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Global Furniture Epicenter
International Furniture Market High Point, NC

MARKET

Est. in 1909. Furniture
exposition hall opened
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Global Shift 1990’s
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Global Industrial Wood Coatings Estimated Market Size
Estimated 10% contribution to global paint and coatings market, $8 billion USD

Wood Sub Markets [%] Technology [%]

® Home & Office

Furniture m Solvent-borne
m Kitchen & Bath

Cabinetry ®m Waterborne
® Hardwood

Floorings

9 ® Radiation-cure

= Moulding/

Fixtures Powd

= Powder

m Others
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Market Share Data Challenge
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Technology Life Cycle in North America

ACID CURE
KITCHEN CABINET

SOLVENT &
SOLVENT-FREE UV

CONVENTIONAL WATERBORNE
INTERIOR & EXTERIOR WOOD

ISO- POWDER
CYNATE

FREE

CONVENTIONAL
SOLVENT-BORNE
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Industrial Wood Coatings
Technologies & Application Systems
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Deco vs. Wood Coatings
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Industrial Application
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Clear Topcoats, Sealers, Stains and Enamel Finishes
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A Few Top Wood Coatings Customers
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Common Substrates

Red Oak Maple Paint-grade Rustic Alder

T

Lyptus

',‘-_
ol —— -

Q-Sawn White Oak Pine, Knotty

w

White Birch Rustic Hickory Pine, Clear
T
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Common Coating Technologies (Durability & Performance)

Nitrocellulose Lacquers $

Wipe, No-Wipe Spray Stains $$

Pigmented Enamels, Waterborne Primers & Topcoats $$
Pre-catalyzed Lacquers $$

Acid Catalyzed Conversion Varnish $$$

2-Pack Polyurethane $$$$

100% Solvent-borne & Waterborne UV $3$$$3$
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Industrial Wood Coatings
Trend Evolution
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Serious Threat to Wood Industry

#1 Labor

« Finding and retaining qualified help
« Drive demand for automation?

 Labor from Correctional institutions
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Finishing Automation
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3D Printing Wood Plastic Composite (WPC)
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Advancements in 3D Printing - Wood Plastic Composite (WPC) Boat

Source: Woodworking Network, University of Maine

Worlds Largest 3D Printed Boat
« 50% Wood fiber

« Made in 72 hours

« 25 ft. long

« 5,000 lbs.

https://www.youtube.com/watch?v=3
4F71XqvOijqg

Time-lapse video
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https://www.youtube.com/watch?v=34F71XqvOjg

3D Printed Residential Homes — Unlimited Design ldeas
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Construction Evolution — 8 Hour Framing Assembly
Hour 6
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Cross Laminated Timber (Pac NW & Europe) L
| & KATERRA
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Color

Color of
the Year
2017

PANTONE®

Greenery
15-0343

she= TS { Color of
Color of R PEE S el R i the Year
the Year ;v s —i = b\ 2018

2020

PANTONE®

™

Classic Blue
19-4052
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A Look at the Trends — 2020 Color of the Year
Fashion and fabrics trending to blue

Behr Benjamin Moore Sherwin Williams PPG

12

Back to Nature First Light Naval SW Chinese Porcelain
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A Look at the Trends — 2020 Return to Wood Colors

Source: AHFA, KCMA, Medallion Cabinetry, High Point Market Fall
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Heart of the Home
Enamel Finishes Approx. 65% of Portfolios.
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A Look at the Trends — 2020 Go Bold or Go Home

Source: H&G Jennifer Ebert Feb 2020; Heather Jones Furniture trends 2020; NARI National Assoc. Remodeling
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Kitchen Cabinets
Floor to ceiling




Kitchen Cabinets
Open shelving

T PN A & P

TTTA
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Kitchen Cabinets
Open pantry and storage optimization

"
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Outdoor Kitchens & Living Spaces




Furniture Trends
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Trends

Home furni§hipg§
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Hempwood®
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LVT/LVP Flooring (UV Topcoat)
Non-Wood Substrate - Ultimate in Waterproofness
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LVT to Hardwood?
AQUADORA™ Real hardwood veneers with SPC core
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Industrial Wood Coatings
How Additives Add a Competitive Advantage
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Customers Want...
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Low Matte Coatings
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Matting Fundamentals Reflection of Light

Specular reflection. High Gloss surface Diffuse reflection. Flat surface
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Commercial Dispersant D1 — Solventborne & Solvent-free UV

