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Researchers Design Sustainable Textile from Polyethylene Fibers. by Kathlyn Swantko

Plastic Shopping Bags’ New Life

esearchers at MIT, under
the leadership of Dr. Svetlana Boriskina,
mechanical engineer & research scientist,
have discovered how to create sustainable
polyethylene fibers for wearable performance
textiles that address today's plastic pollu-
tion problem.

MIT’s research began in 2015 funded by
the U.S. Army, MIT’s Deshpande Center, the
Advanced Fibers and Fabrics of America
(AFFOA) initiative, and the textile industry.
The original focus was to create a mate-
rial that was comfortable to wear, but was
transparent to infrared radiation. Initially,
PE seemed ideal, but there were challenges.

Dr. Boriskina explains, “In reviewing the
properties of different polymers, we real-
ized that PE is unique, because it provides
excellent infrared transparency, but it is also
hydrophobic (water-repellent) and resistant
to dyeing through the traditional process of
immersing the fibers/yarns and fabrics into
chemical dye solutions.”

Boriskina’s team was able to develop a pro-
cess for making PE fabrics highly hydrophilic,
efficiently capable of wicking, promoting
passive cooling through evaporation and
cooling via thermal radiation.

“We re-engineered PE fibers to serve as
efficient heat conductors,” says Boriskina.
“This enables the material to spread heat
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along the fabric, from the areas not exposed
to the environment where the radiation/
evaporation processes help to passively cool
the wearer. Once we demonstrated that PE
could be used for making high-performance
fibers and fabrics, we realized this opens
the pathway to the economic viability of
recycling existing PE plastic waste.”

MIT’s conversion process begins with
the PE raw material. This can be either in
powder/granule/pellet form, made from
either virgin or shredded recycled plastic,
or in combination. Using standard textile
manufacturing, the raw PE material is then
melted and extruded into thin fibers. By
fusing multiple fibers together into continu-
ous threads suitable for weaving, the team
discovered that the fused fibers yielded
capillaries capable of absorbing and trapping
moisture, thus providing a wicking ability.

“During this process, we can add

nanoparticle colorants to the melt, and the
fibers will have the color embedded in them
from the beginning, eliminating the follow-up
dyeing process,” notes Boriskina. “We can
also treat the yarns with oxygen plasma,
or vary the temperature of extrusion and
post-extrusion drawing steps to achieve the
best surface properties and fiber structural
composition.”

MIT’s team has succeeded in making dif-
ferent types of PE yarns, and then knitting/
weaving these yarns into fabrics. MIT has
worked with Shingora Textiles in India to
demonstrate that the new fabrics can be
easily woven using standard industrial looms.

To achieve their goals, MIT plans to con-
tinue their fundamental research on the
mechanisms of radiation-transfer, heat-con-
duction in polymers, and PE fiber engineering
to reduce the potential of microplastic pollu-
tion. Boriskina noted, “Since polymer waste
needs to be pre-sorted before it can be made
into fibers, we are partnering with organiza-
tions who work in waste management to
achieve this important goal.”

MIT is also working with military and
industrial partners like TEK Holding, Under
Armour, New Balance, and Cosmic Shielding
Corp. to develop PE applications for sports
apparel, tactical textiles and fabrics for outer
space applications with radiation shielding
and heat-transfer. ®
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