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Abstract; Agricultural greenhouses, due to their enclosed environments, are prone to heat-induced decom-
position of organic fertilizers, producing harmful gases such as H,S. This not only impairs normal crop
growth and yields but also compromises the safety of working conditions inside the greenhouse. Conse-
quently, implementing real-time monitoring of harmful gases in agricultural greenhouses is of significant
importance. Addressing the current challenges of high operating temperatures and low sensitivity in In, O,
gas sensors, this study leveraged the advantages of MXene materials in improving charge transport and
enhancing gas sensitivity, Research focused on the preparation of In,O;/V,CT, gas-sensitive materials,
their H,S sensing characteristics, and detection mechanisms. First, In,O,/V,CT, composite sensing
materials were successfully synthesized using self-assembly techniques. The successful preparation was
verified through characterization methods including X-ray diffraction (XRD), scanning electron microscopy
(SEM), and X-ray photoelectron spectroscopy (XPS). Subsequently, a planar In,0,/V,CT, sensor was
fabricated to evaluate its concentration response, response recovery time, and stability toward H,S.
Results demonstrated that the sensor exhibited a response value of 82.5% to 10 /L. H,S gasat room
temperature, with response and recovery time of 5 s and 16 s, respectively, along with excellent long-term
stability. Finally, based on density functional theory, the adsorption performance and response character-
istics of In, O, /V,CT, toward H,S were analyzed from perspectives including adsorption energy, density of
states, and charge transfer.
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