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Zusammenfassung 
 

Metal-oxide semiconductor resistive oxygen sensors can be applied to control combustion processes. Such oxygen 
sensors may be an alternative to potentiometric or amperometric oxygen sensors due to their relatively low 
production costs. A limited number of semiconducting oxides is of special interest, since they show an almost 
temperature independent but strongly oxygen concentration dependent resistivity. The most intensively 
investigated Iron doped Strontium Titanate (STF) shows some instabilities in real exhaust gas applications. 
Therefore, Barium Iron Aluminum Tantalum Oxide (BFAT) was investigated in this thesis. 

This work deals with the synthesis and the characterization of the sensor material BFAT both in the form of bulk 
samples and thick-films. The electrical conductivity and the Seebeck-coefficient of the sensor material were 
simultaneously determined in the temperature range 600 – 950 °C and in a wide oxygen partial pressure range. 
Defect chemical constants were derived and an initial defect chemical model of BFAT was discussed in this study. 

Sensor films were produced at room temperature by using the novel coating technique “Aerosol-Deposition-
Method”, abbreviated ADM. A combination of temperature independent resistive and thermoelectric BFAT oxygen 
sensor were manufactured and investigated. The sensors were tested successfully not only in gas mixtures but also 
in the exhaust pipe of a diesel engine.  
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