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About Us

Evonik Industries is the creative industrial
group from Germany which operates in
three business areas: Chemicals, Energy
and Real Estate. Evonik is a global leader

in specialty chemicals, an expert in power
generation from hard coal and renewable
energies, and one of the largest private
residential real estate companies in Ger-
many. Our strengths are creativity, spe-
cialization, continuous self-renewal, and
reliability. Evonik is active in over 100
countries around the world.

The Business Line Industrial Specialties of
Evonik Goldschmidt GmbH has its base in all
kinds of organic specialty surfactants and or-
ganomodified siloxanes. We hold strong po-
sitions with antifoams, emulsifiers, corrosion
inhibitors, dispersing aids, hydrophobing
and wetting agents, softeners and radiation
curable release coatings. Our broad product
range, technological background and appli-
cation know-how addresses several indus-
tries like plastics, rubber, label, tape and re-
lease liner manufacturing, construction,
lubricants, agro, textile and tissue industry.




Technology Solutions for
Polymer Dispersions

Aqueous systems have become the preferred choice for various
applications in numerous industries. Dispersions require additives
and process aids during production and in their final application
to provide the desired performance.

Our Product Range
« Antifoams

» Wetting agents

« Dispersing agents
« Thickeners

« Emulsifiers

Organosiloxane based additives — which
represent our core technology — outper-
form conventional organic and silicone
based products in most aspects.

In contrast to standard silicone oil formu-
lations organomodified siloxanes combine
high surface activity and efficiency with

Utilization for

« Polymerization process

« Dispersion compounding

- Final application of the
polymer dispersion

excellent compatibility in all common dis-
persion systems. This opens the door to
new solutions, particularly in demanding
applications. Organomodified siloxanes are
a proven and invaluable tool in enhancing
product quality and improving production
efficiency.

Production

« Acrylate

« Polyvinyl acetate (PVAC)

« Styrene butadiene rubber (SBR)
« Polyvinyl chloride (PVC)

« Polyurethane (PU)

+ Antifoam agents
« Emulsifiers

This brochure will give you an overview
about the chemistry and the additives that
we offer for the production and application
of polymer dispersions. We invite you to
talk to our technical experts so that we can
find the optimum solutions to your problem.

Application

+ Adhesives

« Paper refinement
 Paper impregnation

+ Antifoam agents
« Wetting agents

« Dispersing agents
+ Thickeners




Antifoam Agents

Walking a Tightrope between Efficiency and Compatibility

Our production of antifoam agents is
based on three classes of raw materials:
+ Organomodified siloxanes

+ Organic oils

« Silicone oils

Silicone oil-based antifoams are character-
ized by outstanding surface activity. This
leads to excellent defoaming properties.
But in addition to this positive characteristic
of this product class, it shows some serious
disadvantages. Silicone oils are quite in-
compatible and,therefore, may cause fish
eyes and craters in many systems.

Organic oil-based antifoams are usually
very compatible, causing no adverse effects

| Antifoam Performance versus Antifoam Compatibility

in e. g. adhesive films. They show inferior
defoaming action compared to silicone
oil-based additives.

In order to overcome these problems,
Evonik has selected organomodified
siloxanes as being the additive class,
which combines both the positive effects
of organic oils and silicone oils, while at
the same time lacking their disadvantages.

Compatibility
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The carefully selected and formulated
base materials provide excellent foam
control and maximum compatibility at
the same time. The well balanced raw
material base leads to a wide range of
excellent defoamers, suitable for a multi-
tude of industry applications. Our anti-

Benefits of the TEGO® Antifoam
Product Range

+ High efficiency

- Attractive cost/performance ratio
« Superior compatibility

 No negative side effects

+ Long term efficiency

+ Good handling characteristics

foams do not adversely affect the perfor-
mance of dispersions and have long-term
stability, providing enhanced efficiency
even after storage of the formulated dis-
persions. Our antifoams permit a high
efficiency of production processes due
to the avoidance of foam.

Test Capabilities

Defoaming is one of the core competen-

cies of the Business Unit Consumer

Specialties. The laboratories are able to

perform various test methods. They are

designed to reflect production as well

as application processes.

« Stirring test: to determine foam behavior

in the application of polymer dispersions

(e.g. adhesives)

Sintered glass test: to select appropriate

antifoams for water based polymerizations

» Draw down test: to evaluate wetting
and surface defects in film applications



Wetting Agents
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Alcohol alkoxylates are preferably recom-
mended for highly dynamic processes. This
product class is characterized by a very fast
migration to the surface and by low foaming,
which is beneficial for demanding applica-
tions of dispersion.

Hydrophobic group

Spacer

Hydrophobic group

Wetting agents improve the wetting be-
havior of dispersions on substrates and
diminish the defects caused by other addi-
tives at the same time. Wetting agents are
very efficient even at low dosage rates. In
order to cover the whole range of wetting
applications in the dispersion market, we
offer four lines of wetting agents.

