The key highlights of the current research are as follows:
· Impregnation of Sep with MnO₂ enhanced its adsorption capacity for LEV.
· The removal efficiency was 85.8% and 98.2% for Sep and Sep-MnO₂, respectively, under Taguchi-optimized conditions.
· The dominant mechanisms include cation exchange, charge neutralization, and proton transfer.
· [bookmark: _GoBack]From an economic perspective, the analysis revealed that preparing Sep-MnO₂ is cost-effective.
