
 

Graphene-based foam stays soft and squishy
even at super cold temperatures

April 15 2019, by Bob Yirka

  
 

  

The structure of the 3DGraphene foam. (A) Schematic of the formation and
structure of the bulk 3DGraphene foam. The spatial density of oxygen atoms
mainly at the edges in the schematic was adjusted for clarity but did not
represent its actual ratio in the material. (B) Cross-sectional scanning electron
microscopy (SEM) image of the 3DGraphene foam (along the axial direction)
with a homogeneous and highly porous structure. (C) Magnified SEM of the
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3DGraphene foam. Inset: Magnification of the selected area that demonstrates
that graphene sheets are chemically cross-linked together at the cell node (with
quasi-hexagonal configuration). Scale bars, 200 μm (B), 50 μm (C), and 10 μm
[inset of (C)]. Credit: Science Advances (2019). DOI: 10.1126/sciadv.aav2589

A team of researchers with members from Nankai University in China
and Rice University in the U.S. has developed a type of foam that retains
its squishiness when exposed to extremely cold temperatures. In their
paper published in the journal Science Advances, the group describes
how they made their foam, how it performed under different
temperature conditions and possible uses for it.

The researchers note that almost all materials become more brittle and
stiffer when exposed to very cold temperatures, often leading to loss of
strength. In this new effort, the researchers sought to find a material that
would spring back after being crushed while exposed to extreme
temperatures. To that end, they looked to graphene as a possible
solution. Prior research has demonstrated that sheets of graphene remain
bendable and resistant to tearing under a very wide range of
temperatures.

To create their material, the researchers obtained small sheets of
graphene and then cut them into very small shapes, which they
connected together using oxygen atoms in a way that resembled a mesh.
Prior research had also shown that oxygen-bonded graphene remains
firmly connected under extreme temperature variations. The resultant
product looked like a small, dark sponge.

The researchers tested their foam by exposing it to both very high and
low temperatures and then compressing it multiple times using a
compression device they built. They report that their foam behaved the
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same at -269.15 degrees C as it did at room temperature. After
compression to just a tenth of its original size, it popped right back
nearly to its original shape. They report also that the foam performed
well at high temperatures. When heated to 1000 degrees C it performed
nearly as well on the compression tests as it did at room temperature.

The researchers suggest their foam demonstrates that using super-thin
materials like graphene can give rise to a foam with a unique
property—they claim this might also be the case for other materials,
such as those made with 2-D semiconductors or inorganic compounds.
They also note their foam might prove useful for creating materials for
use in space.

  More information: Kai Zhao et al. Super-elasticity of three-
dimensionally cross-linked graphene materials all the way to deep
cryogenic temperatures, Science Advances (2019). DOI:
10.1126/sciadv.aav2589
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