
 

Innovative nanocoating technology harnesses
sunlight to degrade microplastics

February 21 2019

Low density polyethylene film (LDPE) microplastic fragments
successfully degraded in water using visible-light-excited heterogeneous
ZnO photocatalysts. The innovative nanocoating technology was
developed by a research team from KTH Royal Institute of Technology,
Sweden.

Microplastics are a global menace to the biosphere owing to their
ubiquitous distribution, uncontrolled environmental occurrences, small
sizes and long lifetimes. While currently applied remediation methods
including filtration, incineration and advanced oxidation processes like
ozonation, all require high energy or generate unwanted byproducts. The
team of CLAIM scientists proposed an innovative toxin-free
methodology reliant solely on relatively inexpensive nanocoatings and
visible light.

The study, published in Environmental Chemistry Letters, is part of
CLAIM's ambition to develop a small-scale photocatalytic device for
deployment in wastewater plants, which aids the degradation of
microplastics in water streams into harmless elements.

The scientists tested the degradation of fragmented, low-density
polyethylene (LDPE) microplastic residues, by visible light-induced
heterogeneous photocatalysis activated by zinc oxide nanorods. Results
showed a 30 percent increase of the carbonyl index, a marker used to
demonstrate the degradation of polymeric residues. Additionally, an
increase of brittleness accompanied by a large number of wrinkles,
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cracks and cavities on the surface were recorded.

"Our study demonstrates positive results toward the effectiveness of
breaking low-density polyethylene, with the help of our nanocoating
under artificial sunlight. In practice, this means that once the coating is
applied, microplastics will be degraded solely through the help of
sunlight. The results provide new insights into the use of a clean
technology for addressing the global microplastic pollution with reduced
by-products." explains Prof. Joydeep Dutta, KTH Royal Institute of
Technology.

The photocatalytic device is one of five marine cleaning technologies
developed within the CLAIM project.

"A year and a half in the project we are already able to demonstrate
positive results toward our ultimate goal to introduce new affordable and
harmless technologies to aid us tackle the uncontrolably growing
problem of marine plastic pollution. We are positive that more results
will come in the following months," conclude the researchers.

  More information: Tajkia Syeed Tofa et al, Visible light
photocatalytic degradation of microplastic residues with zinc oxide
nanorods, Environmental Chemistry Letters (2019). DOI:
10.1007/s10311-019-00859-z
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