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Magical cotton collects
and releases water as
temperature changes
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Inspired by how beetles and spiders capture water from
the environment, researchers have developed a special
fog-catching cotton.
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Textiles and Clothing, his PhD graduate Dr Hengrui Yang and Dr

Catarina Esteves from the Eindhoven University of Technology in the
Netherlands have developed a special surface-modified fabric by grafting
a layer of PNIPAAM polymer onto a standard cotton fabric. Their research
findings were published in the scientific journal Advanced Materials (Issue 8,
February 2013).

Prof. John Xin, Head and Chair Professor of PolyU’s Institute of

When subjected to low temperatures, the modified cotton has a sponge-
like structure at the microscopic level. Up to a temperature of 34°C, it is
highly hydrophilic and can absorb 340% of its own weight in water from
misty air, as compared to only 18% for bare cotton. When the environmental
temperature rises to 34°C or above, the material becomes hydrophobic
or water-repellant and its structure becomes completely closed. Pure
water absorbed at lower temperature is released. This absorption and
release cycle as the night-and-day temperature changes can be repeated
many times.

The surface modification in the PNIPAAmM-enhanced fabric increases the
cost slightly by only 12%. The new fabric has the potential to provide water
in deserts and mountain regions, and it can be laid directly where water
is needed, such as on cultivated soil. The research team is also exploring
applications such as camping tents that collect water at night and sportswear
that keeps perspiring athletes dry. Researchers are also exploring ways
of optimizing the quality of the new fabric, such as through increasing the
amount of water it can absorb and lowering the temperature at which it
changes from being water-collecting to water-releasing.
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