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Abstract

Abstract

Amphiphilic functional polymeric particles with core-shell structures can be
synthesized directly by copolymerization of hydrophilic monomers and hydrophobic
monomers without addition of any stabilizers. They have significant advantages as the
carriers of noble metal nanoparticles. In order to immobilize and stabilize meta
nanoparticles on the surface of the core-shell particles, the surface functional groups
of the particles should meet the following requirements: they can immobilize metel
ions onto the particle shell via electrostatic interactions or complexation. Since the
hydrophilic monomer dimethyl amino ethyl methacrylate (DMAEMA) meets the
requirements, narrowly dispersed amphiphilic P(tBA-co-DMAEMA) core-shell
polymeric nanoparticles were synthesized via one-stage soap-free emulsion
polymerization of hydrophilic monomer DMAEMA and hydrophobic monomer tBA.
The resultant P(tBA-co-DMAEMA) core-shell particles were used as scaffold to
prepare shell-embedded Au nanoparticles (Au NPs) and Ag nanoparticles (Ag NPs).
The P(tBA-co-DMAEMA) particles and composite particles were characterized by
scanning electron microscopy (SEM), transmission electron microscopy (TEM),
dynamic light scaitering (DLS) and UV-Visible Spectrophotometer (UV/Vis) etc. The
main results have been obtained as follows.

1.Monodispersed amphiphilic PtBA-co-DMAEMA) core-shell polymeric particles
were synthesized first time via one-stage soap-free emulsion polymerization of
hydrophilic  monomer DMAEMA and hydrophobic  monomer  tBA.
P(tBA-co-DMAEMA) particles with different surface morphology were synthesized
by changing the feed ratio of the monomer or the volume ratio of ethanol to distilled
water. The formation mechanism of the P(tBA-co-DMAEMA) particles were aso
studied.

2. P(tBA-co-DMAEMA) core-shell particles were used as scaffold to prepare



Abstract

P(tBA-co-DMAEMA)/Au composite particles. Because the dimethylamino groups on
the shell layer of the P(tBA-co-DMAEMA) core-shell particles would be protonated
to form positively charged quaternary ammonium salt under acidic conditions, AuCl,
ions would be absorbed within the shell as the counter-ions at the same time.
Reduction of these immobilized AuCl, ions with NaBH, leaded to well-defined
AUNPs. Experiments demonstrated that the dimethylamino groups would be
protonated completely with 0.2~0.3 mmol/L HAuCI, with the time consuming more
than 3 h for 1 wt% P(tBA-co-DMAEMA) particles solution. An excess of AuCly
ions and much quicker reduction rate may lead to the formation of large and more
polydisperse AUNPs. Additional experiments demonstrated that the weak reduction of
dimethylamino groups would not have bad effect on the Au NPs
P(tBA-co-DMAEMA)/Au composite particles also exhibited high catalytic activity
for both hydrophilic and hydrophobic reactants.

3. P(tBA-co-DMAEMA) core-shell particles were used as scaffold to prepare
P(tBA-co-DMAEMA)/Ag composite particles. Ag”ions would locate within the shell
by a complexation of Ag"ions and the nitrogen atoms of PDMAEMA. Reduction of
these immobilized Ag"~ ions with NaBH; leaded to the formation of
P(tBA-co-DMAEMA)/Ag composite particles. Experiments demonstrated that more
soak time of AgNOs resulted in much smaller size of AgNPs. An excess of Ag’ions
would lead to the formation of large and more polydisperse Ag NPs.
P(tBA-co-DMAEMA)/Ag composite particles aso exhibited high catalytic activity

for both hydrophilic and hydrophobic reactants.

Keywords: Amphiphilic; core-shell; functional polymeric particles; DMAEMA,;
tBA ; Au NPs; Ag NPs; catalytic property
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