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Abstract

sensors have become the future development trend. In this paper, WO; gas sensor-sensitive electrode materials were

Towards miniaturization, integration and high selectivity and sensitivity of solid electrolyte gas

successfully prepared by magnetron sputtering. The structure, composition, and morphology of WO; were studied
by X-ray diffraction (XRD), scanning electron microscopy (SEM), and X-ray photoelectron spectroscopy (XPS).
The XRD results show that when the annealing temperature is greater than 400°C, WO, has a (200) diffraction peak,
and with the increase of annealing temperature, the diffraction peak increases significantly, indicating that the
crystallization quality of WO; is improved. The SEM test results show that with the increase of annealing
temperature, the grain size of the film gradually increases, and when the annealing temperature reaches 500 °C, the
grain size reaches 23 nm, which is consistent with the calculation result of Scherrer's formula. The EDS results show
that the annealing temperature also has a great influence on the composition of the film. The O: W atomic ratio
increases from 2.7 to 3.2, which is consistent with the XPS results. The gas sensing performance test at high shows
that the prepared WO; sensitive electrode has obvious gas response behavior to NO,. This study provides a research
basis for the preparation of miniaturized, highly selective and sensitive solid electrolyte gas sensors.
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Fig. 1 Schematic diagram of magnetron sputtering
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Tab. 1 Sample fabrication parameters of WO, thin films

Experiment Conditions Experimental parameters

Target W ( purity>>99.99% )
Substrate YSZ
The distance between target and substrate 7 cm
Deposition time 30 min
Sputter pressure 1Pa

Substrate temperature Room temperature
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Tab. 2 Structural and morphological properties of WO, nanos-

tructures annealed at different annealing temperatures

Average Crystallite
Sample 26/°) FWHM/ (°) .
Size/nm
#3 24.41 0.3567 22.5
#4 24.46 0.3471 23.1
#5 24.45 0.3466 232
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Fig. 5 Surface morphology images of WO; thin films at different annealing temperatures (a)-(e) corresponding to samples #1-#5, re-

spectively (f) and (g) represent the EDS surface scan spectra and elemental distribution of sample #1, respectively (h) denotes

the atomic ratio of O to W in WO, thin films at different annealing temperatures
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Fig. 6 AFM results of WO, thin films. (a)-(e) represent the films before annealing and after annealing at 300°C, 400°C, 500°C, and

600°C, respectively (f) indicates the corresponding roughness of the films
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