Synthesis and Characterization of two Dimensional MXene (30F-Ti3C2Tx) from MAX (Ti3AlC2) by Etching method
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Abstract
[bookmark: _GoBack]The family of 2D transition metal carbides, carbonitrides and nitrides (collectively referred to as MXene) has expanded rapidly since the discovery of MXene (30F-Ti3C2Tx) in 2011.The multilayered   MXene (30F-Ti3C2Tx, X= -OH,-F) of two-dimensional materials is produced by etching of an ‘Al’ layer from a MAX phase of Ti3AlC2 three-dimensional materials. ‘Al’ layer is etched by different etchants such as HF, LiF/HCl, KF/HCl, LiBr/HCl, NH4HF2. MXene materials always have surface terminations of functional group/atoms such as hydroxyl, oxygen or fluorine, which impart hydrophobicity or hydrophilicity to their surfaces. The main properties and synthesis routes are reviewed here including solid state reaction methods, physical vapor deposition (PVD) techniques and molten salt processes. The MXene product is characterized by different techniques such as XRD, FESEM, UV, FTIR and Raman spectroscopy etc. Novel potential applications of MXene in supercapacitors, anodes in lithium-ion batteries, sodium ion batteries, photo catalysis and gas sensors are discussed. We will show some of our recent results on Ti3C2Tx MXene used as anode material in application for Li ion battery and hydrogen generation.
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