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Abstract: Efficient generation of reactive oxygen species (ROS) is critical for the degradation of organic pollutants in advanced oxidation
processes. In this study, a Venturi cavitation device was employed to induce ROS generation via hydrodynamic cavitation. This work
focused on the pathways of ROS formation and their effects on the degradation of organic pollutants. The results demonstrate that:
1) dissolved oxygen is a key source of ROS during hydrodynamic cavitation, and the main reactive oxygen species are 'O, and O3 ;

2) Increasing the inlet pressure and fluid temperature enhances the cavitation intensity, which is positively correlated with ROS generation
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under certain conditions; 3) The ROS generated in the device effectively degraded Rhodamine B (RhB), tetracycline (TC), methylene

blue (MB), and methyl orange (MO), with removal efficiencies of 81%, 75%, 75%, and 65%, respectively, after 140 min of reaction;

under oxygen-rich conditions (dissolved oxygen of 20.0 mg/1.), the degradation rate of RhB is nearly 100%. These findings reveal the

intrinsic link between hydrodynamic cavitation and organic pollutant degradation, providing a theoretical basis and application prospects

for pollutant removal via hydrodynamic cavitation.

Key words: advanced oxidation process; hydrodynamic cavitation; organic pollutants; reactive oxygen species; formation

pathway; numerical simulation
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(a) Oy ;5 (b) H,O,; (¢) -OH and (d) 'O,; inlet pressure: 0.15 MPa; fluid temperature: 30 °C; pH 3.00
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(a) Cavitation energy under different inlet pressures based on CFD simulation; ROS production at inlet pressures of

(b) 0. 12 MPa, (c) 0. 15 MPa and (d) 0. 17 MPa; fluid temperature: 30 °C; pH: 3. 00
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Fig.5 The degradation of organic pollutants in the hydrodynamic cavitation equipment
(a) RhB; (b) TC; (¢) MB; (d) MO; inlet pressure: 0.15 MPa; fluid temperature: 30 °C; pH 3.00
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