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1. Introduction – Among the known two-dimensional materials, MXenes (Ti3C2Tx) are well exploited 

now-a-days due to their excellent electrical conductivity. MXenes are routinely dispersible in aqueous 

solution. The good dispersibility in water allowed researchers to apply MXene in interdisciplinary fields 

such as energy storage, sensors, and photocatalysis. However, MXene is easily prone to oxidation in 

aqueous environment and ambient conditions, resulting in the loss of its properties such as electrical 

conductivity. Therefore, in this study, MXene dispersibility in organic solvents along with oxidation 

resistance was achieved by the surface functionalization with natural organic ligands. The surface 

modified MXene was having an excellent dispersion stability in various organic solvents with retaining 

excellent electrical conductivity levels. The surface modified MXene in organic solvents has been made 

into inks for various applications such as in printed electronics. 

 

2. Experimental Section– MXene was synthesized using the MILD method. The synthesized MXene 

was surface functionalized with a catecholic natural organic ligand. After washing the surface 

functionalized MXene, the solvent was exchanged with an organic solvent. Finally, MXene dispersed in 

an organic solvent was obtained. 

 

3. Results and Discussion –  Characterizations such as TGA, XRD, SEM, water droplet contact angle, 

etc. revealed the successful functionalization of natural organic ligands on the surface of MXene. MXene, 

which is usually not having good dispersibility in organic solvents, is exhibited excellent dispersibility in 

organic solvents when its surface was functionalized with catecholic natural organic ligands. The 

dispersibility of MXene in an organic solvent has increased the oxidation stability. On the other hand, the 

ligand functionalization has only resulted in a slight decline of MXene’s electrical conductivity, which is 

favourable for the application of surface functionalized MXene in wide variety of applications.  

 

4. Conclusions – MXene has various advantages such as good electrical conductivity and two-

dimensional morphology, which are suitable for wide variety of applications. However, the poor 

oxidation stability of MXene remain an obstacle for its long storage and applications. The surface 

functionalization of MXenes with natural ligands, reported in this study, thwarted the spontaneous 

oxidation of MXenes besides enabling their dispersion in organic solvents. Further, the functionalization 

process didn’t result in significant decline of MXene’s electrical conductivity and, as a result, endorse the 

suitability of surface functionalized MXene for various applications.  

 

5. References 

[1] Mohamed Alhabeb, et al. Chem. Mater, 2017, 29.18: 7633-7644  

 

 

 


