
 
Fig.1 The influence of O2 partial pressure on the 
luminescence intensity of ZrO2-8 at.% Eu nano-sensor. The 
plot shows the time dependence of the integral of 
luminescence in the range 600 – 640 nm excited by a 
402 nm LED. Temperature is 100oC. 
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Detection of oxygen content in gases is important for health protection and engines operation. 

Commonly used oxygen sensors exploit the dependence of electric resistance of ZrO2 

ceramics on oxygen content in the analyzed gas. The ceramic needs to be heated up to about 

700oC. There are optical sensors where changes of luminescence of organic materials are 

exploited. For them direct contact with a hot gas has to be avoided. We developed nano-

zirconia particles whose photoluminescence strongly depends on oxygen content in 

nitrogen/oxygen gas mixtures. The nano ZrO2:Eu3+ particles are produced in a microwave 

hydrothermal synthesis process. They are doped uniformly with Eu3+ ions, and the optimum 

content is 8%. Their grain size distribution is narrow and for 8 at.% Eu the average size is 19 

nm. The material temperature 

can range from room 

temperature to 300oC, but the 

optimal conditions are 100oC. 

We designed a prototype of the 

sensor of a very simple 

construction. An example of the 

influence of oxygen partial 

pressure on the luminescence 

intensity is presented in Fig 1. 
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