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Electronic properties of MAX phases and their 2D MXene from
first-principles prespective
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Department of Physics, University of Tehran, North Kargar Ave., Tehran, Iran

Abstract
MAX phases —— a large family of layered ceramics with M,+1AX, chemical formula, where n =

1, 2, or 3, “M” is an early transition metal, "A" is A group elements, mostly groups 13 and 14
elements, and "X" is carbon and/or nitrogen——have recently been exfoliated into two-
dimensional (2D) single and/or multi M,+1.X, layers by using appropriate acid solutions. The
resulting 2D-M,+1X, transitional metal carbides and nitrides have been named as MXenes.
Considering a large number of compositional possibilities of MAX phase compounds, a large
number of MXenes with unprecedented properties could also be obtained in the future. MXenes
have found many potential applications in electronic, optoelectronic, and energy devices. Here,
I would like to give some insights on the electronic properties of MAX phases and 2D MXenes

and some of their possible applications, obtainned from frirst-prnciples calculations.



