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Dynasylan®.
More Valuable to Our
Customers Than a Guarantee

Products for paint and coatings are a tra-
dition at Evonik. They have made us one
of the largest and most experienced che-
mical suppliers to the paint and coatings
market worldwide. And the same goes for
Dynasylan®. For more than 50 years, our
products have been important compon-
ents in paint and coatings systems, and
Dynasylan® is now the leading global
brand of functional silanes. Thanks to the
Evonik Group’s own research and techni-
cal service worldwide, Evonik now pos-
sesses of a large number of exclusive
patents and technologies that are unique
throughout the world.

Dynasylan® organofunctional silanes are
produced worldwide with the utmost
efficiency and cost effectiveness. The
production and supply chain processes
follow strict internal requirements. As a
result, our quality standards conform to
even the most stringent demands of the
electronics, semiconductor, and solar in-
dustries.



That such carefully produced and extensively
tested products are used cost-effectively in
an wide range of industries can be attributed
to two important factors. First, Dynasylan®
has the necessary capacity for the cost-
effective, large-scale manufacture of these
products by means of processes that con-
serve energy and resources. Second, even
relatively small quantities of our silanes have
a positive and lasting effect on the final
product's performance.
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Growing Expectations ...

No supplier of paints or coatings changes
their formulations or processes without
good reason. But the industry’s demands
on product performance, processability,
and environmental compatibility are
becoming ever more stringent. Paint and
coatings systems, for example, must
satisfy a large number of requirements:

» longer shelf life for coating systems
« improved weathering resistance

» outstanding UV resistance

= excellent corrosion resistance

= high scratch resistance

* very good thermal stability

These requirements can seldomly be
achieved using conventional options for
formulating paint and coatings systems.
Functional silanes, which have consi-
stently proven their reliability in various
fields of the paint and coatings industry,
can help in many cases.

Because silanes are not raw materials

in the traditional sense, a knowledge of
their chemical behavior is a basic require-
ment for successfully using them in novel
paint and coatings. The great strength of
silanes lies in their ability to react with
other components in the formulation.
The use of silanes in paint and coatings
systems requires intensive development.
As a result, entirely new paint and
coating systems can be created, and
properties can be adapted to individual
applications.

In this development process, the
Dynasylan® brand stands for an expert
partner to the paint and coatings industry.
Working out solutions jointly with our
customers has helped us distinguish short-
lived trends from genuine added value.



... That Dynasylan® Fulfills

The best argument for the use of silanes
in paint and coatings formulations can be
put quite simply: A little bit goes a long
way. Dynasylan® offers solutions to the
challenges that the paint and coatings
industry currently faces, whether by
adapting traditional formulations to
incorporate the latest technology or by
providing the opportunity to design
coating systems with entirely novel
property profiles.

Trend 1: Products and processes that
protect health and the environment
There is less and less tolerance towards
materials that are hazardous to human
health or the environment, such as toxic
solvents or chromium salts, even in critical
application fields. One of the most impor-
tant challenges consists of eliminating these
raw materials from traditional formulations
while maintaining, or even improving, the
required performance profile of the paint or
the coating system.

Trend 2: The emergence of new markets
Life cycles of products and application fields
have shortened dramatically. New appli-
cations, new sectors, and new customers
have to be found faster than ever before.
Intelligent development concepts help red-
uce time-to-market, thus providing a com-
petitive advantage.

Trend 3: The challenge of globalization
High-volume products are becoming increa-
singly interchangeable and are under severe
price pressure as a result of aggressive inter-
national competition. A strong market po-
sition can be secured in the long term only
through high quality.

Trend 4: Reduced system costs of coating
If system costs are to be lowered without
sacrificing performance, or even with an
improvement in performance, then pro-
ducts and processes must be revitalized.
Multifunctional Silane Systems™ allow
such simplification processes, thanks to a
combination of multiple chemical function-
alities in a single product.



Many industries, but particularly the
paint and coatings industry, need to bind
organic with inorganic materials. Metals,
fillers, and pigments often have molecular
structures that are entirely different from
those of resins, polymers, and latices. It is
often the case that these two classes of
material can be efficiently bound toge-
ther only with the help of silanes. This is
due to the special structure of silanes,
which have dual functionalities:

= organic functionality (reacts with
organic polymers, resins, and latices)

« inorganic functionality (reacts with
metals, fillers, minerals, glass, oxides,
ceramic materials, concrete, leather,
stone, textiles, etc.)

