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The use of Ag doped SnO;, nanorods and nanoparticles in
designing, fabrication and sensitivity enhancement of H,S gas
sensor considering ultra-violet ray and self-heating

R. Mostafavian Malekil, A. Esmailil’z, R. Taheri Ghahrizjani3
"Department of Nano-technology, Faculty of Science., Urmia University, Urmia
*Department of Physics, Faculty of Science., Urmia University, Urmia
Laser and plasma research center, Shahid Beheshti University, Tehran

Abstract: A H,S gas sensor was fabricated by growing SnO, nanorods on an interdigitated Ag substrate spin
coating SnO, nanoparticles. The geometry, morphology, chemical composition, optical and electrical properties
were investigated by scanning electron microscopy, Energy Dispersive X-ray Spectroscopy (EDAX), X-Ray
diffraction, photoluminescence spectroscopy and absorption spectroscopy. The obtained sensor was further
improved by doping Ag on the SnO, Nano-Particles and a unique method of simultaneous exposure to UV
illumination and applying and electrical potential (self-heating). Our attempts lead to production of a highly
sensitive sensor in the low detection range (500 ppb-10ppm) in which H,O gas interfering was also used for the first
time in the gas sensing. Regarding this achievement, the sensor response and recovery times remarkably boosted in
10 ppm H,O gas from 10 and 11s in initial method to 5 and 8s in the improved method, respectively. The sensor
cross-sensitivity toward CgHs, C,HsOH, CO, and NH; was also examined in order to determine the sensor
selectivity.

Keywords: H,S sensor, Ag-SnO, nanoparticles, SnO, nanorod, Self-heating, Ultra-wave ray, FESEM EDAX
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