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Self-assembled template phases:

e Microemulsions




Microemulsions

Isotropic, optically clear
Thermodynamically stable
Newtonian-flow behaviour

Low surface tension

Reversible temperature behaviour

Droplet size between 2 and 20 nm



Surfactant







Snapshot of an inverse microemulsion droplet
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PDADMAC-modified microemulsions
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- Oppositely charged
PDADMAC can be
incorporated !!

- PDADMAC increase
the stability of the
surfactant film !!



SDS-based system modified by adding:

e Poly(dimethyldiallylammonium chloride)
(PDADMAC)

e Polyampholytes (Mw ~ 22,000 g/mol)



Poly-(N,N-diallyl-N,N-dimethylammonium-alt-
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Macromolecular
Chemistry
and Physics ...

pH << IEP pH >> IEP

extended conformation

polyampholyte

compact coil

conformation

polyanion
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Poly-(N,N-diallyl-N,N-dimethylammonium-alt-
maleamic carboxylate) PalH
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pH << IEP

PalPh
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By varying the pH value of the
polyampholyte:

—> the location of the polyampholyte inside the
droplets can be tuned

—> the droplet-droplet interactions can be
changed



SDS-based system modified by adding:

e Poly(dimethyldiallylammonium chloride)
(PDADMAC)

e Polyampholytes (Mw ~ 22,000 g/mol)

* Poly(ethyleneimine) (PEI; Mw = 25000 -
600000 g/mol)



—a— H20

—2&— PEl 1 wit%
—o— PEI 10 wt%
—x— PEI 30 wt%













Particle size distribution determined by ultrasound relaxation at point P1
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Polyelectrolytes

Can be incorporated into w/o microemulsions !
Can ,,boosting‘ the L2 phase !

Can influence the droplet-droplet interactions !
Can tune the surfactant film stability !



PEL-moditied
microemulsions
as templates for
the nanoparticle
formation



Nanoparticle formation in reverse
PEL-modified microemulsions

BaS0O4

ZnS

CdS

Magnetite
Hydroxylapatite
Gold
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Polymer-modified Nanoparticles

Nanoparticle formation in polymer-modified
w/0 microemulsions

Solvent evaporation

Redispersion of the polymer-stabilizied
nanoparticles
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The average BaSO,-particle size of the main fracture (detected by dynamic light scattering)
in sample A in presence of PDADMAC (blue) and in absence of PDADMAC (green)



Particle size and zeta potential of redispersed BaSO —particles

determined by dynamic light scattering

sample
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zeta potential [mV]
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*average size of the main fraction automatic peak analysis by intensity










Part 1: BaSO,

* Polyelectrolyte—stabilized BaSO, — nanoparticles
with particle diameter of 5-7 nm can be redispersed

in presence of low molecular weight PDADMAC !!
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CONCLUSIONS:
Polyelectrolyte-modified microemulsions
as nanoreactors

- PEL control the
particle growing
process !!




CONCLUSIONS:
Polyelectrolyte-modified microemulsions as
nanoreactors

- PEL stabilize the
nanoparticles during the
redispersion process !!




