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ABSTRACT

Project Code : MRG5380009
Project Title : Processing of High Specific Surface Area of Pure and Noble Metals (Au, Pd,
Pt, Ru)-doped SnO, Nanoparticles by Flame Spray Pyrolysis for Use as the

Gas Sensors for Environmental Monitoring

Investigator : Dr. Chaikarn Liewhiran, Faculty of Science, Chiang Mai University
E-mail Address : chaikarn_l@yahoo.com
Project Period : 2 years

The unloaded and noble metal (NM: Au, Pd, Pt, Ru) - loaded SnO, nanoparticles containing
0.2-3 wt%NM were successfully produced by Flame Spray Pyrolysis (FSP) technique with controlled
size and a pure crystallinity in one step. It is a very promising technique for sensor material fabrication
since it enables primary particle and crystal size control, which is important to improve the sensitivity,
as well as controlling in situ deposition of noble metal clusters. The functionalized nanoparticle
properties were further analyzed by XRD, BET, SEM, TEM, and EDS analyses. The sensing films
were prepared by mixing the nanoparticles into an organic paste composed of vehicle binder and
solvent. The resulting paste was spin-coated onto the Al,O; substrates interdigitated with Au
electrodes. The environmental gas sensing properties including the change in resistance, sensitivity,
selectivity, dynamic range, time factor, and efficiency were significantly performed at the operating
temperature ranging from 200-350°C with various low and high gas concentrations in dry air. The
sensors was tested with environmantal gases including reducing (i.e. CO, H,, C,H,, SO,, H,S, NHs)
and oxidizing (i.e. NO,) gases. After sensing test, the morphology and the cross-sectional sensing film
were analyzed by SEM and EDS analyses. Addition of all noble metals in the sensing layers mostly
results in excellent sensing characteristics for gas monitoring. In additions, a well-dispersed of 0.2
wt%NM/SnO, sensing films were promoted extremely high sensitivity and very fast response time
(within seconds) than unloaded sensor espectially H, sensors. Therefore, the spin-coated flame-spray-
made NM/SnO, sensor is one of the most promising candidates for highly sensitive and selective

detection of flammable H, gas.
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