
Adhesion of UV-curable inks 

and coatings on glass



2ChemStream

ChemStream: The Independent 
Chemical R&D Company

27/11/2019

design to prototyping and implementation

➢
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➢

➢

➢ Coatings➢ Nano dispersions ➢ Inkjet inks

➢
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➢ Founded in April 2010

➢ Staff profile (14 FTE, 11 PhDs) 

▪

▪

▪

➢ Located near Antwerp – Belgium

➢ Lab-facilities (550 m2)

▪

▪

▪

➢ Prototype production facility

▪

▪
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Expertises
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Inkjet inks 

@        .

Inkjet @ ChemStream
Modular Printing Units

➢

➢

➢

➢
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Adhesion: the challenge
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Direct to object adhesion

Glass

Commercial 
Ink/coating

Gain      ?        
Pain        ? 

Customized 
Ink/coating

Gain      ?        
Pain        ? 

Pre-treatment

Adhesion 
Primer

Technology: UV curable inks, coatings, …
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Adhesion: the challenge
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Direct to object reversible adhesion

→

→
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Factors influencing adhesion
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➢

➢

➢

➢

➢

Substrate

Substrate

Substrate

Substrate Substrate

Uncured coating Cured coating
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Adhesion: Shrinkage
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Property Radical Polymerization Cationic Polymerization

Oxygen Inhibition Yes No

Inhibition by humidity No Yes

Cure speed Milliseconds Seconds

Shrinkage > 10 % <  10 %

Adhesion Good Very good

Raw Material Cost Acceptable High

Shrinkage:
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Adhesion: Shrinkage

✓

✓

✓

IBOA

CTFA

DPGDA TMPTA
DPHA

How to minimize shrinkage for (meth)acrylates
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Adhesion: Wetting
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Substrate Surface Energy

Plastics Metals

Low surface energy → Non-wetting

High surface energy → Good wettability

Substrates
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Adhesion: Improve wetting by pre-
treatment
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Adhesion: Covalent bonding

Ink formulation:

✓Use of monomers to minimize shrinking → better adhesion

✓Use of monomers with strong non-covalent interactions (polar, H-bonding)

✓Use of adhesion promoters needed for a good adhesion (mostly acidic)

Phosphate & Silane best options (mono and multidentate)

Phosphate 

functional

Silane

functional

Glass
Customized 
Ink/coatingUV-Primer

27/11/2019
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Adhesion: Covalent bonding

Phosphate functional groups

✓Adhesion promoter with strongest adhesion on glass. 

✓Drawback → Phosphates desorb in prolonged contact with water. 

P

P

water

Printed beer glass → Not suitable option → e.g. dishwasher removes ink

→

27/11/2019
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Adhesion: Covalent bonding

Silane functional groups

✓Once the covalent bond is formed, excellent & resistant adhesion.

✓Drawback: Kinetics are very slow. Formulation adapted to speed up 

the hydrolysis and condensation of the silanes (e.g. catalyst) 

3H2O

3MeOH

2Si(OH)3

2H2O



2H2O

Hydrolysis Condensation Hydrogen Bonding Covalent Bonding

Slow Slow

27/11/2019
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Adhesion: Covalent bonding

Silane functional groups
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→ Anchoring has to take place 
during period between jetting 
and pinning
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Adhesion: Covalent bonding

Linker group

Reacts with the rest of the ink

Linker Group → Chosen depending the composition of the ink. 

UV curable ink: e.g. (Meth)acrylic, Vinyl, thiol, amine, …

Leaving group. 

Hydrolysis & substrate anchor part

Leaving group → Trade-off between reactivity & stability

Reactivity (Hydrolysis): Cl- > AcOH > MeOH > EtOH > iPrOH

Stability: iPrOH > EtOH > MeOH > AcOH > Cl-

Same compromise for catalysed silanes

e.g. “MEMO”

✓ Price

✓ Ink interaction

✓ Slow hydrolysis

27/11/2019

Silane functional groups

→ Anchoring reaction is bottle neck towards adhesion
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Adhesion: Covalent bonding
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Silane functional groups

Linker group

Reacts with the rest of the ink Leaving group. 

Hydrolysis & substrate anchor part

ChemStream → synthesis of a new class of silane-based adhesion

promotors to adhere directly on glass for UV-curable primers, inks and

coatings
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Thanks for your attention !!!

You are invited at our booth 23

www.chemstream.be


