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1. Introduction – MXenes (MnXn-1Tx) are the two-dimensional (2D) nanosheet materials that are 

generally produced by etching a three-dimensional (3D) layered transition metal carbide called MAX 

phase (MnAXn-1) in an acid fluoride containing solution. Where, M is a transition metal, A is group III or 

IV elements, X is carbon or nitrogen, and T is a termination group (-O, -OH, -F). Among all available 

MXenes, Ti3C2Tx MXene is the most studied by the researchers due to its pristine properties such as 

excellent electrical conductivity, hydrophilic surface, and mechanical stability. Recently, Ti3C2Tx MXene 

has been investigated for the application in interdisciplinary fields like electrochemical energy storage, 

sensors, and photocatalysis. The long term storage stability of the aqueous dispersible MXenes has been 

compromised due to oxidation by reacting with water and air. Herein, we demonstrate simple, fast, 

scalable, and universally applicable nature-inspired ligand chemistry on MXenes surface to improve the 

shelf-life and applicability, without effecting the MXenes’ intrinsic properties. The surface modified 

MXenes’ have the improved oxidation stability, electrical conductivity, and excellent compatibility 

enabling the application in various academic and industrial applications. 

 

2. Experimental – LiF (1.6 g) was added with 9 M HCl (20 mL) in a Teflon container with magnetic 

stirr. 1 g of Ti3AlC2 powder was slowly added to the reactants, and the mixture was stirred for 24 h at 35 

℃. After completion of the reaction, the mixture was centrifuged at 3,500 rpm for 5 min and washed with 

DI water for several times until the supernatant’s pH reached to neutral. Then, the mixture was 

centrifuged at 3,500 rpm for 20 min to obtain a dark green colored supernatant which is further re-

dispersed and repeated the process until get a clear uniform dispersible supernatant solution. The 

collected MXene solution was added with the ligand solution and stirred for overnight.  The product was 

collected by solvent exchange method using centrifuge method until the supernatant’s color becomes 

transparent. After solvent exchange the residue was re-dispersed with exchanged solvent for further 

application. The obtained MXene solutions (f-MXene) were vacuum filtered using AAO membrane 

(Whatman, 0.2 µm) and after filtration the obtained MXene films were dried in vacuum oven for 

overnight. 

 

3. Results and Discussion – The f-MXene solution has high and stable dispensability in alcohols and has 

least loss in electrical conductivity. There was almost no oxidation of f-MXene upon prolonged storage at 

ambient conditions in comparison with the pristine Ti3C2Tx MXene. The electrochemical properties of the 

f-MXene for energy storage devices as electrodes has been studied and discussed. 

 

4. Conclusions - The oxidation stability and dispersion of the MXenes in various hydrophobic organic 

solvents has been achieved which includes environmentally friendly alcohols, subsequently producing 

organic MXene paste at high concentrations. This finding is expected to stimulate further studies on the 

surface chemistry of MXenes, promote a better understanding of the properties and applications of 

MXenes, as well as leading to practical applicability of highly stable organic dispersible MXenes in 

manufacturing of transparent films and coatings. 
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