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Summary: In recent years, emulsion templated macroporous polymers are attracting specific interest 
due to their advantages yielded from their interconnected highly porous structure. Emulsion templating 
is a simple and effective route for the preparation of open-cellular polymers through high internal 
phase emulsions (HIPEs). HIPEs are usually defined as concentrated emulsion systems consisting of 
a high ratio of internal or dispersed phase. �e volume fraction (Ø) of a HIPE is usually greater than 
0.74 and can reach levels of 0.99. If either one or both phases of HIPEs contain monomeric kinds, they 
can be cross-linked to produce polymers, so-called polyHIPEs. PolyHIPEs are novel cellular polymers 
with well-defined interconnected pores. Because of their unique structure, these materials have been 
explored for several applications including filter membranes, ion exchange resins, ultraporous polymer 
supports in organic synthesis, chromatographic supports, and even scaffolds for tissue engineering. 
However, in most of the envisaged applications, the real industrial uses of polyHIPEs are limited due 
to the insufficiency of the mechanical properties.
In this study, we report the preparation of novel polyHIPE nanocomposites with improved 
mechanical properties. With this aim, we used two different approaches for the improvement of the 
mechanical features: (i) using a relatively flexible monomer, (ii) introducing surface modified nanoclay 
nanoparticles into the continuous phase of HIPEs. PolyHIPE nanocomposites were prepared by the 
cross-linking of HIPEs obtained by dispersing internal phase (deionised water) in the continuous 
phase consisting of 1,3-butanediol dimethacrylate (BDDMA), emulsifier (Pluronic L121), initiator 
(2,2’-asobisisobutyronitrile, AIBN), and a reactive surface modified nanoclay. Morphological, 
structural and thermal properties of the resulting polyHIPE nanocomposites were characterized 
by Scanning Electron Microscopy, Transmission Electron Microscopy, X-Ray Diffraction Analyses, 
and �ermal Gravimetric Analysis. Moreover, mechanical properties were measured by performing 
uniaxial compression experiment.
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