Hyper-branched co-polymer based on a hyper-branched core shell structure

@ Hyper-branched core provides excellent interaction with
matting agent surface

O Additional functional groups attached to the core improve
affinity to silica particles

O Functional groups at the shell lead to improved anti-
settling properties
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Hyperbranched Copolymers — Stabilizing & Orientation of Silica

Test system:
Solvent-free UV-curing system based
on un-saturated polyester acrylate

Raw Material [%0]

UV Resin 38.7

DPGDA 39.55

Photoiniator 5.5

Without additive.- Hyper-branched copolymer Hyperbranch Copolymer 1.25
Untreated Silica 15

100

Additive dosage:
8.5% solids on matting agent

Microscopic images:
Light optical microscope 100x
magnification

Standard 1 ; Standard 2
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Improved Matting and Clarity in a Solvent-borne Coating

10% active on silica. (<5° gloss)
D1 hyper-branch copolymer provides high matting efficiency without imparting haze or reducing clarity




Improving Color +
Matting Efficiency
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Wetting & Dispersing Process
1. Pigment Wetting

Pigment wetting

O BYK
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Wetting & Dispersing Additives
Controlled Flocculation vs. Deflocculation

Flocculation Controlled flocculation Deflocculation

J

\ J

\

Particles not separated Particles separated Particles separated
Additive molecules form No network formation
network
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Remember these?

‘
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Wetting & Dispersing Additives
Eliminate Flooding & Floating in a Solvent-borne 2 Pack

AE 5.28 to AE 0.35
O BYK



Wetting & Dispersing Additives
Carbon Black/Red/Yellow- Color Acceptance in Acid Cat Enamel

Dispersant and rheology combination helped yellow, red & black color acceptance and rheology additive helped by increasing
the low shear viscosity eliminating remaining pigment float







Anti-Syneresis in High Gloss Acrylic Emulsion Lacquer

1. Control
2. R1 1% delivered
3. R10.8% delivered + R2 0.2% delivered
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Viscometry

Equipment Selection

viscosity n [Pa-s]

sagging

low shear
A
100 =
storag
leveling
10 = _
settling

1
0,1

0.001

0.01

0.1

medium shear

transportation

can viscosity
under stirring

1 1
1 10

shear rate D [1/s]

100

high shear

production

application

1°‘000

1
10°000
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Waterborne Rheology for Pigmented Furniture Coating (Synthetic Clay)

0.4% R1 Associative Thickener 0.5% R1 dosage increase 0.3% R1 reduced dosage + 0.2% Synthetic Clay
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Synthetic Clays — Working Mechanism

Gel grades
&

Incorporate into water

<X
o

Swelling-delamination mm) “House of Cards”

Sol grades
Primarily pseudoplastic, Sol g N
grades become active by NS
phosphate anions adsorption into i ey
the formulation’s matrix,
ehear rate 0 -
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Synthetic Clay Droplet Formation
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Synthetic Clay-Waterborne Rheology
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MMT Advantages — For Solvent & Solvent-free

Conventional Organoclay: MMT Additives: mixed minerals
montmorillonite

Stacked platelets Loosely packed

Tightly packed Easy to disperse

Difficult to disperse

«—plate-like

—Tod-like
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MMT Advantages vs. Pyrogenic Fumed Silica

Syneresis control

sag resistance & shear thinning viscosity
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0.3 % MMT

0.5 % Fumed Silica 0.5 % Conv O-
clay

UPR - ortho resin formulation —
45% calcium sulfate @ 3 days

Anti-Sag and Flow Properties Filler / pigment suspension
Storage Stability




MMT Bulk Density & Less Dusting

Page 68 4/28/2020 Title of presentation, Input by "Insert > Header & Footer" O BYK



—
= . s
Complimentary Wax
Additives
/ ™
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Micronized Polymers — Exceptional Clarity with Matting & Soft Feel

Additive

Additives Add

Micronized biorenewable polymer at 10% ,__

Silica Matting Agent at 10%

Silica Matting Agent
rough

J 2689, Micronized Wax
’ soft, smooth

Excellent Particle Distribution
Microscope Magnification 500x

Highest Clarity 3, e 134,45
0.00 |

Smoothest Touch
Microscope Spy Topo 3D
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No Foam Stabilization — 1 minute on Shaker

—
— - -

Control 10% Micronized 10% silica 10% liquid
Wax A matting agent matting agent
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Micronized Wax Additive Based on Bio-polymer

