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ABSTRACT

In this work the synthesis of waterborne polyurethane/nanosilica nanocomposites by using two differ-
ent strategies is presented, starting from a vinyl terminated polyurethane prepolymer (PUP) based on
isophorone diisocyanate and polypropylene glycol, and varying the nanosilica content. In one case, the
PUP was dispersed in an aqueous solution containing glycerol-functionalized colloidal nanosilica parti-
cles and the dispersion was further polymerized; in the other case, the PUP was dispersed in an aqueous
media, then colloidal nanosilica was added to the dispersion and then polymerized. A physical mixture
was also prepared for comparative purpose. Films were prepared by casting of the aqueous dispersion.
The morphology of the dispersions and films depended on the incorporation route of nanoparticles as
was observed by SAXS, SEM and TEM. While the blends had significantly less hydrogen bonding between
the hard segments of the PU and nanosilica particles, samples prepared by the two different methods
proposed in this work showed an strong interaction between both materials in agreement with FTIR and
DSC results. Synthesis pathway plays an important role in order to obtain high performance waterborne
polyurethane/nanosilica composites, since final properties of the films also depended on the nanoparticle
incorporation strategy.

1. Introduction

on the organic matrix, inorganic nanofiller and the way in which
they are prepared [5-7].

Organic/inorganic composite materials have been extensively
studied for a long time. When inorganic phases in organic/inorganic
composites become nanosized, they are called nanocomposites.
In polymer nanocomposites the polymer chains are confined to
nanoscale dimensions (1-10 nm). These materials have unusual
properties which cannotbe obtained simply by co-mixing the poly-
meric component with the inorganic phase at the macroscopiclevel
[1-4]. However, the properties of nanocomposites strongly depend
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Polyurethane/silica (PU/silica) nanocomposites is one of the
combinations that have attracted substantial academic and indus-
trial interest in the last 20 years. In fact, among the numerous
organic/inorganic nanocomposites, PU/silica nanocomposites have
received much attention in recent years and they have been
employed in a variety of applications [8,9]. The incorporation of
nanosilica to the polyurethane matrix provide films with improved
properties like increased indentation hardness, high resistance
to whitening and high permeability to water vapor [10]. These
materials are useful also as tough, abrasion-resistant coatings
with increasing friction coefficient and reduced tackiness, with no
change in gloss [11].

According to the starting materials and processing techniques
PU/silica nanocomposites are prepared by three general methods
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ABSTRACT

In this work the synthesis of waterborne polyurethane/nanosilica nanocomposites by using two differ-
ent strategies is presented, starting from a vinyl terminated polyurethane prepolymer (PUP) based on
isophorone diisocyanate and polypropylene glycol, and varying the nanosilica content. In one case, the
PUP was dispersed in an aqueous solution containing glycerol-functionalized colloidal nanosilica parti-
cles and the dispersion was further polymerized; in the other case, the PUP was dispersed in an aqueous
media, then colloidal nanosilica was added to the dispersion and then polymerized. A physical mixture
was also prepared for comparative purpose. Films were prepared by casting of the aqueous dispersion.
The morphology of the dispersions and films depended on the incorporation route of nanoparticles as
was observed by SAXS, SEM and TEM. While the blends had significantly less hydrogen bonding between
the hard segments of the PU and nanosilica particles, samples prepared by the two different methods
proposed in this work showed an strong interaction between both materials in agreement with FTIR and
DSC results. Synthesis pathway plays an important role in order to obtain high performance waterborne
polyurethane/nanosilica composites, since final properties of the films also depended on the nanoparticle
incorporation strategy.
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