
 

Nanotechnological innovations can improve
water purification
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Research teams are trying different approaches within the
nanotechnological field to improve water membrane technologies. One
of these is to improve water purification by using nature’s own water-
transporting channels, aquaporins. However, constructing suitable
membranes for industrial processes is a challenge.

Membranes for water purification are used in many applications and
different types of membranes are being developed at the moment. No
membrane can filter and purify water entirely, but improvements using
novel kinds of membranes are made.

In the European Commission-funded project MEMBAQ (Incorporation
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of Aquaporins in Membranes for Industrial Applications) researchers are
taking advantage of a unique structure nature has already created, when
they are developing a nanotechnological invention. They are inspired by
the cell membranes’ water-transporting channels made up of proteins
called aquaporins. Only pure H2O molecules are let through. Different
kinds of water filtration membranes have been incorporated with these
aquaporins, in the pursuit of a revolutionary nanobiotechnological water
membrane technology that can remove particles and pathogens from the
water much more efficiently, compared to other membranes on the
market.

The main challenge at the moment is to make membranes applicable to
industrial processes. However, the scientists have come a long way by
supporting the aquaporins with a flexible and tissue-like hydrogel layer
and then stabilizing this layer with a perforated Teflon film, capable of
holding hydrogel and aquaporin droplets. The project’s aim is to develop
membranes capable of, for example, recycle wastewater into drinking
water and desalinate water. In addition, this technology could serve
customers working on semiconductors, since they use a lot of ultra pure
water, and might make this industry greener by reducing the energy
needed during the water purification process. If everything goes
according to plans, the customers will be offered a membrane that is five
to ten times more efficient than membranes currently available on the
market.

Another way of improving water purification through a
nanotechnological approach has been developed by researchers at
Stanford University. They have electrified a cotton membrane, coated
with silver nanowires and nanotubes, to kill pathogens. This electrical
mechanism is used instead of size exclusion. The bigger pores let the
water flow through about 80,000 times faster than bacteria-trapping
membranes allow and also make it possible to avoid clogging of the
membranes. Multiple filter stages are needed, since one electrified
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membrane only kills 98 percent of the pathogens. The researchers have
shown that the electricity required to run current through the membrane
could be as low as a fifth of a filtration pump’s energy need, when a
comparable water amount is let through.

The market for different membranes that can purify water is growing
and customers might soon have the possibility to pick a membrane that
better suit their needs.
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