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Highlights

· Hydrogel beads embedded with activated pomelo peel biochar were synthesized for dye removal.
· The adsorbent demonstrated high removal efficiencies for both cationic MB and anionic MO under continuous flow conditions.
· The maximum adsorption capacities were determined to be 279.68 mg/g for MB and 179.02 mg/g for MO at 30 °C.
· Homogeneous dye adsorption was achieved through pore-filling, - stacking, and hydrogen bonding mechanisms.