Today’s coating systems containing resins
and polymers are based on standard orga-
nic carbon-hydrogen chemistry. However,
the inorganic functionalities provided by
Dynasylan® allow stronger adhesion to
the substrate, as well as a large number of
further advantages:

1.

Organic or Inorganic,
Dynasylan® Binds

Improved resistance and adhesion
stronger adhesion to a range of different
materials, including challenging substrates
improved resistance to heat and
mechanical stress

improved UV and abrasion resistance
higher resistance to corrosion

A higher degree of crosslinking
greater durability

increased resistance to alternation of heat
and cold, climate change etc.

improved mechanical properties
customization of reactivity possible

(rapid or delayed reaction)

Small quantities used

high cost efficiency due to small amounts
of Dynasylan® in total formulation

(only 1-5% of silane is usually necessary)
high reactivity and small quantities

Other advantages

sealing of inorganic surfaces

passivation of substrates liable to corrosion
reduction of water and chloride diffusion
to the surface



The Use of Dynasylan®
in the Paint and
Coatings Industry

Dynasylan® offers the paint and coatings 1. Customized Multifunctional Silane

industry a wealth of products, such as Systems™ can be provided and even, if
adhesion promoters and drying agents. desired, optimized for special requirements.
These are used in high-end paints and But Evonik also offers customers the option
coatings systems in accordance with their  of replacing the silane systems they are
functions. The Multifunctional Silane already using with the newer and simpler

Systems™ developed by Evonik combine  Multifunctional Silane Systems™.

a number of chemical functions in a single

product, that can simultaneously perform 2. Water-based silane specialties eliminate

a number of tasks in the subsequent appli- the need for undesirable solvents in the pro-

cation. duction or application of coating systems.
The VOC content of older formulations can

Improved performance, lower complex- be reduced with the use of water-based

ity, simplified processing, and lower systems, with no deterioration and possibly

storage costs are the most important even some improvement in product proper-

advantages offered by this new class ties.

of substances. Thanks to Evonik’s broad

product range, silanes make it possible 3. Evonik offers the broadest range of sol-

to find the perfect solution to most gel raw materials. Both VOC-containing raw

challenges posed by paint and coatings materials for special applications and purely

systems: water-based specialty products are available

in commercial quantities on the metric-ton
scale. No other company offers this combi-
nation from a single source.
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In the past, a number of challenging
problems in paint and coatings were of

a physical nature. So it is not surprising
that attempts to solve problems of
adhesion, scratch resistance, and weather-
ing resistance relied mainly on the laws
of physics. Because chemical systems such
as silanes had not yet found their way into
the formulation of coatings, development
was based mainly on organic binders or
resins. The limitations of this approach
were frequently apparent when these
organic materials had to bond to inorganic
substrates such as metals. But it was not
only adhesion that left much to be
desired; the cohesion of coating films or
layers in the presence of in-organic fillers
was also problematic.

We now know better. Our mastery of
silane chemistry opens up a range of
entirely new possibilities for developing
high-performance coatings. But handling
functional silanes is not a trivial task and

Silane Chemistry: The
Solution to Physical Problems

calls for rethinking research and product
formulations in coating systems.

The development of conventional coating
systems differs considerably from those
of novel and silane-based coating systems.

The chemical behavior of the components
in a formulation must be understood at
least at a basic level and must be optimized
for subsequent processing. The reason for
this is clear. While silanes are reactive
systems, allowing functionalities that have
never previously been attained, they
cannot simply be added to formulations
because they often react with other com-
ponents in the coating system. To achieve
the desired coating effect and ensure opti-
mal storage stability and viscosity, one
simultaneously needs to test a number of
silanes for compatibility and performance.




To facilitate this testing for their custo-
mers, the makers of Dynasylan® provide
comprehensive information. The require-
ments of coatings users and the market as
regards compatibility and environmental
protection both point to one thing. Only
innovative paint and coatings systems will
be able to establish themselves in the long
term. To allow our customers to fully
exploit the possibilities of Dynasylan®
silanes, we see it as our task to support this
process.

