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Electrical properties of n-type WOz based gas sensors
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Abstract

The sensing and electrical characteristics of WO;-based n-tvpe semiconductor gas sensors are
investigated. In normal air condition, TiOx4 wt. %)-doped WOs-based sensor fabricated without any binder
shows the grain boundarv ( GB ) potential barrier height of 026 V. Sensors fabricated with alumina, PVA
and silica sol binders show 0.17, 0.22 and 0.26 V of GB potential barrier height, respectively. In the ambience
of 120 ppm NO. concentration, the GB potential barrier height of the sensor fabricated without binder is
increased to 0.539 V. The sensors were fabricated with alumina, PVA, silica sol binders show 043, 0.66 and
052 V of potential barrier, respectively. Thus the variation of the potential barrier at GB is largest in the
sensor fabricated with the PVA binder. This is found to be the main reason why the sensor fabricated with
the PVA binder shows the best sensitivity. It is also found that the decrease of sensitivity at a temperature
higher than the optimum operation temperature is due to the temperature dependence of the sensor resistance
in normal air condition rather than the desorption of the adsorbed NO. gas particles. In the ambience of 230
ppm CO concentration, the GB potential barrier heights of the sensors fabricated without binder and with
PVA binder are about 0.2 V showing negligible change compared to the case of normal air ambience. This
fact indicates that these sensors are good candidates for the selective detection of NOy gas in the mixture of
CO and NOy gases.
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