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Introduction / Background 

Reliable monitoring and control of water systems is essential to protect water 
resources, ensure hygienic standards, and enable sustainable infrastructure 
operation. As challenges evolve — including emerging contaminants like PFAS, 
antibiotics, and micropollutants, along with climate-induced fluctuations and energy 
efficiency demands — water technologies must become more adaptive and forward-
looking.  

Sensor technology plays a key role in this transformation, enabling real-time 
monitoring, automation, and intelligent decision-making. 

Despite these needs, many water treatment processes still rely heavily on 
centralized, time-consuming laboratory analyses and manual adjustments. This is 
especially problematic for critical indicators such as Chemical Oxygen Demand 
(COD), a key aggregate parameter that reflects the organic pollution load in water. 
Current COD determination methods are often discontinuous or spectroscopic and 
impractical for real-time application, limiting their utility in dynamic, data-driven 
process control. 

A central objective is the development and optimization of robust, low-maintenance, 
and cost-effective sensor systems capable of continuously monitoring COD and other 
key parameters in near real-time. This includes exploring and advancing 
electrochemical sensor technologies. 

The work will lay the foundation for the digital transformation of water infrastructure, 
enhancing resilience, efficiency, and sustainability. By integrating real-time COD 
sensing into modern water management strategies, the initiative not only addresses 
critical scientific challenges but also contributes to broader societal goals — ensuring 
clean water, modernizing infrastructure, and supporting data-driven environmental 
stewardship in the face of global change. 

 

https://www.iswa.uni-stuttgart.de/de/institut/TUC/
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Research goals 

• Development of a real-time COD sensor, based on enhanced electroanalytical 
detection principles 

• Evaluate the sensitivity, selectivity, long-term stability, and matrix effects of the 
respective methods  

• Application under real environmental conditions (e.g., influent and effluent of 
wastewater treatment plants, surface waters). 

Methods to be used 

• Evaluation of various electroanalytical detection principles (e.g., amperometric, 
potentiometric, voltammetric, chronoamperometric, and impedimetric) and 
systematic investigation of their suitability for the analysis of water constituents 

• Detection and quantification limits, cross-sensitivity, discrimination capability, 
matrix effects, and corresponding compensation strategies, as well as aspects 
such as the linear working range and technical transferability 

Prerequesites 

• MSc in chemistry, environmental chemistry, analytical chemistry, 
environmental engineering/sciences, or similar 

• Knowledge about electrochemical analysis and water sensors 

• Experience in analytical chemistry  

• Willingness to develop scientifically and motivation to learn new concepts 

Research Environment 

• Agile and versatile research environment 

• Well-equipped workstations and laboratories 

• Nice, helpful, and interdisciplinary team for professional exchange and 
pleasant working conditions 
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