Information for researchers and formula-

tors on the fundamental and correct tech-
nical usage of silanes in coating systems is
available at

www.dynasylan.com

This brochure and other technical publica-
tions also adress various aspects of the
use of silanes in paint and coatings.
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Monofunctional
Isn't Good Enough

Adhesion, gloss, weathering resistance,
and scratch resistance remain the most
important requirements in the formulation
of coating systems. But other aspects are
becoming increasingly important. For ex-
ample, new raw materials or technologies
must be capable of being integrated into
existing coating systems and should pre-
ferably have a fairly low solvent content,
as is the case in water-based or high-
solids coatings. In other words, advanced
products must possess a range of functio-
nalities.
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It is for these advanced systems that
Evonik has developed Multifunctional
Silane Systems™, which combine a variety
of functions in a single product. One of
the most successful examples is the
Dynasylan® HYDROSIL product family.
Products of this series are water-based
silanes that, although highly reactive, are
stable in storage. This highly successful
product range is now being supplemented
by the latest generation of Multifunctional
Silane Systems™, the Dynasylan® SIVO
products.

This product line is being launched,
appropriately, with the release of the first
water-based modularly structured sol-gel
system under the Dynasylan® SIVO brand
name.



Dynasylan® SIVO:
The Future Is Multifunctional

Application-oriented products are de-
veloped in close collaboration with our
customers. To ensure this, Evonik has its
own team of researchers and technical
service staff working exclusively on the
development of novel Multifunctional
Silane Systems™ — the Dynasylan® SIVO
products. The Dynasylan® SIVO product
family is heavily geared toward problems
encountered in daily life, and future pro-
ducts will continue to be developed and
perfected jointly with our customers.

This will allow the rapid realization of
relevant competitive advantages:

Dynasylan® SIVO systems have proven themselves even
under the strictest specifications and the most stringent
demands, as in the automotive industry. For example, they
improve the corrosion protection of automotive parts,
thus eliminating the need for undesirable formulation
components such as solvents or chromium compounds.

) R
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= improved performance in special
application fields

» improved handling and increased
storage stability of the paints or
coatings systems, and better surface
coverage of the subsequently formed
films

= reduced toxicity and better environ-
mental compatibility, both in produc-
tion and in processing by the end-
customer

= use of fewer ordinary silanes and
therefore less complexity and better
inventory control

All products of the Dynasylan® series
offer both new product properties and
increased efficiency for our customers’
production processes.

11
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When producing its Dynasylan® products,
Evonik leaves nothing to chance. As the
global leader in specialty chemicals, we
prefer to take charge of important pro-
duction steps ourselves, because produ-
cing more than 150 organofunctional
silanes in many different complex pro-
duction steps demands a high degree of
care and expertise.

For example, we process high-purity
silicon in an integrated production process
in accordance with strict criteria. These
stringent requirements are tight specifica-
tions, high purity, process safety for the
customer, and environmental protection.
All these apply to the full range of
Dynasylan® products.

The New Dynasylan®
Service Concept

But we also impose exacting requirements
on all new products, because using
Dynasylan® products in paint and coatings
is far from trivial. However, if important
basic rules for the use of silanes in paint
and coatings are followed, our products
can be more easily used in our customers’
processes. This leads to measurably
better properties in the subsequent pro-
ducts, as well as excellent commercial
results.

Many of our customers have confirmed
that their aims can be achieved through
ever closer collaboration in product
evaluation. Therefore, working jointly
with them, we will be bringing into the
market a number of new Dynasylan®
SIVO products over the next few years.
Creativity, close collaboration, and speed
are of utmost importance here.



Dynasylan® is now one of the most
prominent brand names for functional
silanes, because we supply all products,
whether standard or specialty silanes, in
first-class quality. But that’s only one facet
of Dynasylan®'s comprehensive range of
products and services. Successful produ-
cers of coating materials now demand
speed, reliability, a productive customer-
supplier relationship, and a broad product
range, in addition to product quality.

Our services include a distinctive combi-
nation of product properties, consulting,

product quality, availability, and safety.

It is no simple business to produce, store,
and transport silanes and to use them in

coatings.

