Highlights 
· Biomass-derived activated carbon with a high surface area was synthesized.
· Hierarchical porosity significantly enhanced electrolyte ion accessibility.
· Activated carbon achieved 201 F g⁻¹ in 6 M KOH electrolyte.
· Electrolyte cation size strongly influenced supercapacitor performance.
· The fabricated device exhibited 93% capacitance retention after 2000 cycles.
