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Abstract: Discovery of MXenes, derived from parent 3D MAX phases, constitutes a major breakthrough in
materials science. These nanomaterials are a family of atomically thin, two-dimensional (2D) transition metal
carbides and nitrides with many attractive properties. Not only are the materials just a few atoms thick, their
structures show the potential to surpass current materials in terms of their properties and the way these could be
used.

2D MXenes are at the forefront of materials research in the last few years due to their exotic electrical and optical
properties and interesting mechanical properties deriving from their atomically thin dimensions. The isolation and
synthesis of several of these nanomaterials have opened a ‘new exciting platform to layer-by-layer materials and
hybrid device engineering that enables the exploration and tailoring of superior or hitherto unknown properties and
that promises a range of new technologies’.

MXenes are electronically conductive multilayer similar to multilayer graphene and found useful for a wide range of
applications including electronic devices, sensors (chemical, environmental, and biological), reinforcement for
composites, and energy storage materials and so on. Recently the application developments of the nanomaterials on
energy storage, electromagnetic interference shielding, transparent conductive electrodes and field-effect transistors,
optoelectronic and other applications have been widely reported. Very recent study on TisC, MXene reveals
potential of nanomaterial as a novel ceramic photothermal agent used for cancer therapy. The same 2D nanomaterial
is resistant to biofouling and offer bactericidal properties with application in water desalination/purification
membranes. The MXene-based piezoresistive sensor also can detect human being’s subtle bending-release activities
and other weak pressure. It can be used to harvest wasted frictional energy, for example, from muscle contractions
during typing or walking.

The present author’s contribution in the parent 3D MAX materials is continuing for the last six years which has now
been extended to these 2D nanomaterials. This review will mostly highlight the achievements and prospects of this
new exciting horizon, rather than the details of theoretical and experimental methodology.
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