pigmented compound | I
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BASF’s Formulation Additives Focus Portfolio for Composites &
Gelcoats

Shrink Additives Stabilisation
Efka® PU 4061 J Efka® PU 4010
Viscosity Reduction

Efka® FA 4610 / Efka® FA 4611/
Efka® FA 4620

Air Release
Efka® PB 2020 / Efka® PB 2720 /
Efka® PB 2744
Anti-Sedimentation

Efka® FA 4647 ! Efka® FA 4665
Anti-Separation

Efka® PU 4061 / Efka® PU 4010
Fiber Wetting and Deaeration
Efka® PB 2020 / Efka® PU 4061
Viscosity Reduction

Efka® FA 4610 / Efka® FA 4611/
Efka® FA 4620

Pultrusion

O =BASF
Formulation Additives by BASF We create chemistry
Anti-Separation
Efka® PU 4064
Fiber Wetting and Deaeration
Efka® PB 2020 / Efka® PU 4063 g
Wetting and Dispersing www.basf.com/additives
Efka® FA 4610 / Efka® FA 4611 /
Efka® FA 4620
Air Release

Efka® PB 2020 / Efka® PB 2720
Flooding / Floating

Efka® PA 4401 / Efka® PX 4300 Gelcoats

Flow [ Leveling
Efka® FL 3785 / Efka® SL 3033
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http://www.basf.com/additives
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Disclaimer
B Safety

28

When handling the mentioned products, please comply with the advice
and information given in the safety data sheets and observe protective
and workplace hygiene measures adequate for handling chemicals.

Note

The data contained in this publication are based on our current
knowledge and experience. In view of the many factors that may affect
processing and application of our products, these data do not relieve
processors from carrying out their own investigations and tests; neither
do these data imply any guarantee of certain properties, nor the
suitability of the product for a specific purpose. Any descriptions,
drawings, photographs, data, proportions, weights, etc. given herein may
change without prior information and do not constitute the agreed
contractual quality of the product. The agreed contractual quality of the
product results exclusively from the statements made in the product
specification. It is the responsibility of the recipient of our product to
ensure that any proprietary rights and existing laws and legislation are
observed

25.06.2020




There is more to come...
Next series of Webinars starting after the summer break in September...
A

Don’'t want to miss the next webinars? Register for our newsletters at:
https://paints-coatings .basf.com/global/en/newsletter-coatings.html OI https:/packaging-print.basf.com/global/en/newsletter-
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