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Abstract [ Objective ]  Fluorescein sodium is widely used as a tracer because of its excellent fluorescence properties, yet its
applicability in wastewater treatment systems has not been systematically evaluated. Therefore, this paper aims to comprehensively
verify the feasibility of fluorescein sodium as a tracer in wastewater treatment systems and to provide theoretical and experimental
support for its engineering application. [ Methods] The adsorption behavior of fluorescein sodium in activated sludge and biofilm
carrier systems, its effects on biological activity in wastewater treatment systems, its stability under different lighting conditions, and its
stability before and after filtration with different filtration materials were evaluated. In addition, a pulse tracer test using fluorescein
sodium was carried out in the anoxic tank of a pilot-scale anoxic-oxic( AO) system to verify its engineering applicability, and the testing

cost of fluorescein sodium was compared with that of the conventional tracer lithium chloride. [ Results ]|  Within 24 h, no obvious
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adsorption of fluorescein sodium by activated sludge or biofilm carriers was observed, and its mass concentration remained stable.
Fluorescein sodium showed no significant adverse effects on nitrification or denitrification, indicating good biocompatibility. The light
exposure experiments showed that fluorescein sodium was readily degraded under natural light, whereas it remained relatively stable
under indoor artificial lighting, suggesting that it is suitable for tracer studies in underground wastewater treatment plants or in above-
ground plants where interference from natural light can be effectively avoided. Filtration experiments showed that the mass concentration
change of fluorescein sodium before and after filter paper filtration was small, indicating limited interference with its determination.
Therefore, filter paper was suitable as a sample pretreatment method. The pulse tracer test in the anoxic tank of the pilot-scale AO
system showed that the tracer was completely recovered, satisfying mass conservation and confirming the reliability of the experimental
data. Compared with lithium chloride, fluorescein sodium required a lower dosage and had a lower unit price, demonstrating significant
cost advantages. [ Conclusion]  Fluorescein sodium has high stability, causes little interference with biological treatment processes,

and features high detection sensitivity and low cost. It can serve as a reliable hydraulic tracer in wastewater treatment systems and

provide effective support for process optimization and operation monitoring.

Keywords fluorescein sodium; tracer; wastewater treatment; hydraulic characteristics; flow state
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Tab. 1 Basic Information of Fluorescein Sodium
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Fig. 1 Standard Curve of Fluorescein Sodium Solution
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Tab.2 Calculation Results of Evaluation Indices
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