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Abstract: The removal of persistent pesticides such as atrazine from wastewater remains a major challenge in
environmental health engineering. Innovative hybrid systems like the Hybrid Integrated Fixed-bed Algal System
(HIFAS), combining biofilm-based reactors with algal photobioreactors, offer promising solutions. This study
evaluated the performance of the HIFAS-algal photobioreactor in atrazine removal and, more importantly, in
assessing real detoxification efficiency using the sensitive bioassay organism Daphnia magna. Synthetic
wastewater containing atrazine at 1 and 10 mg/L was treated in a pilot-scale integrated HIFAS-algal
photobioreactor. Acute toxicity tests were conducted with D. magna neonates (<24 h old) following OECD
guidelines at exposure times of 24, 48, 72, and 96 hours. LCso values were determined using Probit analysis, and
acute toxicity units(TUa) and reduction efficiency(R) were calculated. Results indicated that atrazine alone
exhibited considerable toxicity, with LCso values of 11.13 and 111.31 mg/L after 48 hours for 1 and 10 mg/L,
respectively. The integrated system showed excellent performance in short-term exposures(24—48 h), achieving
99.99% toxicity reduction (TUa < 0.0001). However, during prolonged exposures (72-96 h), residual toxicity
appeared, and detoxification efficiency declined to about 32-38%. Overall, the HIFAS-algal photobioreactor
effectively removed acute toxicity caused by atrazine, but reduced efficiency at longer exposure durations suggests
the formation of stable by-products with potential chronic toxicity. These findings emphasize the need for chronic
bioassays to ensure comprehensive assessment of treated effluent safety.
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