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Silica aerogels are transparent and thermally super-insulating materials but their
application scope has largely hindered by mechanical brittleness.' Polymer aerogels are much
tougher than silica aerogels, but so far the traditional polymer aerogels are usually non-
transparent and requiring complicated process.”? Inspired by silica chemistry, we developed a
brand-new type of polymer aerogels based on multivinyl polymerization. This method is
general to most of multivinyl monomers, which are commercially available chemicals widely
used in resin industry.’ The resultant aerogels are tough, transparent and thermally super-
insulating. In addition, they can be tailored with multiple functionalities, such as fluorescent,
super-hydrophobic properties, and so forth.

As shown in Figure la and 1b, divinyl monomer, which has four crosslinking points
similar with TEOS, undergoes hyperbranched crosslinking to form nanoporous network upon
photo-polymerization. We can further expand the divinyl monomers to trivinyl, tetravinyl or
other multivinyl monomers (Figure 1c). The resultant aerogels are highly transparent, as shown

in Figure 1d. Mechanical
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mesoporous structure, the
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thermal conductivities
mW-m'K™). We
demonstrated that the multivinyl

aerogels can be tailored with Figure 1. a) Sol-gel chemistry for conventional silica

multifunctionalities, making our
materials one of the most versatile
aerogel systems.
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