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ABSTRACT

Defect Engineering and Surface Chemistry of Mxenes for Enhanced
Electromagnetic Shielding and Thermal Management

Chong Min Koo

School of Advanced Materials Science and Engineering, Sungkyunkwan University, Suwon,
Jangan-gu 16419, Republic of Korea.

Defect Engineering and surface chemistry play a crucial role in determining the physicochemical,
electrochemical, and optoelectronic properties of MXenes, as well as their environment stability and
processability. MXenes, a rapidly growing family of two-dimensional transition metal carbides,
carbonitrides, and nitrides, have the general formula Mn+1XnTx where M represents transition
metal(s), X is carbon or nitrogen, Tx denotes surface terminal groups (e.g., -OH, -O and -F), and n
ranges from 1 to 4. Due to their excellent electrical conductivity and tunable composition and surface
chemistry, MXenes hod great promise for electronic, electrochemical, optoelectronic, and energy
applications. However, precisely controlling atomic defects and surface chemistry remains
challenging, particularly due to difficulties in managing vacancy and oxygen substitution defects in
both precursors and final MXenes, as well as inherent limitation associated with top-down synthesis.
Furthermore, complex oxidation states and diverse surface functional groups complicate surface
modification, constraining their properties, processing, stability, and practical applications. This
presentation will highlight recent advancements in refining the surface chemistry and defect
engineering of MXenes, addressing key challenges to enhance their stability and functional
performances.
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