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Abstract

To address the challenges of high operating temperatures and insufficient surface active sites in
conventional metal oxide gas sensors, this study synthesized MXene-Cuz0 composites via a hydro-
thermal method, systematically investigating the regulatory effects of MXene on the microstructure
and oxygen vacancy concentration of the material. Through characterization techniques such as
SEM, XRD, XPS, and EPR, it was demonstrated that the incorporation of MXene significantly en-
hanced oxygen vacancy concentration and established a tightly integrated heterostructure between
Cuz0 cubes and MXene nanosheets. Experimental results revealed that the NO: sensing response of
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the composite material reached three times that of pure Cuz0 at 0.5 ppm, highlighting a positive
correlation between oxygen vacancy density and gas-sensing performance. This research provides
a novel material design strategy for high-performance room-temperature gas sensors, demonstrat-
ing potential application value in environmental monitoring.
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Figure 1. SEM morphology: (a) Cu20; (b) MXene;

(c) Mxene-Cuz0; (d) TEM image of MXene-Cu20
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Figure 2. (a) XRD pattern of MXene-Cuz0; (b) XPS pattern of MXene-Cu:z0; (c) Fine O pattern of Cuz0; (d) Fine O-spectra

of MXene-Cu20
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Table 1. The relative area of spectrum and EPR peak intensity of the oxygen
= 1. SRMILAEXTIEE R EPR IR E

Materials Oxygen species Relative percentage (%) EPR peak intensity (AA)
OL 34.6
Cuz0 Ov 36.2 0.12
Oa 29.2
OL 34.7
MXene-Cu20 Ov 45.7 0.15
Oa 19.6
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Figure 3. EPR spectra of Cu20 and MXene-Cuz20
[# 3. Cu20 1 MXene-Cu20 HJ EPR i
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Figure 4. Comparison of gas sensitivity performance between Cu20 and MXene-Cu20
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