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Motivation

MXenes are 2D materials, My X, T,, where M = early transition -
metal, X = C and/or N, y = 1-4, and T, = none, F, Cl, H, O, and -
OH, are chemical groups functionalizing the surface.[1]

They exhibit diverse properties and applications, tunable
through composition, thickness, and functionalization, such as a

thermo-, electro-, and photo-catalysis.[2,3]

Provide a more realistic representation using the Wulff
construction,[4] to model finite [Ti,C]A MXene flake

models, where n = number of Ti,C units.
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Conclusions

* Ti,C flakes show hexagonal shapes and converge in structure and energy
to periodic slabs, with AFM as the stable ground state for larger flakes.

* All flakes remain gapless with negligible quantum confinement [QC]
effects.

* O-functionalized flakes remain non-magnetic, slightly deformed, and
show size-dependent bandgap narrowing related to edge effects.

* QC significantly affects small flakes’ properties but fades with size.
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Computacional Details
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Geometrical relaxations with PBE.

Numerical Atomic-centred Orbitals with tier-
1/light-grid + scalar relativistic effects.
Smearing of 0.01 eV Gaussian broadening.
Electronic threshold : 10 eV.

Periodic calculations at 7x7x1 K-points + 30A
of vacuum.

Converged optimizations when the forces
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The ab initio materials
simulation package

: . o J. M. Rahm & P. Erhart,
acting on the nuclei are <0.001 eV-A™". J Open Source Softw.,

Single points with HSEO6. 2020, 5 1944
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