
 

Researchers develop novel method for
making electrical cellulose fibers

October 1 2014, by Adam Jones

  
 

  

The inventors of the patent include, front row from left, Drs. Anwarul Haque
and Rachel Frazier along with, back row from left, Dan Daly, Scott Spear and
Robin Rogers.

By using liquid salts during formation instead of harsh chemicals, fibers
that conduct electricity can be strengthened, according to a patent issued
to a team of researchers at The University of Alabama.

The new method of crafting the fibers could open up normally flimsy
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materials, such as cotton, to conduct electricity in technologies normally
reserved for stronger fibers.

The process could also make conductive polymer composites, as they are
called, less expensive to prepare with fewer harmful environmental side-
effects.

Conductive polymers have wide-ranging physical and electrical
properties. They are used in applications from organic transistors,
coatings for fuel cells, smart textiles and electromagnetic shielding.

However, the process for making conductive polymer composites such
as electrically-conductive cotton, wool or nylon is difficult since the
mechanical properties, or its strength, are weakened during preparation.

The inventors of the patent are Dr. Scott Spear, a research engineer with
UA's Alabama Innovation and Mentoring of Entrepreneurs, known as
AIME; Dr. Anwarul Haque, associate professor of aerospace engineering
and mechanics; Dr. Robin Rogers, the Robert Ramsay Chair of
Chemistry at UA and director of UA's Center for Green Manufacturing;
Dr. Rachel Frazier, a research engineer at AIME, and Dr. Dan Daly,
director of AIME.

The UA researchers worked with polypyrrole, a particularly useful
conductive polymer that can be difficult to bind to fibers. To turn the
base chemical, pyrrole, into a polymer that can conduct electricity,
polypyrrole, it is put through a chemical process using methanol and the
iron-containing ferric chloride. Methanol, sometimes called wood
alcohol, is a volatile organic compound that is highly toxic to humans.
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Drs. Spear, left, and Haque discuss their work while examining a spool of
cellulose fiber with polypyrrole in a lab at The University of Alabama.

Polypyrrole made through this method, though, does not stick well to
fibers such as cotton. To bind the fibers with the polypyrrole they are
dipped in an acidic solvent that degrades the fiber to increase the surface
area so the polypyrrole can stick. This degradation, though, weakens the
fiber.

The patented method developed at UA would retain much of the fibers
strength by using ionic liquids, which are liquid salts at or near room
temperature with low volatility that carry an electric charge. The ionic
liquids do not degrade the fibers as much, and the process creates
nanostructures that result in a stronger composite material. It also makes
the composite better at conducting electricity.

The ionic liquids cannot only be used to fabricate conductive polymer
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composites, but can be used in place of other solvents to create the
polypyrrole.

"We get a better absorption of iron on a cotton or nylon fiber in the
presence of ionic liquids," Spear said.

The process is potentially cheaper and environmentally cleaner since
using ionic liquids results in much less harmful by-products from the
chemical reaction.

"A lot of effort has been made into making cellulose fibers conductive
through chemical methods that, from a manufacturing standpoint, are
not environmentally friendly," Haque said. "Our process does away with
the use of methanol through the novel use of ionic liquids, which, by
their very nature, have a low volatility that essentially eliminates
environmental release pathways exhibited by methanol."

The patented process could impact what are known as smart textiles,
clothing often with traditional electronic features woven into the fabric.
The UA-developed method, though, could make it easier for the clothing
itself to transmit the electric signals. Smart textiles could be employed in
protective clothing, medical textiles and other applications foreseen in
military, sports, medical, industrial as well as consumer products

"In the future, cloth or fabrics will not only protect the wearer, but also
have intelligent built-in features, such as multifunctional sensors or
computing devices," Spear said. "Conductive cotton fiber represents an
important component in the development of smart materials for a variety
of military, industrial and commercial applications."

Provided by University of Alabama in Tuscaloosa
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