Optimal COD removal occurs at moderate voltage (~72 V), TDS (~1610 mg/L), and conductivity (~1981 μS/cm), not maximum values.

High TDS in untreated refinery wastewater impairs electro-Fenton efficiency, indicating a need for pretreatment.

Voltage effects are nonlinear; excessive voltage triggers side reactions reducing treatment performance and increasing energy use.

TDS and conductivity interactions critically influence oxidant generation and radical stability, requiring combined parameter optimization.

Electro-Fenton is sustainable but operational optimization essential to balance cost, efficiency, and pollutant removal in refinery wastewater.

