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Abstract

Volatile organic compounds (VOCs), including acetone, benzene, toluene, formaldehyde, and aro-
matic compounds, have emerged as major sources of air pollution. These pollutants primarily ori-
ginate from industrial emissions, vehicle exhaust, the release of household building materials, and
painting activities. Metal oxide semiconductors (MOS) have received significant attention as sens-
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ing materials for various gas sensor applications due to their simple structure, low cost, ease of
integration, and rapid response to flammable and explosive gases. In this study, we employed the
hydrothermal method to prepare pure In;03; cubic nanomaterials. Subsequently, the sensing per-
formance of these materials was significantly improved through the doping of rare earth element
Ce. To gain a deeper understanding of the underlying mechanisms of performance enhancement,
we utilized various techniques such as XRD, SEM, and XPS to characterize the structure and mor-
phology of the materials in detail. By doping rare earth elements and finely controlling the mor-
phology and structure of metal oxides, we optimized the performance of gas sensors. Specifically,
we focused on enhancing the response sensitivity of the sensors, reducing their response and re-
covery times, and significantly lowering their operating temperatures, thus achieving more effi-
cient and stable gas detection.
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Table 1. Pharmaceutical reagents required in the paper
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Figure 1. Preparation process of In,O; cubic nanomaterials with different proportions of Ce doping
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Figure 2. CGS-8 test system
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Figure 3. XRD image of In,O;
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Figure 4. SEM image of In,04
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Figure 5. Response values of CO~C5 pure In,O; and Ce-doped In,O5 gas sen-
sors exposed to 100 ppm acetone at different operating temperatures
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Figure 6. Responses of pure In,O; and 3% Ce-Doped In,O; Sensors to 100
ppm of Different Test Gases at 240°C
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Figure 7. Repetitive testing of 3% Ce-doped In,0O; sensor for 100 ppm acetone
detection at 240°C
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