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CoatOSil*

Additives for High Performance
Coatings and Inks .



Momentive Performance Materials' CoatOSil*
coatings additives are used in a wide variety
of industries and applications, including
water and solvent-borne coatings, high solids,
powder and UV/EB cure coatings, as well

as inks. These products may offer multiple
advantages:

= Enhanced flow & leveling (eliminate defects)
= Improved slip (reduce coefficient of friction)
= Increased mar resistance

= Control of foam and enhanced air release

= Improved substrate wetting

= Increased gloss

= Anti-blocking (release)
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There are three main types of
additives: silicone-polyether

block copolymers, trisiloxanes
and reactive silicone additives.

Silicone-polyether
block copolymers

Most CoatOSil additives fall
into this category. They have a
pendant (grafted) architecture
(Figure A) or a linear (ABA)
structure (Figure B).

By varyingm, x,y and z, a
tremendous variety of
properties can be achieved.

These CoatOSil silicone-
polyethers have a strong
effect, at low concentration,
on all types of coatings. The
silicone part of the molecule
provides low surface tension,
high surface activity. The
effect of a silicone-polyether

depends on the type and
amount of polyether it
contains:

= A molecule with significant
silicone content will
increase slip and mar
resistance; if the silicone
content is very high then
the additive will act as a
defoamer, and provide
anti-blocking and release.

= Asilicone with high
polyethylene oxide
content will be compatible
with waterborne coatings
and it can be even water-
soluble (see table on the
following page). Such
additives help wetting,
flow and leveling of
waterborne coatings,
allowing the coating to
be "overcoatable" while
providing gloss retention.
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= |f the polyether consists
of polypropylene oxide,
then the copolymer
will be compatible with
solventborne and high
solids coatings and inks
and can be used as a
flow and leveling (anti-
cratering) agent for such
formulations.

Trisiloxanes

CoatOSil trisiloxanes have
special properties. These
molecules are often called
‘'superspreaders, because
they are excellent wetting
and spreading agents,
especially in waterborne
coatings and inks.

Reactive silicone
additives

While most CoatOSil
silicone additives act in

a non-chemical manner,
reactive silicone additives
are exceptions due to their
high surface activity. These
CoatOSil additives react
chemically with the resin and
thus permanently modify the
coating. In these products,
the terminal group is an
epoxy or an acrylic group.

Polydimethyl siloxane

Polyethylene-oxide
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Silicone-polyether block copolymer-pendant structure

Figure A
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Silicone-polyether block copolymer-linear structure
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Trisiloxane structure

Figure C
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Typical Properties

Product Molecular End-group (2) Surface tension | Polyether Solubility++
Architecture + mN/m or dmy/ | type in Water
cm2

CoatOSil* products:
CoatOSil 1211C™M N/A N/A N/A 20.5 N/A DIl
CoatOSil 2812 Linear H 2000 26.6 All-EO SDD
CoatOSil 2816 Linear Me 3,000 29.6 EO/PO SSS
CoatOSil 3500 Linear H 2100 25.4 All-EO SSS
CoatOSil 3501 Pendant H 8000 Insoluble All-EO 1]
CoatOSil 3505 Linear H 2800 Insoluble All-PO 11l
CoatOSil 3573 Pendant Me 10,000 Insoluble All-EO 1]
CoatOSil 7001/ Pendant Me 20,000 28.2 EO/PO SDD
CoatOSil 7001E@
CoatOSil 7033 Pendant Me 20,000 31.0 EO/PO SSD
CoatOSil 7200 Pendant H 19,000 34.2 EO/PO SSS
CoatOSil 7210 Pendant H 13,000 30.3 EO/PO SDD
CoatOSil 7220 Pendant H 17,000 26.8 EO/PO DDD
CoatOSil 7230 Pendant H 29,000 324 EO/PO SSS
CoatOSil 7500 Pendant Bu 3000 Insoluble All-PO 1l
CoatOSil 7510 Pendant H 13,000 Insoluble All-PO 1]
CoatOSil 7550 Trisiloxane H 400 Insoluble All-EO 1l
CoatOSil 7600 Pendant Me 4000 251 All-EO SSS
CoatOSil 7602 Pendant Me 3000 26.6 All-EO DDD
CoatOSil 7604B Pendant H 4000 254 Al-EO SSS
CoatOSil 7605 Pendant Me 6000 30.2 All-EO SSS
CoatOSil 7607 Pendant Me 1000 23.4 All-EO SSS
CoatOSil 7608 Trisiloxane H 600 21.4 Al-EO SDD
CoatOSil 7650 Pendant H 3000 23.2 Al-EO SDD
CoatOSil 77 Trisiloxane Me 600 20.5 All-EO DDD
Epoxy reactives:
CoatOSil MP200 N/A Epoxy/Methoxy N/A Insoluble No polyether

S: soluble; D: dispersible; I: insoluble; EO: Polyethylene-oxide; + 0.1% aqueous solution, ambient temperature,

PO: polypropylene-oxide; COF: coefficient of friction; F/L: flow and leveling using Du Nouy Ring or Wilhelmy plate method

(1) Blend of various silicone-polyethers. ++ At 77°F (25°C), solubility at 0.1%, 1% and 5%.

