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Abstract

To address the limitations of conventional NO: detection technologies, such as high-temperature
operation and insufficient sensitivity, this study developed a novel room-temperature ultrasensi-
tive gas sensor based on MXene-Cuz0 composites synthesized via a hydrothermal method. Experi-
mental results demonstrate that the sensor exhibits a wide linear detection range, low detection
limit, and excellent anti-interference capability, enabling stable detection of NOz from ppb to ppm
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levels at room temperature. This research provides a new strategy for designing low-power, high-
sensitivity room-temperature gas sensors, offering significant application potential in environmen-
tal monitoring and industrial safety fields.
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Figure 1. Gas sensitive testing system
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Figure 2. (a) Continuous dynamic response curves of the MXene-Cu20 sensor to 0.1,0.2, 0.5, 1,
2, and 5 ppm NOz2; (b) The response curves of Mxene-Cu20, Cu20 and MXene to 0.5 ppm NO2
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Figure 3. Dynamic current curve of 25 ppb NO2 by the MXene-Cu20 sensor
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Figure 4. Fitting curve of the response value of the MXene-
Cu20 sensor and the concentration of NO2
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Figure 5. The MXene-Cu20 sensor’s performance: (a) Five repeatability tests in an environment of 0.5 ppm NOg; (b) Stability

test in an environment of 0.5 ppm NOz2; (¢) Comparison of responses to 0.5 ppm NOz and 200 ppm interfering gas; (d) Com-
parison of responses of the same type of sensors to 2 ppm NO2
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