We hope that our service concept will
convince more and more producers and
users of paint and coatings systems of
the benefits of choosing Dynasylan®.

Dynasylan®Concept

Technology

Application Target Effect Platform Product Family Product
Alkylsilanes

Oligomeric System Aminosilanes

Solvent-Based System Epoxysilanes

Water-Based System Dynasylan® HYDROSIL Dynasylan®SIVO 113

Adhesion Low Reactivity Mercaptosilanes Dynasylan®SIVO 112

Additives Dispersion High Reactivity Methacrylic Silanes Dynasylan®SIVO 111

Metal Coatings

Corrosion Protection I I

Multifunctional
Silane Systems™

Dynasylan®SIVO

Dynasylan®SIVO 110 I |

Service Functions

Business Management

Applied Technology

Technical Service

Logistics

Global/Local Sales

Research and
Development

Dispersions

Inorganic Coatings

Metal Pre-Treatments

Resin Monomers

Crosslinkers

Curing Agents

Silicon-Modified Resins

High-Tech Coatings

Offshore Coatings

Barrier Properties

Mar Resistance

Humidity Resistance

Easy-to-Clean

Weathering

Long-Term Stability

Higher Loading

Scrub Resistance

Scratch Resistance

Short Process Times

Long Process Times

Matrix Compatibility

Surface Compatibility

Silane Monomers

Silane Oligomers

Integrated Process

Sol-Gel

Secondary Aminosilanes

Silazanes

Silicic Acid Esters

Siloxanes

Vinylsilanes

Fluorosilanes

Customer Benefits

Dynasylan® 2909

Dynasylan® 9896

Dynasylan® 4144

Dynasylan® 6490

Dynasylan® 6498

Dynasylan® GLYEO

Dynasylan® SIVO 121

Dynasylan®
HYDROSIL 2926

Dynasylan®
HYDROSIL 2776

Customer Service

Product Safety

Qm

AQURA

Analytical Methods

www.dynasylan.com




For the Dynasylan® brand, we've set
ourselves high standards, mainly in
connection with resource conservation,
prudent management, efficiency, compati-
bility, and implementation of the Respon-
sible Care® initiative. To ensure that we
meet these requirements, we produce all
standard and specialty products in low-
waste and energy cycles, or closed-loop
processes. These “closed” production
processes are so designed that the by-
products or residues from one process
are used as starting materials for another.

As a responsible producer of specialty
chemicals, Evonik has been concentrating
for decades on continually improving its
own standards of environmental protec-
tion, sustainability, and resource-conser-
ving production technology. Our self-
imposed standards are often even more
stringent than statutory legal require-
ments.

Making Progress —
by Staying Focused

This is why our production sites are recog-
nized as highly advanced and leaders in
their field, by any international standard.
Avoidance of residues and economical
process management has three-fold bene-
fits: to you, as our customers, to us, as
producers, and not least to our environ-
ment.

Thus, timely worldwide production and
distribution of more than 150 silane
products ensure that our international
customers also receive raw materials of
the same high quality.




The Question Is Not
Whether Dynasylan®

Works, But How Welll

In addition to this resource-conserving
production process, the Dynasylan® brand
name offers our customers products that
are genuine problem-solvers, thanks
mainly to their excellent functionality.

A good example of our “green” silanes is
Dynasylan® HYDROSIL 2926. This purely
water-based silane in oligomeric form,
used as a highly reactive primer for metal
coatings, allows the complete elimination
of undesirable components such as hazar-
dous chromium compounds, methanol,
and other solvents.

In its patented Dynasylan® HYDROSIL
technology, available on a commercial
scale and the only one of its kind world-
wide, Evonik has succeeded in combining
two seemingly irreconcilable opposites:

the very high reactivity of Dynasylan®
HYDROSIL 2926 with the high storage
stability and chemical resistance over a
very wide pH range of the finished pro-
duct. As a result, one can, when formula-
ting metal coatings, avoid both undesi-
rable volatile organic components (VOCs)
and the release of solvents during the
reaction of the silane specialty with the
metal surface. With conventional silane
products, this reaction releases methanol.

Of equal importance, if not more, is the
environmental acceptability of the coated
end-product. Metal coating systems
formulated with Dynasylan® HYDROSIL
already conform to the strict requirements
of future legislation with regard to both
the absence of solvents and low toxicity.

