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SIMPLE CHEMICAL SYNTHESIS OF In,O; AND CeO, NANOPARTICLES FOR TOXIC NO, GAS
DETECTION
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Abstract

Nitrogen dioxide is an air pollutant generated from nitrogen fertilizer application and soil management in
agriculture, particularly in semi-enclosed areas such as greenhouses where gas accumulation may occur. The
development of highly sensitive gas sensors capable of detecting nitrogen dioxide at low parts-per-million levels
and operating at relatively low temperatures is therefore essential. In this work, cerium oxide and indium oxide
nanoparticles were synthesized via a simple hydrothermal method and calcined at 800°C for 2 h. Their structural,
morphological and element composition were characterized by X-ray diffraction, scanning electron microscopy,
transmission electron microscopy, and energy-dispersive X-ray spectroscopy. Gas-sensing performance toward

nitrogen dioxide was evaluated in the concentration range of 0.1-5 ppm. The optimal operating temperature was
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200°C, and indium oxide exhibited a higher response than cerium oxide. This study demonstrates the effectiveness
of cerium oxide sensor films for detecting low concentrations of nitrogen dioxide gas, highlighting their potential

for practical applications.
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