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1. Introduction – MXenes, especially Ti3C2Tx MXenes, are attracting significant research interest in a 

wide variety of application fields owing to their two-dimensional morphology and exceptional electrical 

and optical properties. Ti3C2Tx MXenes are routinely synthesized in an aqueous solvent by using either 

HF or insitu HF as etchants to eliminate the Al layer from the Ti3AlC2 MAX phase precursor, which 

imparts hydrophilic surface functional groups (-O, -OH, -F, etc.) to the as-obtained MXenes. Hence, 

water remain the best solvent for the solution processability or storage of as-synthesized MXenes. But, 

the spontaneous oxidation of MXenes in their aqueous dispersion state via reaction with the dissolved 

oxygen or water is a critical concern for their applications and long-term storage. Further, considering the 

sensitivity of MXenes oxidation to water, it is reasonable to believe that the water-based synthesis 

approaches compromise the quality of MXenes. Therefore, finding an alternative MAX phase etching 

processes by using organic solvents is important not only to produce MXenes with high quality but also 

to impart surface characteristics suitable to their dispersion in organic solvents; organic solvents are 

known to hinder the spontaneous oxidation or improve the shelf-life of MXenes due to the absence of 

water and dissolved oxygen. In this study, we developed a novel organic solvent-based insitu HF method 

to synthesize the Ti3C2Tx MXene that is exhibiting excellent dispersion stability in organic solvents while 

displaying changed surface, electrical, and optical characteristics. 

 

2. Experimental – The Ti3AlC2 MAX powder was slowly added into 20 mL polycarbonate bottle 

containing 3.5 mL of organic etchant.  Then, the reaction mixture was stirred at 35°C for 24 h. After the 

reaction was finished, the obtained solution was washed, using HCl diluted in 2-propanol, through 

centrifugation process (3,500 rpm, 5 min). Then, the solution was sonicated for 1 h and subsequently 

centrifuged at 3,500 rpm for 15 min and collected the supernatant solution. The obtained supernatant 

solution was filtered and the obtained final product was dried in a vacuum oven at 150 ℃ for 24 h. 

 

3.The results are presented and discussed – The oxidation stability of MXenes synthesized using 

conventional synthesis method and organic etching method were tested using UV-vis absorption 

spectroscopy measurements. The results revealed that MXene synthesized using conventional methods, 

using water solvent, was oxidized within a week. However, the MXene synthesized using organic ethcing 

method was remain stable even after one week of storge. In addition, the dispersion test results concluded 

that organic solvents such as polycarbonate, methanol, acetone, dimethysulfoxide, acetonitrile, ethylene 

acetate, dimethyl chloride, and toluene are exhibiting stable dispersion for the MXene synthesized using 

organic ethcing method. 

 

4. Conclusions – We developed an organic etching method that produces Ti3C2Tx MXene having 

excellent oxidation stability and dispersibility in wide variety of organic solvents, as compared to the 

MXene produced using conventional synthesis method. 
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