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Abstract:

2-D nanomaterials are the new low dimensional class of materials, which has attracted
reasonable attention worldwide. The discovery of graphene brought the concept of isolation
of several other 2D materials like metal nitrides and carbides from bulk. The exfoliation of
bulk material to few or even single layer by chemical and the mechanical route has prompted
to a deeper quest for alternative methods to manipulate and optimise over a range of desired
properties. The isolated 2D materials exhibits unique features such as good electrical
conductivity, appreciable thermal conductivity (5000 WmK!), large theoretical surface area
(over 2000 m?/g), high mechanical strength (almost 2 TPa), charge transfer interactions with
molecules etc. Their application extends from the use in supercapacitors, photo-conducting
cells, p—n junctions, as low-dimensional magneto-optical nanostructures, in a biomedical
application such as drug delivery, biosensors, and diagnostics. The growing concern over the
use of nanomaterials for consumer products has prompted researchers to look upon the
biocompatibility of the materials. Moreover, there lies significant deficit in understanding of
cytotoxicity and biocompatibility of 2-D materials.
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Therefore, in this work we intend to look upon the various environmental and energy
applications like antimicrobial, cytotoxicity, photocatalytic activity etc. of the 2-D
nanomaterials.

The objectives of the work are:

e Parametric optimisation of the synthesis conditions of 2-D nanostructures
e Characterisation of the optimised 2-D nanostructures
e Antimicrobial, Cytotoxicity and photocatalytic activity of various 2-D nanostructures

Collaborations:
e University of Surrey
e University of Manchester
e CRANN (The Centre for Research on Adaptive Nanostructures and Nanodevices), Trinity
College Dublin.
e CURAM (Centre for Research in Medical Devices), Galway.
e Kastus Ltd, Dublin.
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