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Student Thesis:
Development of an Electrochemical System for Spatially local and Real-
Time Mapping of Hydroxyl Radicals in Hydrodynamic Cavitation Reactors

Hydrodynamic cavitation (HC) reactors, such as Venturi tubes, are widely used in water treatment
and chemical processing due to their ability to generate localized high-energy zones that promote
hydroxyl radical -OH formation and molecular breakdown [1]. However, real-time, in situ detection
of -OH in opaque and fast-flowing HC reactors remains a challenge. Traditional dosimetry
techniques (e.g., Fricke or salicylic acid) provide only time-averaged, bulk-integrated results,
offering no insight into the spatial dynamics of radical formation [2].
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Thesis Objectives

e Validate DMSO as an electrochemical probe for hydroxyl radicals using the Fenton reaction
as a radical generator.

¢ Implement the selected measurement system with 3D printed cavitation reactors.

e Compare sensor readings across multiple positions in the reactor to map radical
generation spatially and correlate with reactor geometry or flow features.

Requirements

e Currently enrolled in a Bachelor/Master's program in Engineering or Chemistry field.
e Asolid understanding of fluid mechanics and electrochemistry
e interest in experimental techniques.
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