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Novel High Performance Waterborne
Oil-modified Urethane for Wood
Flooring and Furniture Applications
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37 plants in the world

2,390 mrd € turnover in 2023
3.036 employees

786 kton volume sale in 2023
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Benefit of Urethanes
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Aliphatic hydrocarbon chains

Aromatic hydrocarbon chains

Alkoxy groups

Ester linkages

Urea linkages
Urethane linkages
Allophanate groups
Amide linkages
Linearity

Low molecular weight
High molecular weight

High crosslink density
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Group L

= Toughness
e Soft but not tacky

Uniqueness

DA VANV 4
of Urethanes

N

e Hard but not brittle 7 7
o Mechanical properties 1/ ueiness ’
o Abrasion resistance . R
Strain Strain

= Segmentation

» Moderate Hydrogen Bonding
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H H H
Ester Urethane Amide Urea

Increasing H-Bond Strength

Hard disordered
domains
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strong, not tough
A
strong and tough

Stress
not strong, not tough

>
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Strain (elongation)
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. 2, Soft ordered
\\ - .a domains

" Where:
= “—~— Polyol

- o e s
' 9 Diisocyanate
Chain
/ extender
' '_\/,.—-. \ HO-®-0H Diol
\ " R o - = - or
* /\ -.! ’,. = H;N-0- NH, Diamine
Soft disordered Hydrogen
domains Hard ordered bonding
. d ‘ . domalins interactions
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Santamaria-Echart, A.;Fernandes, |.; Barreiro, F.; Corcuera,M.A.; Eceiza, A. Advances in Waterborne Polyurethane and Polyurethane-Urea Dispersions and Their Eco-friendly Derivatives: A Review. Polymers 2021

13, 409.



7/ \ / % / b / Y / ) /
Polynt <

_oo 5 Solventborne vs Waterborne &G icivicgis

e SUMMIT

» Solvent-borne systems
Canada
High VOC >275 g/L Laoco w
Cost effective
High hydrolytic stability t
Fewer coats needed c T
High gloss values 275 g/L ""r
= Waterborne systems “‘

Low VOC <275 g/L
Fast-property development »,
High molecular weight
Excellent wear resistance

Little to no odor [
Easy clean-up with water

%

EPA’s Federal Standard
450 g/L

VOC Regulation Map, Clear Varnish, North America 2024
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= Conventional PUDs:

Py Thermop|astic M Polyuretha’r!gM
© .’ N ©
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e Crosslinkable with external

; Z / \; Z
crosslinkers \ =TT
e \Water-white finish ST, )
e Excellent abrasion resistance c MW i
: . _ o | COOH :\
= Qil-modified PUDs: x

e Thermoset W
COOH b -

e Oxidative cure (self-crosslinking) MX
e Yellow to amber finish
¢ Inherent black heel mark (Mar) \ Loon
resistance X
e Excellent chemical resistance
e Bio-renewable e = e ety oo COOH

Metal** = cobalt, manganese carboxylates
X = carbon-oxygen, carbon-carbon bond — X
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Return to Service Scratch Mar
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Exposure to Chemicals Indentation | Abrasion and Wear



Poknr/ \ / \ \ / \ /
@" s Aromatic vs Aliphatic OMUs &G Seooge

SUMMIT

Dry Property Film Chemical Mechanical Wear
Times Development Hardness Resistance Properties Resistance

Aromatic OMUs v v v X X X
Aliphatic OMUs % % % v v v
Targe! v v v v v v

@ NMP Free ’ Bio-based z/ 250 g/L VOC Compliant @4 Water Clean-up
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Tack Free Aliphatic OMU Aliphatic OMU Novel Aromatic OMU Aromatic OMU
Benchmark 1 Benchmark 2 Aliphatic OMU Benchmark 1 Benchmark 2
200 g (Hr:Min) 1:37 0:51 0:48 0:49
500 g (Hr:Min) 2:16 1:35 0:55 0:54 0:58

Physical Property Development

£ — Aliphatic OMU Benchmark 1
§ 4 — Aliphatic OMU Benchmark 2
g 3 === Novel Aliphatic OMU

§ 2 Aromatic OMU Benchmark 1
é 1 - Aromatic OMU Benchmark 2
g 0

Q 1 2 3 4 5 6

Time (hour)
Thumbnail Gouge Test, 0-5, 5 = full development

ommo. Novel Aliphatic OMU matches the fast property development of aromatic OMUs
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Konig Hardness Sward Hardness
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Oscillations

70
30
10

m Aliphatic OMU Benchmark 1 m Aliphatic OMU Benchmark 2 m Novel Aliphatic OMU u Aromatic OMU Benchmark 1 m Aromatic OMU Benchmark 2

Aliphatic OMU Aliphatic OMU Novel Aromatic OMU Aromatic OMU
Benchmark 1 Benchmark 2 Aliphatic OMU Benchmark 1 Benchmark 2

Mandrel Bend, 1/8" Pass Pass Pass Fail Pass
Impact Resistance
(Ibf*inch): 160/160 160/160 160/160 15/0 15/0

Forward/Reverse

212 Novel Aliphatic OMU achieves perfect balance between hardness and flexibility
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Chemical Resistance (26 Household Chemicals tested)

m Aliphatic OMU Benchmark 1 m Aliphatic OMU Benchmark 2 m Novel Aliphatic OMU Aromatic OMU Benchmark 1

m Aromatic OMU Benchmark 2
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ASTM D1307, 4-hour exposure, covered, rating 0-5, 5 = no effect
Chemicals that receive high rating across the board are omitted from the graph

'k Novel Aliphatic OMU scores the best chemical resistance
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...0
& o Novel Aliphatic OMU exhibits superior wear and mar resistance
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Rheology Modifier Study
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Rheology and Flatting Study & i
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Flatting Agent Study

110
100

90 \

80

70 \ \

60

50 -
40 \

30 =
20 \

10

0
0.0%

Semi-gloss Satin

Gloss

0.5% 1.0% 1.5% 2.0%

Percent Flatting Agent on Resin Solids

2.5% 3.0%

20°

60° 85°

’/ Novel Aliphatic OMU can be easily formulated
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Wear ™~ Hardness
Resistance k ——= -
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Chemical . Property . _
Resistance Development _
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Flexibility
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= Aliphatic OMU Benchmark 1
= = = Aliphatic OMU Benchmark 2
e Novel Aliphatic OMU
Aromatic OMU Benchmark 1
=  Aromatic OMU Benchmark 2
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