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Numerous studies have shown that advanced sulfate-based oxidation
Abstract processes are one of the new methods of wastewater treatment

processes. Sulfate radicals are generated during the process and are more
favorable than hydroxyl radicals. The primary focus of this research is to
determine the feasibility of nitrogen-doped biochar from palm oil mill
effluent (POME) sludge to act as a catalyst in activating the sulfate radical.
Besides, this study also focuses on determining the efficiency of nitrogen-
doped POME biochar in the removal of methylene blue under various
optimal conditions. POME sludge was converted into biochar, and the
surface was nitrogen-doped with ammonium chloride. The biochar was
then characterized using Fourier transform infrared spectroscopy (FTIR).
This study was conducted based on 3 ratios of ammonium chloride-doped
process; 25:75, 50:50, and 75:25 N-doped biochar. The pH, dosage of N-
doped biochar, and concentration of peroxydisulfate (PDS) were
determined. From the experimental results, the optimum conditions were
pH 3, 8 mM PDS concentration, and 0.1 g 75:25 biochar: ammonium
chloride ratio. The rate of removal efficiency based on optimized
conditions was achieved at 81 + 0.4%.
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