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Abstract: Two-dimensional (2D) transition metal carbides and nitrides, called
MXenes, are becoming one of the largest family of 2D materials with more than
thirty synthesized compositions [1]. MXenes have shown outstanding
performance in many applications including energy storage, catalysis,
electromagnetic interference shielding, wireless communication, water
purification, sensors, reinforcement in composites, and biomedical applications.
In MXenes, n+1 layers of an early transition metal (such as Ti, V, Nb, Ta, Mo, Cr)
cover n layers of carbon or nitrogen (n = 1 - 4), such as Ti2C, Mo2C, Ti3C2,
Ta4C3, and Mo4VC4. These 2D metal carbide flakes are covered with surface
terminations, such as hydroxyl, oxygen, or fluorine, which add hydrophilicity to
MXene surfaces [2]. Most of the synthesized MXenes to date, have high electrical
conductivities (e.g., ~10,000 S/cm for Ti3C2), and high elastic properties. For
example, the measured Young's modulus of a Ti3C2 single flake is ~330 GPa,
which is the highest among the values reported for other solution-processed 2D
materials, including graphene oxide.

In this talk, | will describe the advances and challenges in the synthesis and
fundamental understating of 2D MXenes with a focus on their applications in
metal and ceramic composites and present an outlook for several opportunities
in this large family of 2D materials.
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