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ABSTRACT

Researchers  at  the University  of  California,  Davis  have developed conductive  nanocellulose
aerogels as building blocks for mechanical strain sensors and coaxial aerogel fibers for cryo-
and thermo-protective insulation.

FULL DESCRIPTION

Nanocellulose aerogels are ultra-light porous materials used for a wide variety of applications
including insulation, packaging, filtration, ion diffusion and drug delivery. Aerogels containing
electrically conductive polymers have shown promise in applications such as strain sensing due
to their compressive flexibilities and electrically conductive nature. The challenge, however, lies
in the interface between the non-conductive and low dry compressive strength of the cellulose
aerogel and the conductive polymer.

Researchers  at  the University  of  California,  Davis  have developed conductive  nanocellulose
aerogels with higher dry tensile strength and modulus than current aerogels to be handled and
used  as  stand-alone  materials.  The  composite  aerogel  contains  cellulose  nanofibrils  (CNF)
protonated  with  conductive  polymer,  infused  with  an  elastomer  to  be  flexible,  stretchable,
conformable to shapes and motions as highly sensitive and linearly responsive strain sensors.

In  parallel,  the  researchers  have also  developed a  coaxial  structured microfiber  containing
nanocellulose aerogel core and cellulose ester sheath. The hierarchical pore structures in the
core  and  the  sheath  combine  the  unique  characteristics  of  low thermal  conductivity,  good
mechanical strength, and low mass density to be highly insulating for applications in cryo- and
thermo-protective  wearables,  deformables,  portables  as  well  as  in  space  and  large-scale
structural  applications.  These  novel  fibers  are  renewable,  biodegradable  and  producible  in
existing wet-spinning facilities to be scalable and cost effective.

APPLICATIONS

▶ Conductive nanocellulose aerogels for mechanical strain sensors

▶ Continuous coaxial aerogel fibers for cryo- and thermo-protective insulation

FEATURES/BENEFITS

▶ High mechanical strength

▶ Ultra-low mass density

▶ Super-light

▶ Biodegradable

▶ Cost-effective

▶ Tunable and linearly responsive
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