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Biopolymer mesh removes large and small microplastics in
lab tests, offering possible tool for removing freshwater
and marine plastic pollution

Researchers have developed a seaweed-inspired mesh that captures microplastics across a wide range
of sizes in laboratory testing, offering a potential new approach to removing plastic pollution from
freshwater and marine environments.

The study, published in Science Advances (http:/dx.doi.org/10.1126/sciadv.aeg0819), describes a
highly porous, adhesive mesh made from alginate and chitosan, biopolymers derived from seaweed
and crustacean shells. The design was inspired by naturally occurring mats of tangled seaweed and
“Neptune balls,” which have been shown to collect microplastics in the ocean.
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New research shows a seaweed-inspired mesh can capture large and small microplastics in freshwater
and marine environments. Photo credit: Byeunggon Kim, Haeleen Hong and Orlin Velev, NC State
University.

“We wanted to create structures that mimicked what the tangled seaweed is already doing,” said Orlin
Veley, the study’s corresponding author and a professor of chemical and biomolecular engineering at
North Carolina State University. “Our goal here was to develop a multiscale structure that allows us to
capture the full range of plastic microparticles.”

Existing methods can capture either larger microplastic particles or much smaller ones, but efficiently
removing both in a single process has remained a challenge. According to the researchers, the new
mesh is designed to address that challenge by combining a porous structure that traps larger particles
with a coating of branching chitosan nanofibers that adhere to much smaller plastics.
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The researchers described the design as a “fluffy net.” The porous mesh captures larger plastic
particles, while the fine chitosan fibers coating each strand adhere to even the smallest microplastics
and nanoparticles.

“The ‘net’ part of the structure is a mesh capable of capturing the larger plastic microparticles — a
millimeter or larger in size,” said Velev. “Further, the individual strands of the net are ‘fluffy’ because they
are coated with soft dendritic colloids, which are able to capture by adhesion even very small plastic
microparticles — down to tens of nanometers in size.”
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In proof-of-concept tests, the researchers found the mesh was effective at capturing both laboratory-
produced nanoparticles and real-world microplastics across a wide range of sizes in both freshwater
and saltwater.

“We've demonstrated that this design works,” Velev says. “And the materials we used are of natural
origin and relatively inexpensive. So, it may present a viable path forward. Can it be used on a large
scale? That depends on the extent to which we want to invest in scaling up such cleanup approaches.”

The researchers said the mesh could be collected and reprocessed after use. One possible approach

would use microbial digestion to break down both the captured microplastics and the mesh, producing
more biopolymer material for future cleanup applications.
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Read the full study (http://dx.doi.org/10.1126/sciadv.aeg0819).
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