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Research team develops solution to
address environmental pollution

Lucknow (PNS): A research
team led by associate professor
Brijesh Kumar from the depart
ment of physics, Lucknow
University, i:ab developed a pio-
neering solution to address
environmental pollution using
nanotechnology.

Kumar said on Tuesday that
they successfully removed can-
cer-causing carcinogenic poly-
cyclic aromatic hydrocarbons
(PAHs), which pose a serious
threat to both humans and ani-
mals, with the help of biocom-
patible two-dimensional nano-
materials. PAHs primarily orig-
inate from anthropogenic activ-
ities, including incomplete com-
bustion of fuels and biomass,
pyrolysis of petroleum products,
and the manufacturing of coal
tar, he explained.

He added that while light mol-
ecular weight PAHs are emitted
in the gaseous phase, high mol-
ecular weight PAHs are emitted
in the particulate phase, con-
tributing to the formation of

particulate matter such as PM10
and PM2.5 in the ambient air.
Providing an example, Kumar
highlighted that Anthracene
and Pyrene PAHs are frequent-
ly found in soil, water, and air,
where they can adversely impact
human health. He noted that
cooking kitchens are also a
source of indoor production of
PAHs.

Kumar elaborated that he and
his student Mamta synthesised
biocompatible nanocrystalline
reduced graphene oxide quan-
tum dots using an environment-
friendly approach through a
hydrothermal method.
Subsequently, they utilised this
nanomaterial for efficient
adsorption and degradation of
PAHs with the assistance of vis-
ible light illumination. This
method is cost-effective, envi-
ronment-friendly, and efficient
for degrading organic PAH
compounds using {Ec surface of
nanomaterials.

Furthermore, Kumar empha-

sised that PAHs were successful-
ly adsorbed and degraded using
liw thin film of rilacrtlgocn'sla]liﬁ
reduced graphene oxide quan-
tum dots. This breakthrough
paves the way to improve the air
quality index or clean the envi-
ronment in cities or areas with
poor air quality. He highlight-
ed that this work not only has
the potential to remove cancer-
causing substances from the
environment to protect human
health but also has the potential
to achieve the goal of cleaning
the environment on a massive
scale by depositing the thin film
of 2D nanomaterials on flexible
and foldable surfaces of fabric or
plastic.

Kumar, who also served as a
research scientist at the National
University of Singapore (NUS)
and research professor at
SKKU-SAMSUNG Graphene
Centre at SKKU, South Korea,
received the Human Interface
Nanotechnology Excellent
Researcher Award in 2011.
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