15
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Like many of our customers, we operate

worldwide. For more than half a century,
we have had a presence in major econo-

mic regions all over the world.

But good products alone are not enough;
service oriented to customers’ needs is
an essential part of the package. For this
reason, we have continually brought our
logistics (supply chain) into line with
customers’ supply requirements. Our ex-
perience and expertise have been proven
over decades all over the world.

Where is Dynasylan® Available?
All Over the World.

In addition to on-time delivery, we are
also working on logistics solutions for
the future. To accurately match logistics
concepts to customer requirements, we
also use modern approaches such as the
SCOR (Supply Chain Operations Refe-
rence) concept. This allows us to reliably
execute almost any task that a customer
gives us.

As the only large-scale producer of
organofunctional silanes, Evonik offers
packaging ranging from 25 kg drums to
20-metric-ton bulk containers, and can
also meet requests for individual pack-
aging. Because of our global presence, we
possess, in many cases, country-specific
expertise in the area of environmental
protection and hazardous chemicals
regulations. For many companies, this
knowledge facilitates the establishment
of new local production facilities.
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Your Customers Are All Over
the World. As Are You.
As Is Dynasylan®.

Let’s assume your production site is in
Brazil, where you produce water-based,
chromium-free metal coating systems for
automotive applications in the European
market. Because of high demand for
these, you need, unexpectedly and at
short notice, an additional 4 metric tons
of a silane delivered in 1,000 kg IBCs.
The material must be delivered to your
production site as soon as possible, so
that the just-in-time fabrication process
of a well-known automotive company
won't be disrupted.

Thanks to Dynasylan®’s service concept,
that’s no problem. And being able to
guarantee supply reliability and quality
to your customers, even in exceptional
situations, is an advantage.

17
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The multifunctionality of silanes opens
up many different possibilities in the
paint and coatings industry. The markets
described on the following pages repre-
sent just a few selected examples, be-
cause the possibilities for using silanes in
the coatings industry are growing day
by day.

Customer expectations in the paint and
coatings industry in particular have grown
significantly over the last few years.
Existing application fields need increasin-
gly complex support to meet customers’
specifications. Novel and specially develo-
ped coatings are also necessary for new
applications in which the use of silanes
will play an ever important role in the
future.

Applications of Silanes in the
Paint and Coatings Industry

Thanks to their special chemistry, silanes
inherently possess, and can impart, a
number of chemical functionalities to
other materials. This entails many advan-
tages. In marine and protective coatings,
for example, Dynasylan® can be used as a
curing agent or a binder; in the automo-
tive industry it allows production of
scratch-proof coatings. In corrosion
protection of metal coatings, and also

in the final sealing of galvanized coating
layers, silanes used as primers improve
the performance of the coating system.



Dynasylan® in Corrosion-
Inhibiting Metal Coatings

Metals are protected from corrosion by a  Used as additives, they also serve out-
variety of methods and coatings. In many  standingly in applications as adhesion

cases, coating the metal almost com- promoters, ensuring excellent adhesion
pletely prevents corrosion. Typical metal  of the coating layer to be formed.
treatments to improve corrosion resis- Dynasylan® products also bind metal or
stance include chromatization or chromate other pigments with the polymer compo-
treatment, (zinc) phosphatization, and nents of the formulation, thus helping to
electrochemical galvanization. Toxic com- form a highly effective barrier layer that
ponents such as chromium compounds protects against harmful environmental

are, however, being replaced for reasons  effects such as the combination of water
of occupational safety and environmental and chloride salts. Good wetting and low
protection. Silanes are playing an increa-  viscosity are additional advantages in pro-
singly important role in these environ- duction, and result in faster drip-off and
mentally friendly systems. uniform coating-film thicknesses.

Dynasylan® in Marine
and Protective Coatings

Bridges, port facilities, and ships are con-
stantly exposed to a strongly corrosive
environment. Many formulations for zinc
dust paints use hydrolysates of silicic acid
esters. These are produced from
Dynasylan® 40 using sol-gel technology
and can provide corrosion protection for
several decades. An epoxy primer system
with a PU topcoat is often used as a final
film over a zinc dust primer. The use of
silane technology allows these two films

to be combined. Just one single two-com-
ponent epoxy coating based on a silicon
epoxy resin performs all the tasks described.
The resin is cured by aminosilanes, and the
cure speed and reactivity can be adjusted
through the use of various aminosilanes for
a broad range of temperatures, climatic con-
ditions, and regions of use. This results in
highly resilient marine and protective
coatings with outstanding resistance to
weathering or chemical effects.