Gloss reduction at high transparency
Haptic, smooth, wax-like, soft touch
Improved film properties

Easy to incorporate

No influence on viscosity

No foam stability

Radiation Curing Aqueous Solvent-free Solvent-borne

v v v v
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Improved Scratch & Abrasion Resistance Solvent-borne Coating

2% silica

1% silica + 1% Micronized Wax

WAZAU RCA rub tester: pressure 3.5 N at 300 cm paper
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Stain Resistance — Micronized Wax for 100% UV Coatings

Reagents: lodine, mustard, Lugols, black dye, red food color, Wrights, red marker, blue marker & black marker

100% UV Control Stain Map 100% UV Control 2 hour IPAWipe  Micronized Wax Stain Map Micronized Wax Wipe 2 hour
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Defoamers & Surface
Additives




Defoaming - Requirement

Defoaming

F'Y

Optimal

!

Defects

Incompatible/Insoluble

Compatible/Soluble

b

Foam stabilization
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1 Defoamer in 3 Solvents (Polarity)

too too good
incompatible compatible balance

4 ¢ 4

turbid foam stabilization clear, no foam
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Foam Test
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Hot Item- Waterborne Production Foam

-

Control 0.3% D1

Waterborne Production Foam, from manufacturing process
(micro & macro foam) issues
Replicated again during spray applications, must be controlled
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Problem Solving— Foam Waterborne UV

Curtain Coater - water-borne UV Coating

QO BYK



Surface Additives: Troubleshooting in Coatings
Potential Reasons for Cratering

Cratering is typically caused by: — Incompatible ingredient or
) ) i _ o contamination with lower
incompatible or insoluble substances Coating with higher e. surface tension

surface tension

iIngredients with low surface tension

If defoamer is too incompatible
« stronger or longer mixing after the addition of the defoamer

If ingredients are incompatible or contamination
« surface tension reduction is the best tool.

* reduce the surface tension of the coating just below the surface tension of the crater causing
substance
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Example: Importance of Surface Tension Reduction
Just Below Crater Causing Material

Anti-crater Effect of Surface Additive #1 in Polyester Coating
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Application & Surface Defects
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Sustainability & Next Frontier for Wood Coatings
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michael.toth@altana.com

ACTAL®, ADD-MAX®, ADD-VANCE®, ADJUST®, ADVITROL®, ANTI-TERRA®, AQUACER®, AQUAMAT®, AQUATIX®,
BENTOLITE®, BYK®, BYK®-DYNWET®, BYK®-MAX®, BYK®-SILCLEAN®, BYKANOL®, BYKETOL®, BYKJET®,
BYKO2BLOCK®, BYKOPLAST®, BYKUMEN®, CARBOBYK®, CERACOL®, CERAFAK®, CERAFLOUR®, CERAMAT®,
CERATIX®, CLAYTONE®, CLOISITE®, DISPERBYK®, DISPERPLAST®, FULACOLOR®, FULCAT®, GARAMITE®,
GELWHITE®, HORDAMER®, LACTIMON®, LAPONITE®, MINERAL COLLOID®, MINERPOL®, NANOBYK®, OPTIBENT®,
OPTIFLO®, OPTIGEL®, PAPERBYK®, PERMONT®, POLYAD®, PRIEX®, PURE THIX®, RECYCLOBLEND®,
RECYCLOBYK®, RECYCLOSSORB®, RECYCLOSTAB®, RHEOBYK®, RHEOCIN®, RHEOTIX®, SCONA®, SILBYK®,
TIXOGEL®, VISCOBYK® and Y 25° are registered trademarks of the BYK group

The information herein is based on our present knowledge and experience. The information merely describes the
properties of our products but no guarantee of properties in the legal sense shall be implied. We recommend testing our
products as to their suitability for your envisaged purpose prior to use. No warranties of any kind, either express or implied,
including warranties of merchantability or fithess for a particular purpose, are made regarding any products mentioned
herein and data or information set forth, or that such products, data or information may be used without infringing
intellectual property rights of third parties. We reserve the right to make any changes according to technological progress
or further developments.
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BYK Additives Product Groups

Wetting and dispersing additives -
Surface additives ;
= E
Rheology modifigrs 5% ¢ | -4
Defoamers and air release additives-

Wax additives

Adhesion promoters an*tif'éo
Viscosity reducers

Processing additives
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