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Effects of NiO Addition in WO3-based Gas Sensors Prepared by Thick

film Process
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Abstract

NiO-doped WOQ; thick films were prepared by a screen printing technique. The electrical property and
microstructure of the films were investigated with the partial pressure of oxygen and the amount of NiO. The
grain size of NiO-doped WO; was smaller than that of undoped WO;, but the grain size of 0.1, 1, 10 mol%
NiO-doped WO; were nearly the same. The electrical conductance of the WOs thick films decreased with the
oxygen partial pressure, and increased with the amount of NiQ to the Iimit of solid solution. The vanation of
the electrical conductance with temperature is not so large in the extrinsic region, but it changed rapidly in
the intrinsic region. The conductance decreased with adsorption of oxygen in the intermediate range between

the extrinsic and intrinsic region.
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NiO-doped WO3, Oxygen partial pressure, Conductance, Parnticle size
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Fig. 2 Block diagrams to measure electrical
properties
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Fig. 3 X-ray diffraction patterns of NiO-doped
WOQs3 (a) before sintering and (b) after sintering
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Fig. 4 DTA analysis for 10moi% NiO-doped
WOz with heat treatment
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Fig. 5 SEM micrographs of NiO-doped WO3 ; a) before sintering, b) undoeped
WO; after 900C sintering c¢) 0.1mol%% NiO-doped WOs after S500C
sintering, d) 10mol% NiO-doped WO after 900C sintering
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undoped WQOs at different temperature

200 °C
T

0.0 mol%
0.1 mol%
1.0 mol%
10 mol%

1.4 1.6 1.8
1000/(T+273), K™

Fig. 7 Vanation of conductance for NiO-doped
WOs3 at various temperature
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