19



The advantages of using silicic acid esters

in zinc dust paints have long been known.

Dynasylan® 40 is the standard product
for heavy corrosion protection in the pro-
duction of binders for zinc silicate paints.
Hybrid and sol-gel systems represent a
further development in the use of silanes
as binders. In coatings of these types,
silanes are used as binders or components

Dynasylan®
for Wood Treatment

Dynasylan® is used for water-repellent
(hydrophobizing) treatment, as well as for
modification of wood surfaces, to make

Dynasylan® in Binders

of the binder system, and for special high-
performance coatings. In the synthesis

of synthetic resins such as acrylic resin dis-
persions (latex), silanes can also be used as
monomers, but in very small quantities of
approximately 1%. The use of Dynasylan®
results in improved adhesion to concrete,
abrasion resistance, and resistance of buil-
ding paints to moisture and rain.

meating into the treated wood surface.
This also results in a reduced tendency to
staining caused by adhering particles of

them oil and grease-repellent. Depending dirt that are carried along with water or
oils.

feature a water-repellent effect or prevent Keeping out water ensures a longer life-
oils and greases from adhering to or per-

on the treatment, the surfaces either

time for the treated woods.

Surfaces treated with Dynasylan® remain
air permeable and breathable, and there-
fore have high weathering resistance.




One Brand -
Multiple Functions

The improvements provided by Dynasylan®

in the applications described are based
on various functions that are possible
because of the chemical nature of silanes.

Adhesion Promotion

Crosslinking I ERVEL

Reinforcement Endcapping

Dynasylan®
for adhesion promotion

Silanes form permanent chemical bonds
between (mainly inorganic) substrates
and organic polymers or resins. In coating
formulations, therefore, the addition of
silanes results in excellent adhesion

to challenging substrates such as glass,
aluminum, steel, or concrete. The use of
silanes to improve adhesion has long been
of considerable technical (and commer-
cial) importance.

Dynasylan®
for crosslinking

Silanes also act as crosslinkers for certain

epoxy resins in challenging environments.

Three films are often applied on bridges,
ships, and other installations that are
particularly susceptible to corrosion. Ami-
nosilanes crosslink silicone-based epoxy
resins with the formation of very hard and
weathering resistant coating films. In such
cases, a final PU coating is not applied.

21
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Dynasylan® as a monomer

Silanes can be used as chemical building
blocks to produce synthetic resins.

The starting quantity used varies, depen-
ding on the branch of industry in which
the system is being used. In coatings such
as latex dispersions or automotive coa-
tings, the percentage of Dynasylan® used
usually varies between 0.5% and 20%.

In sol-gel technology, on the other hand,
the silane concentration is 80-100%.
Sol-gel coating films are already being
used in certain applications, some of
which are highly specialized. In addition
to lense coatings, and specialty coatings
in automobiles, sol-gel sectors also in-
clude traditional fields such as zinc silicate
paints based on Dynasylan® silicic acid es-
ters.

Dynasylan® as a drying agent

Silanes can also be used for drying mainly
solvent-based PU coating formulations,
where infiltration of moisture must be
avoided at all costs. They trap excess
moisture that has been carried in by fillers
or from the humidity in the atmosphere.
Silanes used as drying agents are effective
even when the formulation contains other
silanes with different properties. The use
of silanes as drying agents can prevent a
premature reaction (such as premature
curing); it also results in more uniform
curing.

Dynasylan®
for pigment modification

Silane-modified inorganic pigments can
now be much more easily incorporated
into coating formulations. They allow,
for example, hydrophilic pigments to be
hydrophobized with alkyl silanes. The
improved compatibility of the hydro-
phobized pigments helps achieve higher
levels of filler content, lower viscosities,
longer shelf lives, better sedimentation
resistance, improved mechanical proper-
ties of the cured coating, and increased
UV stability.

