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Researchers can customize cavities in new
porous material

June 8 2022

Image of the porous material in cross-section enlarged 29,000 times. The white
line 1s the gold plate on which the material is built up. Credit: Martin Ratsch
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Researchers at the University of Gothenburg have produced a porous
and stable material in which the cavities can be used to store various
substances. The material can be used both in the pharmaceutical industry
and for filtration at the molecular level.

Porous materials are very interesting to scientists since they can interact
with guest particles, such as ions, atoms, and molecules, in the cavities of
the material. Inorganic porous materials like zeolites are already being
used in detergents, where they play a role by exchanging their own
sodium ions for the calcium ions in water to turn it into soft water.

The problem with inorganic porous materials is the lack of flexibility in
designing them as needed.

Easier to design

"We based our discovery on research into covalent carbon bonds
awarded the Nobel Prize in 2010. In the past, we have been able to
create organic, porous materials in powder form using carbon molecules,
but this approach is best suited to storing gases in the cavities. Now we
can build a material with layers of thin films that is much more stable
and easier to design to our specifications," says Martin Ratsch, a doctoral
student in the Department of Chemistry and Molecular Biology.

Ratsch builds porous films on a thin plate of gold, where covalent carbon
bonds create a stable porous surface. By adding a controlled amount of
carbon-based molecules activated by the element palladium, he can
create porous films with the desired thickness and with cavities of the
right size. The result is a smooth surface that allows researchers to
combine layers of films with different properties, a bit like a chocolate
biscuit. Substances can be placed in the cavities inside the material as
required.
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"There are several fields of application. The porous film can also act as a
membrane in batteries, when you want to control the number of ions that
can pass through."

Also works as a filter

Ratsch also points out that the new material could be an interesting way
of filtering solutions down to the molecular level, since the size of the
cavities can be determined. It could theoretically be possible to filter
vodka so that the ethanol molecules become trapped, while the smaller
water molecules can pass through the cavities.

The porous film has been produced in the laboratory on a very small
scale. Much research remains to be done, especially if the process is to
be less expensive.

"We use a thin sheet of gold to construct the material and palladium as a
catalyst to create the covalent carbon bonds. We need to find another
substance as a catalyst before we can scale up production. That should be
the next step in the research, and it may take 10 years before this
material becomes commercially viable."

The dissertation is titled "Towards 3D Covalent Organic Framework
Films" and is published online.

More information: Towards 3D Covalent Organic Framework Films:
gupea.ub.gu.se/handle/2077/71112
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