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MXenes are a family of two-dimensional (2D) early transition metal
carbides, nitrides, oxycarbides, carbonitrides, and related structures
with a general formula of M,,+1X, T,, where M is a transition metal, X
is carbon or nitrogen (oxygen substitution is possible), T represents
the surface terminations (O, OH, halogens, chalcogens, etc.), and n =
1—4 [1]. More than 40 stoichiometric M,.+1X, MXene compositions
have already been reported. Still, the number of possible
compositions is infinite if one considers solid solutions (more than
50 have been made in our lab) and combinations of surface
terminations. MXenes have opened an era of computationally driven S
atomistic design of 2D materials. MXenes possess electronic, optical, Rf:lfgcﬁ’r .
mechanical, and electrochemical properties that differentiate them Wil e gl
from other materials. Many MXenes are metals but with a tunable pe N
density of states at the Fermi level, like semiconductors. Moreover, PY '
their properties are tunable by design and can be modulated using an
ionotronic approach [2], leading to breakthroughs in the fields ranging from optoelectronics,
electromagnetic interference shielding, and communication to energy storage, catalysis, sensing, and
healthcare. In several applications, such as electromagnetic interference shielding, MXenes have
already outperformed all other materials. In this talk, I’ll discuss their scalable synthesis from
inexpensive precursors [3], the structure and surface chemistry of MXenes, their electrochemical and
optoelectronic properties, as well as their potential applications.
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