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Abstract The Ti,C,T, MXene is an emerging material for electrical devices, sensing, energy, environmental, and biomedical
applications. Therefore, the effective development of synthesis and functionalization strategy has been triggered from
delamination via etching routes to the addition of functional groups. The present report demonstrates the synthesis of
Ti;C,T, and modification by titanium dioxide (TiO,). The incorporation of titanium dioxide (TiO,) showed different
morphology, chemical structures, and chemical composition compared to Ti;C,T,. Moreover, the electrical characteristics
have been investigated and showed a promising performance as semiconductor devices. The existence of titanium dioxide
turned the Tiy,C,T, IV characteristics from ohmic behavior toward the Schottky behavior, resulting in enhanced hysteresis of
memory devices and responsibility of chemical sensors upon NO, gas.
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Fig. 1. (a) The schematic of Ti;C,T, synthesis through etching process, and (b) functionalization of Ti;C,T, by hydrothermal process.
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Fig. 2. (a) Scanning electron microscopy (SEM) images, and (b) Energy-dispersive x-ray spectroscopy (EDS) elemental mapping of
Ti,C,T,. (c) SEM and, (d) EDS results of Oxidized Ti,C,T,.
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Fig. 3. (a) X-ray diffraction (XRD) pattern of Ti,C,T, and oxidized Ti,C,T,. (b) Raman spectra of Ti;C,T, and oxidized Ti,C,T,.
Fourier transform infrared spectroscopy (FTIR) spectra of (c) Ti;C,T, and (d) Oxidized Ti;C,T,.
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Fig. 4. X-ray photoelectron spectroscopy analysis for (a) Survey analysis of Ti;C,T, and oxidized Ti;C,T,. (b) Element atomic percentage
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and (c) Oxidized Ti;C,T,. Gas sensor response curve of Oxidized Ti;C,T, device for (d) CO, gas, and (e) NO, gas at 15 ppm.
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