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Due to the growing importance of hydrogen in the sustainable energy system, H2 gas 

sensors gain increasing attention. The highly explosive nature of hydrogen requires the 

development of new sensing materials allowing for reliable detection of very low H2 

concentrations. Simultaneously, cerium oxide is becoming a promising material for 

applications in catalysis and sensing due to its unique electronic configuration 

characteristic for rare-earth elements [1]. However, CeOx-based sensors often require 

high operating temperatures.  

In this work, a 500 nm-thick CeOx thin film was prepared by electron beam evaporation. 

The structural, morphological and optical properties of the coating were examined and 

the sensing response was characterized based on resistance changes in the presence of 

various gases. The Pd/CeOx sensing structure has a high response to 25 ppm H2 at a 

working temperature of 200 °C and exhibits a sensing response at temperatures near 

ambient. Furthermore, the sensing structure exhibited excellent response/recovery 

kinetics. To further elucidate the sensing mechanism of the CeOx-based thin film 

structure, the electrical response has been coupled with an analysis of the surface 

oxidation states in different environments. The results confirm that the CeOx-based 

materials are a promising material for the fabrication of room-temperature hydrogen 

sensors. 

[1] S. Scirè and L. Palmisano, Cerium and cerium oxide: A brief introduction. Cerium 

Oxide (CeO₂): Synthesis, Properties and Applications pp. 1–12, (Elsevier, 2020) 


