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Company Profile Ej
Chemical Research Company O TREAN
Since: April 2010

Staff: 6 PhD’s in chemistry and material science
Location: Edegem (near Antwerp) - BE

Core activities:

» Customized product development

> Innovative contract research

» Designing, formulating, prototyping

» Organic synthesis, Molecular modeling, Design of
experiments (D.O.E. ), Analytical techniques, ...

DISPERSIONS > COATINGS > INKJET INKS > FUNCTIONAL FLUIDS >
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UV-curable coatings

Coating application:
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« Coating formulation

« Substrate
 Transport system
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« Method of application 7
« UV-curing lamp o
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Coating formation:

photoinitiators
A monomers
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In industry and daily life:

wide format

automotive
car refinishing

UV-curing
adhesives
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Interior and decoration
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UV-curable coatings STREAM

Pro’s and con’s for different coating technologies:

VOC exhaust

flexibility / touch - energy consumption

Floor space required Drying/curing time

safety of inks/handling

=—yater based coatings
solvent based coatings

e 1008 UV-curable coatings
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e Photopolymerization reaction

e Composition

 Physical properties




The chemistry of...
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v

photoinitiators
| A monomers

uv

UV Mercury bulb:
Wide spectral range (240-270nm + 350-380nm)
* Intense
* Needs to heat up and cool down
 Produces a lot of heat
« Consumes a lot of energy
e Limited lifetime
 Generates ozone

UV LED lamp:

« Small spectral range (365nm of 395nm)
* Less intense

«  On-off switch

*  Produces almost no heat

« Consumes very little energy

« Long lifetime
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The chemistry of...

Photoinitiators and light sources have to match: 2 .
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The chemistry of...

Many kinds of ‘monomers’ exist:
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CHs CHsj;
monofunctional i
ol e

.\
CHz=CH-C—0—" | ™
g CHsj;

Isobornylacrylate

CHz=CH—C—0—(CHz)e—0-C—CH=CH;
0

Hexanedioldiacrylate difunctional

CH2'=CH—8—O—?H2 (sz—O—(”:—CH=CH2
CH;—CHz—C—CH;—0—CH;—G—CH;—CHs
CHz=CH-CG—0—CH, CH,—O—C—CH=CH,
O 0]
Di-trimethylolpropanetetra-acrylate

tetrafunctional

Variety of functional groups

ﬁ:E’% amide
e S

small monomers

Ay

polymers
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The chemistry of...

Mono- vs Multifunctional

A cross-linking

A reactivity

Odor, Safety (food, touch),
Tackiness, Overcoatability,
Hardness/Brittleness,
Flexibility, Cure speed...

* Physical properties

Small monomers

vs Oligomers

vs Polymers

Random co-polymerization

A viscosity

Flexibility vs Hardness

Cure speed
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A Functional groups

Combination of
funtionalities

Adhesion, Overcoatability,
Hydrophobicity vs
Hydrophilicity, Tackiness
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e 100 % UV—curable

% Flexible coatings on textile
% Digital inkjet ink for marking and coding

e Water based UV—curable

% Hydrogel coatings




Some cases

e 100% UV-curable
< Flexible coatings on textile

Variation of monomer/oligomer/polymer compositions leads to a
variety of flexibilities:

Flexibility/feel Tack Wetting | Yellowing
1 ++ ++ + +
2 - + + ++
3 0 0 +
4 0 + +
5 + ++
6 ++ + +
7 ++ + 0 +
8 0 aF + ++
9 -
10 0 -
11 + ++
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Some cases CHEMSTREAM
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% Digital inkjet ink for marking and coding

Inkjet Ink Development
Fast Iteration and Modular Approach

ChemStream bvba 4/9/2015
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Some cases
o Water based UV—curable

% Hydrogel coatings

SAP =
superabsorbing
polymers

droog
SAP deeltje

H20
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Reactive monomers

QEM R QrM

N

acrylic acid salts

Published IP: EP 2 835 385 Al 15
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o Water based UV—curable
% Hydrogel coatings

* Non-hazardous coating formulation

* Rheology + water swelling
capacity: can be chosen

* Coating methods: DIP-coating. roller
coating, spray, etc.

* Substrates: yarns, fabrics, non-
wovens, plastics....

* UV-curing: Hg bulb + doped
Drogen (-+.0) versions
e s * Drying: oven, microwave, IR-dryer,
efc.

E BLOCKDROP

4 ‘:”/."'7‘_, SR 7 oy Gezwollen UV-cured
SAP poeder - +- ¢ SAP coating ChemStream bvba 4/9/2015 16
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. 1l:JV-Ilj_gIDDil’lk_J'etthi”kd - UV-curable functionalized
or Printheads eyt coatings (anti scratch, anti

- Encoding with o[Sdo 8 wear, flame retarding....)
visible and invisible

digital inks

- UV-curable water based
hydrogel coating for
protecting optical fibers

- UV-curable ink jet inks

Printing B (BLOCKDROP)
industry & =

P8 . Digital UV
printing inkjet ink

- Digital thin film

OLED encapsulation

industry

- Plasma removable

protective

coatings Technical
textile

Cultural

- UV-monomer .
heritage

based pigment
dispersions

- Digital encoding
with invisible inks
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Thanks for listening...



