
Das DKI ist eine Einrichtung der Forschungsgesellschaft Kunststoffe e.V., Mitglied der

2. 2. ViaopticViaoptic TechnologietagTechnologietag

GP Hellmann 

Änderung der optischen Eigenschaften 
von Kunststoffen mit Nanopartikeln
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Titanium DioxideTitanium Dioxide

regular TiO2:

brilliant white pigment

UV barrier
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NanoNano TiOTiO22

anatas: particles 30-60nm
Millennium Chemicals

too big particles
and all aggregations
kill transparency
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NanoNano TiOTiO22
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DispersionsDispersions::
RefractiveRefractive IndexIndex
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Films:Films:
NanoNano TiOTiO22 in a in a PolyphthalamidePolyphthalamide

PA6.3T +30wt% TiO2MEMO
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PMMA
+ 30wt% TiO2
100nm thick
transparent

high-ε spin-coated layers for OFETs
Prof von Seggern, Dr Schmechel, TUD-MW

substrate

organic semiconductor

source drain

gate

insulator

gate insulator:

low conductivity 
high dielectric constant

SpinSpin--Coat Hybrid Films:Coat Hybrid Films:
PMMAPMMA--TiOTiO22

n = 1.59
ε = 3.9

high-ε
- - - - - - -

- - - - - - -
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Extrusion ofExtrusion of
NanoNano TiOTiO22 HybridsHybrids

shear at high
temperatures:
aggregation
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AggregationAggregation inin
DispersionsDispersions and Polymersand Polymers

DKI is an Institution of the Society for Polymer Research, Member of 

enemies:
gels and aggregates

homogeneous heterogeneousnetwork

chem

phys

Ti
O O

O O

solution dispersion

particles

gel precipitate
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Gels:Gels:
LyoLyo and and XeroXero

→
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GellingGelling KineticsKinetics::
RheologyRheology

Beatrice Schuster
Dr Alig, DKI

dynamic Couette:

early detection of clusters
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Photon Photon CorrelationCorrelation
SpectroscopySpectroscopy
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SurfaceSurface ProtectionProtection

DKI is an Institution of the Society for Polymer Research, Member of 

polymer-TiO2 hybrids must
sustain extruder conditions
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SilanesSilanes
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SurfaceSurface LigandsLigands

Si
O

O
O

O
O

O

H2N

O

O

OH
P OH

R

O

Si
OOO

NR3S
O

O
O

OTi
O

O O
Ti

Ti
Ti

O
Ti O

OH

Oother
surface
stabilizers
for
TiO2

temperature
resistant?

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


Viaoptic, 22.III.2006 16

Crosslink Crosslink ProtectionProtection inin
PolymerPolymer--TiOTiO22 HybridsHybrids
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many immobilized
TiO2 nanoparticles
collected in one
PMMA microsphere
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Emulsion and DispersionEmulsion and Dispersion
Polymerisation Polymerisation 

hybrids PMMA-TiO2

from MeOHfrom water
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Emulsion and DispersionEmulsion and Dispersion
Polymerisation Polymerisation 

hybrids PMMA-TiO2

at 220°Cfrom water
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OutlookOutlook

extrusion
injection molding
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