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A Study on the Improvement of Sensing Ability of ZnO Varistor-type Gas
Sensors
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Abstract

Gas sensor materials capable of detecting hydrogen gases{Hz) or nitrogen oxides(NO,, primarily NO
and NOy with high sensitivity have attracted much interest in conjunction with the growing concern to
such as semiconductors. ,

the protection of global environments. Beside conventional sensor materials,

conducting polymers and solid electrolytes, the potential of sensor materials with a new method for
detecting hydrogen gases or nitrogen oxides gas has also been tested. The breakdown voltage of porous
varistors shifted to a low electric field upon exposure to H2 gas, whereas it shifted to a reverse direction
in an atmosphere containing oxidizing gases such as O3 and NOg in the temperature range of 300 to 60
0C. Furthermore, it was found that the magnitude of the breakdown voltage shift, i e. the magnitude
of sensitivity, was well correlated with gas concentration, and that the H2 sensitivity was improved by
controlling the composition of the BixO; rich grain boundary phase. However, NO. sensing properties of
porous varistors have not been studies in detail. The objective of the present study is to investigate the
effect of the composition of the Bi2Os rich grain boundary phase and other additive such as Al:Oz on the
hydrogen gases(H») sensing properties of porous ZnO based varistors.
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¥ 1. ZnO BRIZH JtA A 718 24 wt%)

Zn0 Biz03 Sk0Os Co03 NiO MnO: Cr0: AkGs

VS1 bal 20 20 116 088 071 0.93 0
V82 bal 20 20 116 0.33 on 083 0.01
VS3 bal 20 20 116 0.88 0.71 0.93 01
VS84 bal 20 20 116 0.88 0.71 0.93 05
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Samples BIi,0,[mol%] A.S.[um] S.D.[um]
VS-1 Bi,0,0.5 5.5 3.2
VS-2 Bi,0,1.0 5.0 3.0
VS-3 Bi,0,2.0 7.5 2.8
VsS4 Bi,0,5.0 8.0 25

Samples Al O,[mol%] A.S.[um] S.D.[um]
VSA-2 AlL,0,0.2 4.3 2.2
VSA-3 Al,0,0.5 35 20
VSA-4 ALO,1.0 24 1.8
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