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1. Introduction – Transition metal carbides/nitrides, known as MXenes, are novel two-dimensional 

materials with many attractive features such as high electrical conductivity, electromagnetic interference 

shielding, and mechanical flexibility. Although significant progress has been achieved in the synthesis 

and application of pristine Ti3C2Tx MXene, the excellent dispersibility of Ti3C2Tx MXene limited to 

water, owing to their hydrophilic surface functional groups, remain a concern for applications that 

essentially require the usage of organic solvents. Therefore, there is an urgent need to design ligands to 

functionalize the surface of MXene, which shouldn’t compromise the intrinsic properties of MXenes and 

enable their dispersion in wide variety of organic solvents. In this study, we controlled both ligand design 

and functionalization conditions to achieve the organic dispersion of ligand-functionalized MXene.  

 

2. Experimental - The Ti3C2Tx MXene was used immediately after its synthesis for the ligand 

functionalization in order to avoid the oxidation and decomposition of Ti3C2Tx MXene. Further, 

sonication was not used to prevent deterioration of electrical conductivity, which is an inherent property 

of MXene. The as-prepared MXene aqueous dispersion was dropped into an organic solvent containing 

the ligand and subsequently the resultant mixture was stirred overnight for attaining the successful 

functionalization of ligands on the surface of MXenes. After the completion of reaction, high-speed 

centrifugation was performed to obtain the surface functionalized MXene by discarding the supernatant. 

The obtained ligand-functionalized MXene (at the bottom of the centrifuge tube) was dispersed in an 

organic solvent. This solvent exchange process through centrifugation was repeated multiple times to 

completely remove the water from the dispersing media. 

 

3. Results and Discussion - The surface functionalization of MXenes using catechol-based ligand 

transformed the hydrophilic surface properties of MXenes into hydrophobic. The functionalization of 

catechol-based ligand on the surface of MXenes was confirmed by using characterizations such as XRD, 

XPS, SEM, TGA, etc. Unlike bare MXene, the ligand-functionalized MXene exhibited excellent 

dispersibility in organic solvents. 

 

4. Conclusions - Ti3C2Tx MXene has many attractive features, but its oxidation in water dispersion state 

makes it difficult to use in various applications. Here, we synthesized catechol-based ligand 

functionalized MXene that can be used in a variety of applications because of their dispersibility in 

organic solvents. 
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