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one of the largest producers of paint, lacquers and
HEL, s synthetic resins in Central Europe
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HEl.

e World paint market 85,7 billion USD.

e Coatings with nanomaterials around 1 billion
USD.
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Challenges in the coatings market
e Customers expectations

« Eco-efficiency and sustainability
 New scientific discoveries

= INNOVATION, CHANGE

(Water-borne systems!)




History of Nanomaterials
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Lycrugus
cup with
diffused
light

Lycrugus cup with
focused light

Lycurgus chalice 4" Century A.D.

Appears green in reflected light and red if
light Is directed through it (70 nm
particles of silver and gold in the glass)

L —



- !’357 Expectations for Nanotechnology
HELIOS in coatings

Scratch resistance
Abrasion resistance
Mechanical properties
UV-Protection
Antimicrobial

(Water repellence)
Conductivity / Antistatic
IR-Absorption / IR-Reflection
Fluorescence

Gas Barrier

Flame retardency

Magnetic properties

Carrier

6%

6% 12%
B Scratch resistance B Water-repellence
B UV Protection O Self cleaning
E Antimicrobial O Others
Source: IRL
O BYK
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Cfﬂ Nanomaterials in coatings
HELIOS e

o TIO,

o AlOq

¢ SIO,

e /Zn0O

e Fe,0O4

e CeO,

e CuO

e ATO,ITO
° Ag

e ZrO, TRANSPARENT!
e eftc.

Scratch resistance, UV Protection, Antimicrobial
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Synthesis of nanomaterials

Sol-Gel Technology: Based on Simple Reactions &

1. Natural (Opal) Control over hydrolysis & condensation are crucial for resulting product
2. Sol-Gel
3. Solvothermal
4. Templated
5. Hydrolysis
6. Extraction 00 59009
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10. Block Structures

11. Intercalations



Nanocomposites for Coatings

Matrix polymer/Binder Crosslinker / Nanoparticle /Surface-mod. Processing
Hardener et
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Titanium dioxide (TiO,):
e micronized — white pigment
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UV light damages surfaces

Surfaces exposed to direct sunlight usually suffer from the
solar UV radiation that destroys organic compounds such as

- dyes and pigments

- binders

- polymers

- organic substances in wood
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Nano rutile TiO, transparent

formulation for wood UV protection With nano rutile TiO2 cotrol




Nanoscale ZnO for UV protection

_ o _ ] Thin Film (30 um) Coating — 2000 h QUV-A Testing
The fine distribution of the ZnO particles ensures maximum Furniture & Parquet Coating

substrate and Film protection

>1|Jm . ) -‘J.
The smaller and finer the ZnO particle distribution the higher the protection!

UV-Radiation

A: Control

B: 0,5% Organic Absorber C: 1,0% Organic Absorber
D: 0,5% 40 nm ZnO E: 1,0% 40 nm ZnO
F:0,5% 15 nm TiO, G:1,0% 15 nm TiO,

H/L: Competitive ZnO Samples

© BYK
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Photocatalytic activity of TIO
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Photocatalytic TiO,
Nanoparticles

m Super hydrophilicity
= Anti-fogging activity
m Self-cleaning surface

water contact angles of the surfaces before and after titania
film deposition upon day-light illumination
I




Residual shine comparison after ten cycles

in the laboratory carawash —

Innovative nano-

particle clearcoat

Corwentional clear
lacouer |

20 40 G0 20
Residual shine in percent
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Waeltpromiero des kratzfosteren Nano-Klarfacks
World presrvere of & scratch-resistant mano-pariiche chearcoat

@j Bayer MaterialScience
Kermantarfans. com
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After TA abrasion test After reflow efect

without nano SiO,

3,8% nano SiO,










Inorganic nanoparticles are difficult to stabilize In
dispersion and in the resin.

0

Compatibility problems during processing:
agglomeration, turbidity, increased viscosity

s

Limitating scope of applicability
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Easy to clean surfaces: wetting bahaviour
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Hydrophobic silane surface
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Nature Is beautiful!

nanostructures diffract the light,
interference eliminate all the colors except blue






