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Abstract
Owing to the ever-increasing world population, energy shortage and environmental pollution issues
have become hot topics. Therefore, research for innovative new materials to sort out such issues are
urgent [1]. Among the known conventional nanostructured materials, two-dimensional (2D)
nanomaterials have attracted increased interest due to their outstanding electrical, magnetic, and
mechanical properties; make them highly suitable for supercapacitor (energy storage) and gas sensor
(environmental monitoring) applications[2,3]. However, the commonly synthesis method of some of
these 2D material such as MXene are not simple and involves the etching step of MAX phase via
highly concentrated hydrofluoric acid, which, in addition to be highly toxic, generally leads to a high
content of -F termination groups on the surface of the material, thus negatively affecting its
performances. In this work, we are developing for the first time, to the best of our knowledge, a
highly pure new 2D titanium carbo-oxide layered structure, via simple and eco-friendly solvothermal
method using MAX phase and tetramethylammonium hydroxide (Figure 1). The full characterizations
using XRD, Raman, SEM, HRTEM and XPS confirm the formation of the crystalline 2D titanium carbo-
oxide layered structure. The prepared new 2D nanomaterial (which is not MXene usually obtained
from MAX Phase) has a very good selective methanol vapor sensing properties at room temperature,
which may be useful for environmental monitoring as well as for the non-invasive assessment of gut
bacterial activity by measuring methanol in exhaled breath. The evaluation of its supercapacitor in
three different basic (KOH), neutral (Na;SO4) and acidic (H2SO4) electrolytes demonstrates that KOH
is the most effective solution to obtain high electrochemical performance. This material is very
promising to be applied for some other high-tech applications.
References

[1] Weber, H.; Sciubba, J. D., Eur J Popul, 35 (2), (2019), 379-402..

[2] Murali, G.; Rawal, J.; Modigunta, J. K. R.; Park, Y. H.; Lee, J.-H.; Lee, S.-Y.; Park, S.-J.; In, I.,

Sustainable Energy & Fuels, 5 (22), (2021), 5672-5693.
[3] Nahirniak, S.; Saruhan, B. 22 (3), Sensors, (2022)
[4] Ma, R,; Chen, Z.; Zhao, D.; Zhang, X.; Zhuo, J.; Yin,Y.; Wang, X.; Yang, G.; Yi, F., Journal of Materials
Chemistry A, 9 (19), (2021), 11501-11529.

Figures
Ti;AIC, + TMAOH Hydrothermal,

170°C,12h

After stirring - I

for 15 mins L H

_ L
t .-
Autoclave

Figure 1: Synthesis route