For high performance applications (e.g.
application of pressure sensitive adhesives
on siliconized papers) our wetting agents,
based on organomodified siloxanes, are
perfectly suited to meet demanding re-
quirements.

H,C— 0 [Alkoxy]

The Gemini Technology is characterized by
very efficient wetting agents, which can act
as such, even at lower concentrations.

They can be considered as two-in-one
additives providing a combined property
profile of excellent wetting behavior and
good defoaming properties.



For standard applications, products based o)
on sulfosuccinates are available. o

Improvement of Wetting Behavior and Decrease of Surface Defects

Wetting behavior

+ Wetting agent Q

Surface defects = + Wetting agent




| Surface Tension (Bubble Pressure Tensiometer)

With our range of wetting agents we offer

solutions for different application demands,
ensuring outstanding lowering surface

tension.
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| Foam Tendency

Organomodified
siloxane

Alkoxylate

Gemini

Sulfosuccinate

Shaking tests of surfactants in water show
the low foaming behavior of our special
wetting agents. There are suitable products
in our portfolio for your specific demand.



Organomodified

Water Resistance

The influence on the water resistance of
polymer dispersions is oftentimes a critical
issue. Although wetting agents are known
to influence the water resistance signifi-
cantly, they are indispensable in many
applications. Common wetting agents like
anionic surfactants, e.g sulfosuccinates
show significant influence on the water

Alkoxylate

Performance Benefits

« Sulfosuccinates are the most common
wetting agents. They show good wet-
ting properties, but also significant
foam formation.

+ Organomodified siloxanes are oustand-

ingly lowering the surface tension of
aqueous media while showing a low
foam formation.

Alcohol alkoxylates are very fast and
low foaming wetting agents.They are

recommended for highly dynamic pro-
cesses.

Gemini

resistance, which results in reduction of
adhesion power and turbid films. Due to
that reason, other wetting agent technolo-
gies are needed to meet this requirement.

Within our product range we offer wetting
agents providing both good wetting abilities
and good water resistance.

Sulfosuccinate

+ Two-in-one gemini additives providing
excellent wetting behavior and good-
defoaming properties.

We are able to provide the right solution
for your application.



Dispersing Agents

Dispersing agents are surface-active in-
gredients, which ease the incorporation of
pigments and fillers into a liquid. Agglom-
erates are broken up by shearing whereby
new surfaces are created. They are wetted
by dispersing agents which stabilize the
aggregates of pigments or fillers. Dispersing
agents have an amphiphilic structure which
combines the following requirements:

They must be capable of being strongly
adsorbed onto the particle surface and
therefore possess specific anchoring
groups. As a second requirement the
molecule must contain polymeric chains
that give steric stabilization in the required
system. Dispersing agents can provide
ionic stabilization if they contain anionic
or cationic structure elements.

Agglomerates TEGOMER® DA Aggregates
—_—
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Low molecular surfactant structures with  those discussed above. They are always
anionic groups are used in highly-filled recommended for pastes with requirements
inorganic pigment or filler pastes due to for long-term stability. Especially for ex-
strong viscosity reduction, but can be used pensive organic pigments this structure
for organic pigments as well. Amphiphilic  principle is technically and economically

structures with high molecular weight beneficial. Even titanium dioxide as high
have to be used in higher concentrations  density material can be stabilized without
calculated on pigment in comparison to significant settlement for several months.
Dispersing of TiO, with Dispersing of TiO, without
TEGOMER® DA dispersing agent
e —— —_—_———

Dispersing agents do not only allow to make efficient use of the pigments coloration
but guarantees stable dispersions without settlement and syneresis as well.

Benefits of TEGOMER® DA
Dispersing Additives

« Higher loading of pigments and fillers
+ Increased coloration or hiding power
+ Reduction of specks

+ Excellent dilution behavior

+ No settlement

1



Polyurethane Thickeners

Thickeners are not only used to increase
the viscosity of dispersions, but to adjust
their rheological profiles, required for
certain types of application processes.
Our TEGO® Rheo additives, associative
polyurethane thickeners, provide either

newtonian or pseudoplastic flow behavior.

The achievable thickening properties are
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excellent even at low pH-values. More-
over the product offers antimisting prop-
erties for gravure roll applications. Our
polyurethane thickeners can be used for
systems which need to show shear-thin-
ning behavior as well as for systems that
require a stable viscosity independent
from shear forces, e.g. thick layer applications.



