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Evaluation of the acute toxicity on Daphnia magna throughout the catalytic
wet peroxide oxidation of dissolved natural organic matter
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ABSTRACT

This research was aimed at evaluating the evolution of the acute toxicity (effective concentration mea-
sured in terms of immobilization, EC, ) on Daphnia magna neonates at 48 h of exposure during the
catalytic wet peroxide oxidation (CWPO) of dissolved natural organic matter (NOM), activated by
an Al/Fe-pillared clay catalyst. The CWPO-degradation of NOM was assessed throughout 240 min
(180 min of peroxide addition) as a function of time on samples of either raw surface water (supplies
of rural aqueducts) or effluents of conventional physicochemical treatment units at drinking water
treatment plants (DWTPs). Total organic carbon (TOC), non-reacted H,O, concentration, and decol-
orization were the measured response variables as a function of the reaction time. Starting TOC con-
centrations in the targeted water supplies varied between 1.54 and 4.65 mg/L. The CWPO treatment
achieved depletions of the initial immobility ranging between 97.5% and 100% showing this technol-
ogy as a very promising alternative assisting DWTPs to improve the overall safety of drinking water.
The immobilization of the D. magna neonates showed to be also affected by the conductivity, whose
Spearman correlations varied between 0.69 and 0.96, and then this parameter must be carefully taken
into account in measurements of toxicity based on this bio-indicator.
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