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Creating a Sustainable Apparel Textile Hero from Polyethylene Fabric. By Kathlyn Swantko

Eco-Positive PE Material

s it possible that one of the oldest and
cheapest synthetic fibers, originally de-
veloped in the 1930s, may become an
important sustainable fiber/fabric source
for apparel? Based on MIT’s polyethylene
polymer research, the answer is “yes” Newly
developed fiber functionalities and aesthetics
exhibit a broad range of potential uses for
innovative PE material.
Polyethylene is made from a single polymer.
It is a thin, lightweight fiber, and the simplest
of all polymers to produce. Because PE is a
monomer material, it can also be easily recy-
cled. PE’s major drawback is its anti-wicking/
hydrophobic properties. It is also difficult to
dye using traditional methods. “Since PE is
hydrophobic and won’t absorb water and
sweat, other researchers we consulted were
concerned about polyethylene’s ability to keep
the body cool,” explains Svetlana Boriskina,
PhD and research scientist in the Department
of Mechanical Engineering, who leads MIT’s
Multifunctional Metamaterials PE research
along with Volodymyr Korolovch and MIT
team. “This problem made them skeptical that
the polymer could be used as an apparel textile!”
MIT’s research has shown that the hydropho-
bic nature of the PE fiber can be moderately
alleviated by melt-spinning the polymer into
micrometer-diameter fibers. According to
Boriskina, this process partially oxidizes the

fiber surface, making it somewhat hydrophilic,
and giving the fiber the ability to wick a little
moisture through capillary action. However, the
interior of the fiber still remains hydrophobic.

To improve PE’s wicking ability, the re-
searchers developed PE yarns with adjusted
fiber arrangements and dimensions, and used

MIT's footwear prototype for a fully-fashioned,
curbside-recyclable upper athletic shoe, utilizing
a mono-material textile with 3D printing.

an industrial loom to weave a variety of the
yarns into fabrics. These PE textiles were tested
for wickability by dipping the fabric strips into
water, and measuring the time it took for the
water to wick up each strip. The fabric was
also tested for evaporation. The results were
compared to samples of cotton, nylon, and
polyester., and the PE fabrics wicked away

and evaporated moisture at a faster rate than
the other common textiles. While the PE
fabrics lost some of their wicking ability after
repeated wetting tests, the team discovered
that by applying friction to the fabric, the
wickability was restored. Boriskina notes,
“The PE material can be refreshed by rubbing
it against itself to maintain its wicking ability,
and it can continually and passively pump
moisture away.’

PE’s mono-material resistance to binding
with other molecules has also caused dyeing
issues, including the use of traditional inks and
dyes. MIT’s Multifunctional Metamaterials
PE research team solved this issue by adding
colored particles into powdered polyethylene
before the fiber extrusion process. This “dry-col-
oring” method uses less energy and water than
traditional dyeing.

MIT’s high-density polyethylene (HDPE)
fabric research will continue exploring ways
to effectively recycle the mounds of PE plastics
scattered throughout the world and establish
new applications. Currently, the fabric’s light-
weight and passive cooling qualities show
potential for athletic apparel, footwear, military
attire, and next-generation spacesuits. m
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