(2) For Europe +++ Applications in bold are most typical
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Solubility++
in Hexane

Typical applications in various types of coatings and inks +++

Water-borne

Solvent-based and
high solids

Radiation cure
UV/EB

Powder Coating

SSD F/L substrate wetting, air Wetting, F/L substrate Wetting, F/L, substrate
release wetting, air release wetting, air release
Sl Slip, mar resist, COF Defoaming, COF reduction,
reduction; defoaming slip, mar resistance
SDD Slip, mar resist F/L F/L
1] F/L, slip Substrate wetting, defoaming, | F/L, COF reduction, slip, mar
F/L, gloss resistance
SSD Defoaming, antiblocking, Defoaming, antiblocking, COF | Defoaming, COF reduction,
COF reduction reduction slip, mar resistance
SSS Defoaming, slip F/L, slip, mar resist, gloss COF reduction, mar
retention, defoaming resistance, slip
SSli Defoaming, antiblocking, slip | Defoaming, antiblocking, slip, | Defoaming, COF reduction,
COF reduction slip, mar resistance
1] F/L, substrate wetting, air Wetting, F/L F/L, substrate wetting
release
I} F/L, substrate wetting, air F/L, substrate wetting F/L F/L, gloss
release
1] F/L, wetting F/L
1] Defoaming, slip F/L
SSS Defoaming F/L, gloss
I Defoaming F/L
SSS Defoaming F/L, wetting, gloss F/L, gloss
SSS Defoaming F/L, defoaming Defoaming
SSS Defoaming Air release, wetting
1 F/L F/L
Sl Slip, mar resist, F/L, Slip, COF reduction, mar F/L, COF reduction, slip, mar F/L, gloss
antiblocking resistance resistance
I F/L, wetting F/L F/L
1] F/L, wetting, gloss F/L, gloss F/L F/L, gloss
Sl Substrate wetting, F/L, Wetting, substrate wetting F/L, wetting
wetting
1] F/L, gloss, air release Air release, wetting, F/L, gloss | F/L, gloss, wetting, air release
1l Slip, mar resist F/L
SSS Air release, wetting, Wetting, substrate wetting, F/L, substrate wetting, air
substrate wetting F/L F/L, air release release
Adhesion promoter & Adhesion promoter & Adhesion promoter &
crosslinker crosslinker crosslinker
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Choosing the right CoatOSil* additive for
the job

The effect of silicone additives on a coating strongly
depends on their mutual compatibility. Compatibility is
controlled by the amount of polyethylene oxide (EO),
polypropylene oxide (PO) and polydimethylsiloxane
(PDMS) in a molecule. This is illustrated for Momentive
CoatOSil additives products in the triangle diagram below.

Most properties (except wetting) of a silicone-polyether
additive can be predicted from their position on the triangle
diagram. (For wetting, CoatOSil 1211 non-foaming wetting
agent and trisiloxanes should always be considered.)

Each vertex of the triangle
respectively represents

1) 100% (pure) PDMS
(silicone)

2) polyethylene oxide (“"EQ")
3) polypropylene oxide ("PO").

The base of the triangle
represents polyalkylene oxide
(no silicone).

Depending on its locus
relative to the corners of
the triangle, each CoatOSil
additive offers varying
properties. For example:

= Additives at the top of
the triangle have more
silicone properties, such as
defoaming, anti blocking,
release and slip.

= Additives near the EO
vertex are water soluble

and are good flow,
leveling and wetting
agents, especially for
waterborne systems (see
table).

= Additives near the PO
vertex are oil soluble
(see table) and are
good leveling agents for
solventborne and high
solids coating and inks.

There are often multiple
requirements for any
particular application. For
example, a coating might
require good leveling,

as well as improved mar
resistance, with nonfoaming
properties. In cases like this,
the best additives are often
found in the midsection of the
triangle (CoatOSil additives
3500, 7602, 7001, etc.)
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Optimal CoatOSil additive
concentration depends on
the type and composition

of the coating as well as

the required functionalities
of the silicone additive.

A ladder study may be
considered strongly, in order
to find the optimum additive
concentration.

Typical starting

concentrations for a ladder

study:

= For antifoaming: 0.1-0.2%;

= For slip and mar
resistance: 0.5%

= For solvent borne flow and
leveling: 0.5%

= For waterborne flow and
leveling: 0.1-0.2%,

= For powder coatings: 0.2-
0.3% and

= For radiation cured
systems: 1% (based on the
weight of the coating).

