“Silicones: Enhancing Adhesion and
Coatings Appearance in Challenging
Coating Applications”

Steven P. Christiano
Silicone Technology Manager
Emerald Performance Materials
American Coatings Conference
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Introducing:
Emerald Performance Materials

Formed in May 2006 as a group of specialty chemistry
units were spun off from Lubrizol

— Business divested by Lubrizol/Noveon

— Many with heritage from BFGoodrich & Freedom Chemical

Privately Owned
— Affiliated with Sun Capital Partners, Boca Raton, FL

— Portfolio Companies in Diversified industries — $35 B Total
Revenue
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Emerald Performance Materials

 Emerald Performance Materials
— A history of trusted technology & quality
— Leading position in majority of products and applications

e Our Businesses & Product Lines
Emerald Kalama Chemical — benzoates, benzaldehyde, and plasticizers
Emerald Carolina Chemical- textiles and glyoxyl chemistries
Emerald Polymer Additives- antioxidants

CVC Thermoset Specialties- specialty epoxies and toughening
technology

Emerald Foam Control — food and industrial: FOAMBLAST®

Emerald Hilton Davis - Pigments, Dyes, Color Dispersions, Black
Dispersions, Transparent Iron Oxides; Super Seatone®, Sup-R-Cryl®,
Black Shield™ & Color Realm™

Introduction: Emerald Silicones to the Coatings ind ustry
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Emerald’s Products are key additives
IN many everyday items
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Emerald Silicones

Emerald Silicones:

— Came to Emerald at the divestiture

— Originated with Mazer Chemicals in 1970’s

— MASIL® and MASILWAX™ brands of specialty silicones
* Functionalized; alkyl, amine, polyglycol
* Reactive; vinyl and SiH
» Specialty fluids ; dimethyl

Emerald is bringing its history of innovation in silicones chemistry
and formulated delivery systems to develop innovative technologies
for the paints, inks, coatings areas

Emerald - | am very excited to tell you about one of those
iInnovations today!
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Silicone Surface Activity

Silicone fluids and organomodified
silicones are remarkably surface A
active M m

Silicone bonding and structure:

— A high degree of rotational freedom

— Silicone can form a close-packed methyl
surface in neat liquid or in solution

Surface activity in water borne and
solvent based coatings

— Very low surface tension ~ 21 mN/m

Surface activity allows silicone
surfactants to enhance :

— Wetting , Spreading , Leveling ,Gloss
enhancement



Emerald Silicones for Coatings

Emerald has several surface active silicones to

choose from:

Product

Chemistry

Function

oraanomodified 100% active silicone polyglycol used for levelling and wetting,
MASIL® 1066C g silicone slip/ mar resistance, anti-blocking properties in w ater borne
paints, inks and coatings.
oraanomodified Provides wetting, leveling especially water borne c oatings on
MASIL® SF 19 g silicone hydrophobic substrates. Useful in acrylic, alkyd, e~ poxy,
polyurethane, and polyester systems.
organomodified Wetting and gloss enhancement in water borne acryli cs and
MASIL® P280 silicone leveling in alkyd systems.
MASIL® P412 proprietary Wetting, leveling, adhesion and appearance over oil
organomodified ; .
New! silicone contaminated substrates for primers and topcoats.
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Emerald MASIL® P412

* Proprietary organomodified silicone

« MASIL® P412 provides a significant benefit in direct
to metal coatings over oil coated substrate

* Qily residues from pressing / machining lubricants
are a fact of life

— Can cause appearance defects or coating failure — rejects/
rework and cost

« MASIL® P412 is useful as an additive useful in water
borne primers to reduce the impact of oily residues

— applicable in direct to metal coatings for industry,

maintenance, automotive
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Model System & Method

Styrenated acrylic binders A and B

Clear formulation: free of pigments or dispersions
— Opportunity to see changes at the substrate —coating interface

— Eliminated interference from other components such as
dispersants etc.

MASIL® P412 simply mixed into test sample at 2%

Matte finish steel Q- panels
— Solvent cleaned
— WD 40 sprayed on wiped off

Air spray— let age 72 hours
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Appearance Summary

NO WD-40
NO P412

NO WD-40
2%P412

WD-40 WIPED
2%P412

WD-40 WIPED
NOP412

POLYMER A

Al: good adhesion,
glossy

A2: same as Al

A3: same as Al.
Drop off in
gloss.

A4: Further drop
off in gloss vs.
A3 & . poor
surface
appearance, not
as glossy. Lots
of adhesion
defects, one as
large as a nickel

POLYMER B

B1: A couple small
defects. More of a
sheen than gloss vs.
Al.

B2: No defects.
Same to slightly

higher sheen vs.

Bl

B3: Same as B2.

Sheen similar to
B1.

B4: Lots of
adhesion
defects. Drop off
in sheen vs. B3.

Observations: In a very difficult oil with high loa

P412 improved adhesion and gloss
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Imagery Summary

With WD-40 and With WD-40
2% MASIL P412 No additive
Styrene
Acrylic
Polymer
A

Styrene

Acrylic

Polymer
B
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Proposed Method of Action

« MASIL® P412 reduces surface tension
and allows water borne coating to fully wet

over olly residue

« MASIL® P412 removes olly residue from

surface
 OIl droplets observed suspended in coating
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MASIL® P412 Use Considerations

Oily residue type and load
Substrate
Acrylic polymer type

* polymer A vs Polymer B

MASIL® P412 can improve coating appearance
and adhesion over very challenging oily residue

MASIL® P412 provides you, the formulator, with
confidence that you will reduce failures and
reject problems
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Emerald Performance
Materials

Keeping Life in Your Products ™,...

with freshness
with color
with fragrance
with performance
with endurance

with style
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