Dynasylan® 4144 is particularly effective
in hydrophilic systems such as water-based
dispersions or pastes. Even highly hydro-
philic pigment systems can be converted
through treatment with Dynasylan® 4144
into a “superhydrophilic” pigment; pig-
ments treated in this way are particularly
easily dispersed and have long-term dis-
persion stability, with a significantly lower
tendency to sedimentation.



Dynasylan® HYDROSIL

Traditional silanes and most of the known
VOC-based sol-gel systems are hydro-
lyzed during use with the formation of
alcohol, which is released during the
reaction as a volatile organic component
(VOQ). In the case of Dynasylan®
HYDROSIL, the alcohol (VOC) has been
almost completely separated out during
the production stage.

However, Dynasylan® HYDROSIL pro-
ducts still contain reactive silanol groups
and are also storage-stable. This special
technology thus allows us to offer pro-
ducts that are solvent-free and water-
based, but also storage-stable. Dynasylan®
HYDROSIL products can be used as pri-
mers for adhesion promotion and for final
sealing of microporous systems.

Dynasylan® GLYEO,
Dynasylan® GLYMO

Both of these products are ideally suited
as adhesion promoters on substrates like
glass, metal, or ceramics. For water-based
coating systems, however, Dynasylan®
GLYEO is highly regarded thanks to its
greater resistance to water. Because of
its chemical structure, it hydrolyzes and
condenses much more slowly and does
not release toxic methanol. This ensures
considerably improved stability in water-
based (acrylate, epoxy, latex) coating
systems. Dynasylan® GLYEO is particu-
larly recommended for applications where
controlled adhesion and crosslinking are
important. Dynasylan® GLYEO is also
used as a binder component in future-
oriented and environmentally friendly
ethoxy-based sol-gel syntheses.

Dynasylan® silicic acid esters

Coating films based exclusively on silanes
as binders can also be produced. These are
often crosslinked by moisture. For example,
zinc dust paints based on Dynasylan® silicic
acid esters are successfully used for heavy-
duty corrosion protection. Such coatings
can have a lifetime of 15-20 years or more,
even in particularly challenging environ-
ments.
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Dynasylan® SIVO Products:
Valuable All-Rounders

Evonik is the first producer anywhere in
the world to offer a modular sol-gel sys-
tem that provides our customers with en-

tirely novel opportunities for formulation.

All of the building blocks of this modular
system are coordinated and can be com-
bined by the customer in accordance with
their own concepts and requirements
profile.

This new binder system allows the deve-
lopment of improved water-based sol-gel
systems for thermal curing. The proper-
ties of the coatings can be varied using the
modular concept, consisting of a binder
and three special additive components.
The customer decides which parameters
to prioritize — the hardness of the coating
film, the adhesion between the substrate
and the coating film, or the UV stability.
Films produced in this way can be desi-
gned, for example, to be scratch- and
weathering-resistant, and also have excel-
lent resistance to chemicals and boiling
water.

Because of its low thickness, the film re-
mains flexible and so retains its good
adhesion, thereby contributing to excel-
lent corrosion protection. Typical applica-
tions for Dynasylan® SIVO technology
include metal pre-treatment or coatings
for corrosion protection and adhesion
promotion in the film to be applied. The
coated substrates or metal parts find versa-
tile application in the automotive industry,
aviation, and components for structural
steel work and electronics.



Available for the First Time:
Woater-Based, Modular, Sol-Gel
Dynasylan® SIVO Products

Dynasylan® SIVO 110

Dynasylan® SIVO 110 is the base com-
ponent of the first modular sol-gel system
of the Dynasylan® SIVO series, and is
derived from the successful Dynasylan®
HYDROSIL product family. Following
intensive development work, Evonik’s
researchers have succeeded in overcoming
the earlier limitations of the Dynasylan®
HYDROSIL system. As a water-based
binder, Dynasylan® SIVO 110 represents
the “backbone” of the series.

Dynasylan® SIVO 111

Dynasylan® SIVO 111 is used as an addi-
tive to regulate the pH of Dynasylan®
SIVO 110 or to neutralize it. Neutral or
mildly basic coating formulations are re-
quired in many applications, but the pH
must not be adjusted by means of “simple”
(i.e., salt-forming) neutralization re-
agents, which would later negatively
impact corrosion protection. Dynasylan®
SIVO 111, by contrast, allows for the pro-
tective and effective neutralization of the
overall system without undermining the
subsequent corrosion protection proper-
ties.

