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ABSTRACT

This work studied the fabrication of Ag nanoparticle-doped WO, nanofibers using
electrospinning technique for electrochemical gas sensing applications. The study focuses on
synthesis parameters that affect physical properties of nanofibers; e.g., morphologies,
diameters, crystallite sizes, and surface chemical compositions. These nanofiber’s
characteristics are believed to have an effect on their gas-sensing properties. WO,
nanofibers were prepared from polyvinyl alcohol (PVA), ammonium metatungstate hydrate
(AMH) and silver nitrate (AgNO,) precursors. The resulting electrospun nanofibers were
calcined at 500°C for 2 h to remove the polymer. Scanning electron microscopy (SEM),
transmission electron microscopy (TEM), x-ray diffraction (XRD) and x-ray
photoelectron spectroscopy (XPS) were used to characterize the nanofibers. It was found
that resulting nanofibers had average diameter of 103 nm. As the doping concentration was
increased from 0%mol — 20%mol the crystallite size of WO, decreased from 39 nm to 23
nm, while those of Ag increased from 11 nm to 26 nm. The XPS analysis indicated that
atomic ratio between Ag:W at the surface increased from 17.3% - 47.8% with increasing
doping concentration. The Ag dopants were found to be agglomerated and dispersed on the
surface of nanofibers. The gas-sensing performance of nanofibers were tested toward CH,
and NO, gases. The results have shown that Ag nanoparticle-doped WO, nanofibers (5
mol%) posses up to 36% increase in sensitivity toward CH, (at 0.1% concentration in air)
when compares with the undoped nanofibers. When tested with NO, gas of 5 ppm
concentration at 250 "C, the results have shown that naofibers with doping concentration of
5 mol% exhibits the highest sensitivity (Normalized R, /Normalized R, = 27.2%). The
response time and recovery time are measured to be 8 min and 6.4 min, respectively.
Higher Ag nanoparticle doping concentrations led to lower sensitivity. This might be due to
the agglomeration of Ag nanoparticles on the surface, which limits the chemical reactions

between pre-adsorbed oxygen ions and target gas molecules.
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