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ABSTRACT

The potential of biochar for pollutant removal from aqueous solution greatly depends on biochar characteristics
and its production conditions. The objective of this research was to investigate the efficiency of phosphorous
adsorption from aqueous solution by date wood and sugarcane bagasse biochars produced at different pyrolysis
temperature. For this purpose, biochars were produced at different temperatures (250, 400, 550 °C) and their
physio-chemical characteristics were measured. Batch experiments performed to evaluate equilibrium and
kinetics phosphate adsorption on biochars surface. Then, experimental data of phosphate adsorption were
analyzed using the kinetic (Pseudo First-order, Pseudo second-order, and intra-particle diffusion) and the
adsorption isotherm (Langmuir, Freundlich) models. In addition, the effect of various initial phosphate
concentrations (25-500 mg L) and solution pH was investigated. The results indicated that the removal
efficiency of sugarcane bagasse biochars was more than the date wood and increased with increasing of
pyrolysis temperature. The sugarcane bagasse biochar produced at 550 °C, had maximum phosphorus
adsorption from aqueous solution (46.94 mg g1). Freundlich model showed the best fit for experimental data
of phosphate adsorption onto biochar with R?=0.96 and RMSE=0.004. The results also revealed that Pseudo
second-order kinetic model (R? = 0.99) had the best fit for phosphate adsorption data. According to the results
of this study, it can be concluded that the sugarcane bagasse biochar produced at 550 °C has high efficiency for
removal phosphate from aqueous solution.
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