Dynasylan® SIVO 112

With the additive Dynasylan® SIVO 112,
oil and water-repellent coatings can be
produced that provide improved protec-
tion against corrosion. Easy-to-clean
coating films can also be produced. As

a water-based component, Dynasylan®
SIVO 112 is ideally suited for incorporation
into the overall sol-gel system of the
Dynasylan® SIVO series, which is itself
water-based.

Dynasylan® SIVO 113

Dynasylan® SIVO 113 can be used as an
additive if the water-repellent properties of
a coating film are important. It establishes
and reinforces the hydrophobic properties
of the coating film. If it is added to the
Dynasylan® SIVO 110 base component, the
coating film will develop water-repellent
properties, that are advantageous mainly in
exterior applications and on metals.

The use of Dynasylan® SIVO 113 con-
siderably improves the weathering
resistance of coating films.
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Product Description Typical Amount Added’
Dynasylan® SIVO 110 Base module =

Dynasylan®SIVO 111 Neutralization agent 2-5%

Dynasylan® SIVO 112 Oleophobic additive 10-50%*

Dynasylan® SIVO 113 Hydrophobic additive 5-10%

approximate values
*depending on the degree of oleophobicity required

Other Multifunctional
Silane Systems™

Dynasylan® SIVO 121
(for wood protection)

Dynasylan® SIVO 121 is a novel solvent-
free impregnating agent for wood surfaces.
It is used both for hydrophobizing and
oleophobizing wood surfaces. Uptake of
water and dirt is significantly reduced,
while the surface remains air-permeable
and breathable. Surface modification with

Dynasylan® SIVO 121 offers extremely
high weathering resistance and is effective
for up to three years. Water-based, odor-
less, and free of volatile organic compon-
ents (VOCs), Dynasylan® SIVO 121 is a su-
perior alternative to conventional waxes,
oils, and varnishes.




Dynasylan® on the Internet

Information, addresses, and contacts

The www.dynasylan.com website offers
a well-structured platform where you can
find information on products, methods, and
chemical processes. A solution-finder leads
the way to informative brochures and pre-
sentations for downloading, in addition to
product information and safety data sheets.

A database of Evonik contacts and dealers e T .oz - imed
worldwide provides important contact data, sraee =
conveniently accessible at all times. [PE—— ?E

www.dynasylan.com

www.evonik.com
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EVONIK RESOURCE EFFICIENCY GMBH
Business Line Silanes

Rodenbacher Chaussee 4

63457 Hanau

Germany

dynasylan@evonik.com

https://www.dynasylan.com/product/

dynasylan/en/contact/

This information and any recommendations, technical or otherwise,
are presented in good faith and believed to be correct as of the date
prepared. Recipients of this information and recommendations must
make their own determination as to its suitability for their purposes.
In no event shall Evonik assume liability for damages or losses of any
kind or nature that result from the use of or reliance upon this infor-
mation and recommendations. EVONIK EXPRESSLY DISCLAIMS
ANY REPRESENTATIONS AND WARRANTIES OF ANY KIND,
WHETHER EXPRESS OR IMPLIED, AS TO THE ACCURACY,
COMPLETENESS, NON-INFRINGEMENT, MERCHANTABILITY
AND/OR FITNESS FOR A PARTICULAR PURPOSE (EVEN IF
EVONIK IS AWARE OF SUCH PURPOSE) WITH RESPECT TO ANY
INFORMATION AND RECOMMENDATIONS PROVIDED. Reference
to any trade names used by other companies is neither a recommen-
dation nor an endorsement of the corresponding product, and does
not imply that similar products could not be used. Evonik reserves
the right to make any changes to the information and/or recommen-
dations at any time, without prior or subsequent notice.

Dynasylan® and SIVO® are registered trademarks of
Evonik Industries or one of its subsidiaries.

RE-207-DEC18TMC

EVONIK

POWER TO CREATE


https://www.dynasylan.com/product/dynasylan/en/contact/
mailto:dynasylan%40evonik.com?subject=



