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Styrene Allyl Alcohol Copolymer

A Strategic Solution for

High-Performance Coatings, Inks and Adhesives
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LuerChem

Styrene Allyl Alcohol Copolymer - Synthesis & Structural Benefits

OH
\ Standard Composmon
g OH Styrene, mole %
% /r Peroxide & Allyl Alcohol, mole % 30
7 = O

Styrene Allyl Alcohol Styrene Allyl Alcohol Copolymer
SAA combines Hydrophilic Primary Hydroxyl groups with Hydrophobic Aromatic groups.

- Reactive site for coating cross-linking reactions and polyol resin derivatives synthesis
(esterification, urethanisation, alkoxylation, phosphatation, ...)

- Residual hydroxyl groups provide adhesion (metals, ...)

- Aromatic ring provides to the coating - Hydrophobicity - Hardness
- Gloss - Adhesion (polystyrene, ...)
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

- Polyurethane Coatings

- Aminoplast Coatings
Coatings/Paints I:> - Air-Drying Alkyd Resins
- UV/EB Curable Monomers

- Specialty Resins

- Writing Inks

- Overcoats
|:> - Polyurethane Adhesives
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

OH
- Polyurethane Coatings

- Aminoplast Coatings i 4+ O=C=N-R-N=C=0 —>_ ¢™%
Coatings/Paints I:I>-Air-D"yin9 Alkyd Resins O O i —> A\
- - UV/EB Curable Monomers -~ _ SRS ok

- Specialty Resins Cross-Linked Network

Functionality: 5 to 6 = Coating
- Writing Inks
- Overcoats
|:> - Polyurethane Adhesives
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LuerChem

Key Benefits of using SAA in Polyurethane Coatings

Benefits of SAA in Polyurethane Coatings

I
I | ! | !

HIGH CHEMICAL CORROSION STAIN
SOLIDS RESISTANCE RESISTANCE RESISTANCE

ADHESION

— WATER RESISTANCE
— DETERGENT RESISTANCE 3>
— SOLVENT RESISTANCE

Important for Coil Coating
for Washing Machines
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

OH

- Polyurethane Coatings T
- Aminoplast Coatings A
) ! _ _ + N“=N —>
T L LR 0 > - Air-Drying Alkyd Resins AN S
- UV/EB Curable Monomers O o’ kOR
- Specialty Resins . t_SA? i R =H or CH, or C,H, GroasLinbed Rietnark
s s Melamine-Formaldehyde = Coating

- Writing Inks
- Overcoats
|:> - Polyurethane Adhesives
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SAA in Aminoplast Coatings LuerChem

Option (3) SAA based Polyester

l Option (4) SAA based Alkyd
v

Binder Epoxy or Polyester Polyol g Acrylic Polyol Or Alkyd
Resins Resins Resins Resins

\ Aminoplast #
resins

Melamine-Formaldehyde or

Urea-Formaldehyde or

Benzoguanamine-Formaldehyde or
Glycoluril-Formaldehyde

Optlon (D added in the Coating Formulation

Optlon (2 sAA modified Aminoplast

Cross-Linker

Catalyst: e.g. para-Toluene Sulfonic Acid (p-TSA)
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Key Benefits of using SAA in Aminoplast Coatings

Benefits of SAA in aminoplast coatings

|
| | | | | |

HIGH CHEMICAL CORROSION STAIN
SOLIDS CURING ADH@'ON RESISTANCE RESISTANCE  RESISTANCE
No Need for Primer
— WATER RESISTANCE
LOW CURE : -
- Important for Coil Coating
TEMPERATURE DETERGENT RESISTANCE Z> for Washing Machines
{}  SOLVENT RESISTANCE

Application on Heat Sensitive Substrates
Reduced Formaldehyde Emissions
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

- Polyurethane Coatings O O
- Aminoplast Coatings
Coatings/Paints I:> - Air-Drying Alkyd Resins e o o
- UV/EB Curable Monomers 0 o 0 o
- Specialty Resins P z S—
- Writing Inks 8
- Overcoats

|:> - Polyurethane Adhesives

Cross-Linked Network
= Coating
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SAA / Pentaerythritol Air-Drying Alkyd Resins LuerChem

\ : \ 100.000
20 ey 4.000 \ GPC Trace S
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o
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7 < “Tail”?
215 3000 _ High MW “Tail 8 ——— — —
e ) 000 = i 2 1.000#
=) 2
z f 3 =
a g 1.000 \ o 100%
0 0 kﬂ‘% Lo 10 T T T
0% 5% 10% 15% 50% 60% 70% 80% 90%
% SAA in Alkyd e e % Solids in Mineral Spirits
‘'8 9 10 11 12 13 14 15 16 17 ® PE-based Long Ol Alikyd A 10% SAA Modification
Retention time B 5% SAA Modification @ 15% SAA Modification
SAA lowers Polydispersity (Pd)
but maintains Reducing Mw and therefore Pd is key to lowering viscosity

Molecular Weight in number (Mn) Maintaining Mn is key to maintaining properties
Info ex Lyondell
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Alkyd Resin versus SAA Fatty (Acid) Ester Resin LEenChe

Alkyd Resin SAA Fatty (Acid) Ester Resin

i 0

HO @)

