Highlights 
· Novel Ti/TiO₂–Ag–Sn/Pb–PbO₂ anode was fabricated for PS nanoplastics removal.
· The anode showed high OEP, low corrosion, and long service life.
· ANN-PSO predicted PS nanoplastics removal better than RSM (R² = 0.953 vs 0.919).
· GA optimization gave pH 6.46, 20 ppm, and 11.44 mA cm⁻².
· Garson analysis ranked pH > concentration > current density for removal.

