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ABSTRACT: Prototypes of humidity sensors were prepared by depositing metal alkoxide solutions
stabilized with the acetylacetone onto Al,0; substrates with comb-type Au electrodes. The TiO; films
have been prepared by dip-coating method. Heating in air to 400 °C produces continuous films, free
of porosity, which appear as layers covering the substrates with no detectable grains. The humidity
sensing electrical properties of the films were evaluated using electrochemical impedance
spectroscopy (EIS) measurements. It was found that the sensor films an impedance change from ~10’
Q to 10’ Q in the humidity range of 0,13 — 97,7 % RH. The reasons of humidity sensitive properties of
the nanostructures TiO, films are discussed.
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1. INTRODUCTION

Humidity is a constant environmental factor; therefore its accurate measurement and control are
very important. Humidity sensors are generally required in areas including domestic electric
appliances, the medical industry, the agricultural industry and the automobile industry.
The constructive design of a good humidity sensor is a rather complicated topic, because high
performance humidity sensors claim many requirements, including linear response, high sensitivity,
fast response time, chemical and physical stability, wide operating humidity range and low cost.
Materials that have been studied for this purpose include polymers. ceramics and composites, which
have their own merits and specific conditions of application [1-3].

Amongst them, ceramic oxides have shown advantages in terms of thermal, physical and chemical
stability, and mechanical strength [4, 5].

Commercial ceramic humidity sensors are based on changes in impedance of porous sintered
oxides at different environmental humidities [6, 7]. The impedance changes of the ceramics with
humidity are related to the water adsorption mechanism on the oxide surface. Very interesting results
have been reported for porous TiO,,-based humidity sensors (8, 9].

In this paper, results about the very high humidity sensitive electrical properties of sol-gel
processed thin films are reported.

2. EXPERIMENT

The films are obtained by a dip-coating procedure. Titanium isopropylalkoxide (TIPT) was used as
titania precursor. The matrix sol was prepared by mixing TIPT with isopropy! alcohol, distilled water,
and an acid catalyst (HNO3 65%) and sol have been stabilized with the acetylacetone.
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