0 C

Less Ester Groups than in an Alkyd Resin
Many Ester Groups on Backbone IMPROVED STABILITY OF THE RESIN IN ALKALI

{1

Waterborne
Electrodeposition
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LuerChem

Waterborne SAA Fatty (Acid) Esters

Emulsification

Introduction of Carboxylic groups

\+ Fatty Acid Option 1:

Reaction with Maleic (or Trimellitic) Anhydride

SAA Fatty (Acid) Ester
Option 2:

Polymerisation of Acrylic Acid/Styrene
Option 3:

Reaction with Maleic (or Trimellitic) Anhydride
followed by Polymerisation of Acrylic Acid/Styrene
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Key Benefits of using SAA in Air-drying Alkyd/Oil Fatty LuerChem
(acid) Ester Coatings

HIGH CHEMICAL CORROSION
SOLIDS CURING ADHESION RESISTANCE RESISTANCE
L FAST OXIDATIVE L WATER RESISTANCE

DRYING
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

o R H

O
- i N
Polyurethane Coatings S\ - 5 T I

- Aminoplast Coatings e
Coatings/Paints I:> - Air-Drying Alkyd Resins
- UV/IEB Curable Monomers
- Specialty Resins O O O O

- SAA (Meth)Acrylate SAA Unsaturated Urethane
- Writing Inks
~ . . O ,H
- Overcoats HO o )

Q0 C

|:>—Polyurethane Adhesives SAA Ao Uroth
crylic-uretnane
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Key Benefits of SAA Monomers in UV/EB Cure Coatings Sl

Benefits of SAA Monomers in UV/EB Cure Coatings

IMPACT SOLVENT
RESISTANCE RESISTANCE

HARDNESS ADHESION GLOSS
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

- Polyurethane Coatings 5 " o o R on
O.g-0 1§
R

- Aminoplast Coatings He PR
Coatings/Paints I:> - Air-Drying Alkyd Resins -

- UV/EB Curable Monomers

- Specialty Resins 0 O O ‘

SAA- Phosphate SAA-Silicone

- Writing Inks - Corrosion-Proofing Primer - Super Hydrophobic Coatings
|:> - Printing Inks - Adhesion Promoter
- Overcoats - Aluminium Pigment Passivator
|:> - Polyurethane Adhesives
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

- Polyurethane Coatings

- Aminoplast Coatings
Coatings/Paints I:> - Air-Drying Alkyd Resins
- UV/EB Curable Monomers

- Specialty Resins

- Writing Inks
- Overcoats

|:> - Polyurethane Adhesives
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SAA and SAA Derivatives in Inks LuerChem

Writing and Printing Traditional or Fluorescent Solvent-borne Inks
m Vehicle (binder) Ink-jet Hot melt or Solvent-borne Inks and Overcoatings

Toner - Powder

Vehicle (SAA-alkyd) — Printing Traditional Solvent-borne Inks

SAA Vehicle (SAA fortified rosin & fatty ester) N
derivative

/Waterborne Flexographic Printing Inks
Pigment Grinding Resin (SAA-polyol-fortified rosin ester)

Monomer (SAA (meth)acrylate) — UV Curable Inks
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LuerChem

Key Benefits of using SAA in Inks

Benefits of SAA in Inks

HIGH PIGMENT CHEMICAL STAIN ABRASION

soLips APHESION GLOSS  pigpERSION RESISTANCE RESISTANCE RESISTANCE ~— STABILITY
L THERMAL
WATER RESISTANCE
STORAGE

Increase Colour Acceptance and Colour Development

09/10/2025 Paint & Coatings Milano 8-9 October 2025




LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

- Polyurethane Coatings

- Aminoplast Coatings
Coatings/Paints I:> - Air-Drying Alkyd Resins
- UV/EB Curable Monomers

- Specialty Resins

- Writing Inks

- Overcoats
|:> - Polyurethane Adhesives
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LuerChem

Styrene Allyl Alcohol Copolymer — Major Application Areas

Hot melt

Liquid Moisture Reactive or
Heat-Activable Powder

Polyurethane

Adhesives Waterborne

SAA or SAA-based Binder

Formaldehyde-Free Solvent-borne

and Isocyanate-Free
Adhesives

Key Benefits of using SAA: - Mechanical Strength
- Rigidity/Flexibility Balance
- Adhesion to Bond Various Substrates
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- LuerChem

Summary of Major SAA Applications & Key Benefits

Application | Technology Curing Adhesion to
e corosen [owesen] o saver

High Solids High :
Polyurethane Waterborne X-Linking Adjustable
High Solids Low :
: High & Fast
Aminoplast Waterborne = Temperature Development ’ ’ ’ ’ ’ ’
Powder Cure
Air-Drying High Solids : High & Fast
Alkyd Waterborne FEBLRIYIng Development ’ ’ ’ A A A
Acrylic High High & Fast
Monomer Mlectlic X-Linking Development ’ ’ NA NA NA ’

NA = Not Analysed

Styrene allyl alcohol is a Powerful Resinous Polyol Building Block for a Variety of Chemistries
delivering Enhanced Performance of Coatings/Paints, Inks and Adhesives.
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LuerChem LLC LuerChem

Thank you for your attention

The Team | Web Site

Publications
Articles highlighting the benefits of SAA

Questions?
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