Photonic system for continuous monitoring
of eutrophic contaminants in aquatic environments
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This work presents the development and validation of an advanced optical method for
identifying and quantifying water contaminants responsible for eutrophication. The
research is focused on the application of UV-VIS-MIR absorption spectroscopy for the
precise detection of trace concentrations of nitrogen compounds, specifically nitrite (NOZ2)
and nitrate (NO3-) ions. To translate the spectroscopic concept into a practical sensing
solution, compact and energy-efficient, the method was implemented in a functional
photonic system demonstrator.

The device integrates a cuvette measurement chamber, a miniaturized UV light source,

and a highly sensitive photodetector, enabling direct spectral measurements without the
need for complex chemical reagents or sample preparation procedures.
The developed demonstrator represents an important step towards the miniaturization
and commercialization of autonomous water-monitoring systems. By enabling
continuous, real-time assessment of water quality, the proposed technology offers a
promising, sustainable solution for environmental monitoring and early detection of
eutrophication.

The presented approach also demonstrates the potential of photonic technologies to
enable compact, low-cost, and reagent-free environmental sensing systems for future
distributed monitoring networks.
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