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Abstract: WO, thin films were synthesized by a non-hydrolytic sol-gel (NHSG ) method in the
presence of WCl,, C,H;OH and C,;H,NO as the precursor as well as the PEG-1000 as the pore
former. The influence of PEG/WCI, ratio on the morphology and gas sensing properties of WO,
thin films were investigated. It is shown that WO, thin films with uniform morphology, high
porosity and large specific surface area were obtained at the PEG/WCl; ratio of 0. 5. The obtained
thin films have a single monoclinic crystal structure and consist of WO, crystalline nanoparticles
with the diameters of 20 ~ 60 nm. The gas sensing measurements indicate that WO, thin films
show n-type semiconductor characteristics and demonstrate excellent gas sensing properties at the
optimal operation temperature of 100 C. The film formation mechanism of WO, thin films
indicates that PEG-1000 may induce the inorganic material to form a three-dimensional porous film
structure with high porosity and large specific surface area. The obtained WO, porous films are
potential sensing materials for the detection of NO,.
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Fig. 1 XRD patterns of WO, thin films prepared at
various ratios of PEG to WCl;

(a)—r=0; (b)—r=0.3; (¢)—r=0.5; (d)—r=0.6.
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Fig. 2 SEM images of WO, thin films prepared at
various ratios of PEG to WClI;

(a)—r=0; (b)—r=0.3; (¢)—r=0.5; (d)—r=0.6.
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temperatures
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Fig. 4 Gas sensing property of WO, thin films
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