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Abstract: Targeting the challenges in organic micropollutants (OMPs) detection and biotoxicity assessment, this study systematically
evaluated four water pretreatment approaches and seven activated elution solvent combinations to improve the enrichment efficiency
of residual organic matter in reclaimed water. The optimized procedure comprised: acidification to pH 2.5 with 5% (7/V) methanol
addition; sequential SPE using HLB (500mg/6mL) and LC-18 (500mg/6mL) cartridges for broad-spectrum retention; ternary elution
with 10mL methanol, 10mL ethyl acetate, and hexane (1:1V/V) to achieve polarity-balanced desorption. The optimized approach
achieved 88% dissolved organic carbon (DOC) recovery, representing a 1.3~15.9-fold enhancement in OMPs recovery across
compounds with logK,,, values ranging from 1.8 to 5.7 compared to conventional methanol-based methods. Notably, the optimized
protocol reduced the sample volume required to reach EC50 in acute toxicity assays by 4.4-fold. The optimized method developed in
this study significantly enhanced detection sensitivity and precision.
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Table 3 Concentrations of OMPs (ng/L) with different logK,,, under various SPE conditions
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Fig.4 Acute toxicity of concentrated samples under different

water sample pretreatment and solvent combination conditions
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Fig.5 Effects of different solvent combinations on OMPs and

acute toxicity under P4 pretreatment condition
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Fig.6 Comparative analysis of SPE between the conventional

methanol-based method and optimized method
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