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Project description: 
The use of inorganic materials for the development of organic electrodes with well-defined morphology and 
physicochemical properties shows great promise in constructing novel sensing devices for monitoring envi-
ronmental pollutants. In particular, cerium dioxide has gained attention due to its unique electronic proper-
ties and successful applications in catalytic and healthcare systems. Previous studies have demonstrated that 
cerium oxide thin films can serve as enzyme-free electrode materials for the electrochemical detection and 
quantification of hydrogen peroxide[1, 2]  

This PhD project aims to study and develop an 
electrochemical model sensor based on cerium 
oxide film [3, 4] for the detection of commonly 
used herbicides in agriculture, such as glypho-
sate, glufosinate, bialaphos molecules, and 
more.  
The project will combine electrochemical and 
analytical techniques with surface science tech-
niques to evaluate the activity of cerium oxide 
electrodes towards herbicide molecules. Surface 
analysis of the electrodes will be performed us-

ing synchrotron radiation-based techniques (SRPES, RPES, NEXAFS, etc.) at the Materials Science Beamline of 
Elettra Synchrotron in Trieste. 
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