Emulsifiers

Evonik offers a broad range of emulsifiers
based on different kinds of chemistry.
Our emulsifiers are organic chemicals
consisting of a hydrophilic and a lipophilic
part. This structure allows these materials
to work at interfaces. The non-polar lipo-

HO— (CH),—(OCH,CH,),—O

HO — (CH),—(OCH,CH;),—O

philic part of such a surfactant (surface
active agent) is commonly a hydrocarbon
chain, which can be linear or branched.
Therefore, the affinity of the lipophilic
part to water is low. On the other hand
the hydrophilic part interacts strongly

with water due to functional groups such

as carboxyl, hydroxyl and phosphate groups.
By balancing the hydrophilic and lipophilic
parts the properties of a surfactant can be
adjusted to the needs of different applica-

tions.
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TEGO® Antifoam
TEGOPREN®
TEGO® Surten W
TEGO® Rheo
REWOPOL®
TEGO® Alkanol
TEGOMER® DA
REWOPHAT®






ASIA

CHINA

Evonik Degussa (China) Co, Ltd.
55, Chundong Road

Xinzhuang Industrie Park
Shanghai, 201108

PHONE +86 21 6119-1125

FAX +86 21 6119-1406

JAPAN

Evonik Degussa Japan Co., Ltd.
Shinjuku Monolith 12F

2-3-1, Nishi-Shinjuku
Shinjuku-ku

Tokyo 163-0938

PHONE +81 3 5323-7441

FAX +81 3 5323-7444

SOUTH KOREA

Evonik Degussa Korea Ltd. (Seoul Office)

8th floor Bookuk Bldg.

34-2 Yeouido-dong, Youngdeungpo-ku
Seoul

PHONE +82 2 2071 2300

FAX +82 2 7855 247

INDIA

Evonik Degussa India Pvt. Ltd.
Krislon House, Opp. Marwah Center
Saki Naka, Andheri (E),

Saki Vihar Road

Mumbai 400072

PHONE +91 226 6 3070-70

FAX +91 226 6 3070-71

SOUTH EAST ASIA

Evonik Degussa (SEA) Pte. Ltd.
3, International Business Park
Nordic European Centre # 07-18
Singapore 609927

PHONE +65 6 890-6054

FAX +65 6 890-6058

TAIWAN

Evonik Degussa Taiwan Ltd.
9 F, 133 Min Sheng East Rd.
Sec. 3

Taipei

PHONE +886 2271 712-42

FAX +886 2271 721-06

EUROPE

AUSTRIA/POLAND

Evonik Degussa International AG
Post Office Box 130

1053 Vienna

PHONE +43 1 966-6352

FAX +43 1 966-6407

ITALY

Evonik Goldschmidt Italia S.r.l.
Via Falconera, 7

26025 Pandino (Cr)

PHONE +39 3470141425

UNITED KINGDOM

Evonik Goldschmidt UK Ltd.
Tego House

Chippenham Drive, Kingston
Milton Keynes MKio oAF
PHONE +44 1908 2895-42

FAX +44 1908 5830-21

BENELUX

Evonik Degussa International AG
GoldschmidtstraRe 100

45127 Essen

PHONE +32 54 33 44 85

FAX +32 54 33 08 54

RUSSIA

00O Evonik Chimia
109028, Moscow
Zemlayanoy Val Str., 50A/8
PHONE +7 495 721-2862

FAX +7 495 721-2852

EASTERN EUROPE

Evonik Degussa Praha s.r.o.
BB Centrum Building Beta
Vysko&ilova 1481/4

141 00 Praha 4 - Michle
PHONE +420 241 086-118

FAX +420 241 086-518

EVONIK

INDUSTRIES

Evonik. Power to create.

SPAIN

Evonik Degussa Ibérica S.A.
Polig. Ind. del Congost

Avda. Sant Julia 156-166
08400 Granollers (Barcelona)
PHONE +34 629367323

FRANCE

Evonik Goldschmidt GmbH
GoldschmidtstraBe 100
45127 Essen

PHONE +33 683819518

TURKEY

Evonik Degussa Ticaret Ltd.
Ankara Asfalti Uzeri

Kanli Mandira Mevkii

Tuzla Kavsagi No: 68

34940 Tuzla, Istanbul

PHONE +90 216 3959-961

FAX +90 216 3959-650

THE AMERICAS

MEXICO

Degussa México, S.A. de C.V.

Calz. México-Xochimilco No. 5149-Bis
Col. Arenal, Tepepan

14610 México D.F.

PHONE +52 55 5483-1000

FAX +52 55 5673-6649

NORTH AMERICA
Evonik Goldschmidt Corp.
914 E. Randolph Rd.

P.O. Box 1299

Hopewell, VA 23860
PHONE +1 804 541-8658

FAX +1 804 541-2783

SOUTH AMERICA

Evonik Degussa Ibérica S.A.
Alameda Campinas, 579-4 andar
01404-000-S30 Paulo-SP

PHONE +55 11 3146 41-60

FAX +55 11 3146 41-09



