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Aluminum substrate pretreated with  
Dynasylan® HYDROSIL 2909 – Primer

Dynasylan® organofunctional silanes have successfully been 
used for years as adhesion promoters for coatings on a wide 
range of substrates.  

Dynasylan® Primers
Examples for the formulation of silane primers for paints and coatings

Coated without silane pre-treatment

The use of silanes is usually done in one of two ways.
Firstly, as a paint additive and secondly, using a silane  
primer for substrate pre-treatment. As paints usually are  
multi componet systems, the additive method often fails due 
to side reactions with the paint components. In these cases,  
pre-treatment with a silane primer is advised.

New investigations, summarized in the table below, show 
that the amounts and identity of the components are of utmost 
importance to achieve good surface wetting properties. The 
wetting is also influenced by the surface properties of the 
substrate. The surface must be clean, free of crease and dust.  

For some substrates a cleaning procedure with organic solvents 
could be sufficient, for other substrates a cleaning with alkaline 
or acidic cleaners at elevated temperatures could be necessary. 

In some cases an alkaline cleaning can also activate the  
surface and the activation can improve the performance, 
e. g. on metal substrates.

It is very important that the primer solution is wetting the 
substrate surface. If small droplets are formed on the surface 
the cleaning procedure has to be modified or a wetting agent 
has to be used. The amounts given in the table are intended as 
an aid for the formulation of silane primers.

Dynasylan® Functional group Solvent Water Acetic Acid

GLYMO 1 % (Epoxy–) Methoxypropanol 88.8 % 10.0 % 0.2 %

VTMO 1 % (Vinyl–) Methoxypropanol 94.0 % 5.0 % –

VTEO 1 % (Vinyl–) Methoxypropanol 93.8 % 5.0 % 0.2 %

MEMO 1 % (Methacryl–) Methoxypropanol 93.8 % 5.0 % 0.2 %

AMEO 1 % (Amino–) Isopropanol 98.5 % 0.5 % –

HYDROSIL 2909 0.6 % (Amino/Alkyl) Methoxypropanol 99.4 % – –

DAMO 2 % (Amino–) Methoxypropanol 96.5 % 5.0 % –

1122 2 % (Amino–) Isopropanol 96.8 % – 1.5 %

SIVO 210 2 % (Amino–) Methoxypropanol 96.7 % – 1.3 %

1189 2 % (Amino–) Methoxypropanol 96.6 % – 1.4 %

SIVO 214 2 % (Amino–) Methoxypropanol 96.8 % – 1.2 %

SIVO 160 10 % (Amino–) H2O 90.0 % – –

HYDROSIL 2776 4.0 % (Amino–) H2O 96.0 % – –

HYDROSIL 2627 4.0 % (Amino–) H2O 96.0 % – –
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The proposed formulation examples are summarized in the 
table. They contain on the order of 1 – 2 % (w/w) silane.  
The required silane concentration depends very much on the 
surface roughness. For a good performance smooth surfaces 
need a lower silane and a rough surface usually needs a higher 
silane concentration.  

The best silane concentration should be evaluated in a 
screening test with different silane concentrations.  
E. g. SIVO 160 can be used in a concentration range of 4.0 to
14.0 % depending on the application and surface roughness.

1    Indication to the tested substrates: Steel: cold rolled steel (CRS). abraded surface 0.3 – 0.6 % Mn / 0.08  –  0.13 % C / 0.05 % S / 0.04 % P 
Aluminum: alloy (3105 H 24) 96.8 – 97.4 % Al / 1.0 – 1.5 % Mn / 0.6 % Si / 0.05 – 0.2 % Cu

Dynasylan® organofunctional silanes act as a bridge between 
the organic coating and the inorganic substrate and thus are 
excellent adhesion promoters. Formation of silanol groups 
results from the hydrolysis of the silane’s alkoxy groups. 

These react with the OH – groups of the inorganic or metallic 
substrate to form a chemical bond. The organofunctional 
group of the silane then reacts with the organofunctional 
groups of the binder, resulting in a stable adhesion bridge.

Dynasylan® Aluminum 1 Steel 1 Copper Glass

GLYMO • • • •
VTMO • • •
VTEO • • •
MEMO • • •
HYDROSIL 2909 • • • •
AMEO •* •* • •
DAMO • • • •
1122 • • •
SIVO 210 • • • •
1189 • • • •
SIVO 214 • • • •
SIVO 160 • • •
HYDROSIL 2627 • • • •

• recommended •* not recommended for dip coating

The amounts of solvent and water have been chosen in order 
to obtain transparent films that are not visible. If the wetting 
of the surface is not sufficient the cleaning of the surface has 
to be modified or the solvent has to be changed. An applica-
tion of the primer can be done using usual methods (spraying, 
dipping, roll coating). Screening tests are useful to find the 
best curing temperature for the application and performance.

Application of the paint should only occur when the primer 
has been dried onto the substrates. 

Formulation of a silane primer solution:
• Add the solvent.
• If needed, water and hydrolysis catalyst (acetic acid) is added.
• The silane is added slowly under stirring.
• The solution is stirred for one hour.
• The final primer solution should be clear and could be slightly yellow.
•  The primer solutions with the ethoxy silanes should be stirred for more than 2 hours.
•  Caution: The addition of aminosilanes to the liquid can result in a final temperature of up to 50 °C.
•  The useful life of the primer solution can vary between one week to one year depending on the

application and silane. The exact stability needs to be tested.

Substrate recommendations 
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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 AG or one of its subsidiaries.

Evonik Operations GmbH
Business Line Silanes 
Rodenbacher Chaussee 4 
63457 Hanau 
Germany

dynasylan@evonik.com

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

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