CoatOSil additives are
essentially silicone oil
(polydimethyl siloxane).
Most CoatOSil products are
solventless (100% actives);
most CoatOSil silicone-
polyethers are soluble in
methanol, acetone, xylenes,
dimethyl-chloride and IPA;

Silicone

and most of them are liquids
at ambient temperature.
The exceptions are CoatOSil
7605 additive and CoatOSil
2400 additive, which are
waxy solids, making them
especially useful in powder
coatings.

» mar resist, COF reduction
» defoaming, release antiblock

A

O Trisiloxane

O Pendant
CoatOSil* 3501— ¢ O Linear
CoatOSil 3573
CoatOSil 2812
CoatOSil 7650 — o
CoatOSil 7602
o © 0——CoatOsil 7550
CoatOSil 3500 o0— CoatOSil 2816 O0——CoatOsil 7510
CoatOSil 7604B____o O———C0atOsil 3505
CoatOSiIl 77— ‘
: _ o CoatOSil 7001E
Cga"t%tg”s'?'gffs 0——Coat0sil 7200 3 CoatOSil 7033
——O0 CoatOSil 7030 -
CoatOSil 7605 —-—O0 00— CoatOsil 7500
CoatOSil 7607 o CoatOSil 7002____o o CoatOSil 7220
Coat0Sil 7600 o CoatOSil 7230 o
oO————  CoatOSil 7210
Polyethylene Oxide Polypropylene Oxide
» hydrophilic Predicts F&L, Foaming, Defects, » lipophilic
» water and alcohol soluble Silicone Effects, But NOT Wetting » oil soluble

» acrylic, urethane, melamine

*CoatOSil is a trademark of Momentive Performance Materials Inc.

or Air Release!!

Alkyd, nitrocellulose, polyester,
Epoxy, Aromatics, hydrocarbons
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MOMENTI\'ETM www.momentive.com

inventing possibilities

260 Hudson River Road,Waterford, NY 12188

Customer Service Centers Email: commercial.services@momentive.com
Americas Europe, Middle East, Africa and India Asia Pacific

+1 800 295 2392 008004321 1000 China Japan All Other Countries
+1614 986 2495 +40 213 044229 800 820 0202 0120 975 400 +60 3 9206 1543

+86 2138604892 +81276206182

To find a specific language, visit the Contact Us page at Momentive.com. You may select a country to view additional languages and the corresponding
telephone numbers.

For email inquiries, we will make every attempt to respond in the incoming written language. If that is not possible, we will respond in English.

Patent Status

Nothing contained herein shall be construed to imply the nonexistence of any relevant patents or to constitute the permission, inducement or recommendation to
practice any invention covered by any patent, without authority from the owner of the patent.

Product Safety, Handling and Storage

Customers should review the latest Safety Data Sheet (SDS) and label for product safety information, safe handling instructions, personal protective equipment if
necessary, emergency service contact information, and any special storage conditions required for safety. Momentive Performance Materials (MPM) maintains an
around-the-clock emergency service for its products. SDS are available at www.momentive.com or, upon request, from any MPM representative. For product storage
and handling procedures to maintain the product quality within our stated specifications, please review Certificates of Analysis, which are available in the Order
Center. Use of other materials in conjunction with MPM products (for example, primers) may require additional precautions. Please review and follow the safety
information provided by the manufacturer of such other materials.

Limitations

Customers must evaluate Momentive Performance Materials products and make their own determination as to fitness of use in their particular applications.

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS
USA INC., MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE. LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE
PERFORMANCE MATERIALS GmbH, THEIR SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS (collectively “SUPPLIERS"), ARE
SOLD BY THE RESPECTIVE LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE
APPLICABLE DISTRIBUTOR OR OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE
UPON REQUEST. ALTHOUGH ANY INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE
NO WARRANTY OR GUARANTEE, EXPRESS OR IMPLIED, (i) THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR
(ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR
ADVICE. AFOREMENTIONED EXCLUSIONS OR LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR
INCORPORATION CONDITIONS CORRESPOND TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY SUPPLIER
IN ITS PRODUCT DATA SHEET AND/OR PRODUCT SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND
THEIR REPRESENTATIVES SHALL IN NO EVENT BE RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES
DESCRIBED HEREIN. Each user bears full responsibility for making its own determination as to the suitability of Suppliers’ materials, services, recommendations,
or advice for its own particular use. Each user must identify and perform all tests and analyses necessary to assure that its finished parts incorporating Suppliers’
products, materials, or services will be safe and suitable for use under end-use conditions. Nothing in this or any other document, nor any oral recommendation or
advice, shall be deemed to alter, vary, supersede, or waive any provision of Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification
is specifically agreed to in a writing signed by Suppliers. No statement contained herein concerning a possible or suggested use of any material, product, service
or design is intended, or should be construed, to grant any license under any patent or other intellectual property right of Suppliers or any of its subsidiaries or
affiliates covering such use or design, or as a recommendation for the use of such material, product, service or design in the infringement of any patent or other
intellectual property right.
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