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The properties of two-dimensional transition metal carbides (MXenes) of M,CT,
(where M = Sc, Ti, V,Nb, and Cr; and T = O and F) have been studied utilizing first-principles
calculations based on the density functional theory (DFT). Our calculation provides an
extensive information of the structural properties of monolayer and bilayer M,CT, focusing
characteristics, stability, diffusion and selectivity of Lithium-ion, and co-intercalation in
bilayer M,CT,. The electronic properties of the distinct structural configurations of the
monolayer M,CT, have been investigated. Altering the structural configurations in addition
to the monolayer can affect the properties of the multilayer M,CT, MXenes. The
energetically favorable monolayer ‘and bilayer (Ti,CT, MXenes) have been further
investigated for Li-on diffusion and metal intercalations. The diffusion properties have
been performed by using climbing image-nudged elastic band (CI-NEB) and static potential
energy (SPES) methods. The Li-ion diffusion barrier for the intrinsic Ti,CO, bilayer is 0.363
eV and found to.be significantly low (~0.01 eV) with interlayer;spacings between 3.40 A
and 4.10 A (corresponding to potassium co-intercalation). At a.cértain interlayer distance,
Li atom is neglected by both Ti,CO; layers at the hilayer interface. The essential knowledge
for comprehending the lithium-ion battery characteristics of the MXenes bilayer have been

discussed.
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