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##{# % 1 h/L : Tunable Chemistry of 2D Carbide MXenes for Energy Conversion
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Two-dimensional (2D) transition metal carbides and nitrides (MXenes) are a large family of earth-abundant
multifunctional materials with more than 80 compositions synthesized since 2011, such as TioCTyx, M0,CTy, NboCTy,
Ti3C,Tx, Mo, TiC, Tk, and Mo2Ti2C;5Tx. MXenes have emerged as promising candidates for energy storage and conversion
because their 2D surfaces are electrochemically active, combined with MXenes’ hydrophilicity, high electrical
conductivity, and ability to bond to molecules and nanomaterials to form hybrid structures. The electrochemical
properties of MXenes can be tuned by the control of multiple variables: in the MXene formula of M,.+1 X, Ty, the transition
metals (M) can be any of the groups 4, 5, or 6 of the periodic table or their combinations, X can be carbon, nitrogen, or
a solid solution of both, surface terminations (Tx) can be any of the group 16 and 17, and the ‘n’ (MXene 2D flake
thicknesses) can be 1 to 4. In this talk, I present a systematic study of over 40 different MXenes and discuss how their
electrocatalytic properties can be controlled based on their compositions, 2D flake thickness and lateral sizes, the

addition of adatoms, ion intercalations, the presence of defects (e.g., vacancies), and doping with heteroatoms.
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Dr. Babak Anasori is the Reilly Rising Star Associate Professor at Purdue University,
with joint appointments at the Schools of Materials Engineering and Mechanical
Engineering. Dr. Babak Anasori received his PhD from Drexel University in 2014 in
the Materials Science and Engineering Department, the birthplace of MXenes. Dr.
Anasori has authored more than 180 refereed publications on MXenes and their
precursors, and he has been recognized as a Web of Science Highly Cited Researcher
from 2019 to 2024. Dr. Anasori’s research lab focuses on developing novel 2D carbide

and carbonitride MXenes for various applications, including energy generation,

electromagnetic interference shielding, and ultra-high temperature ceramics.



