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ABSTRACT

This research studied the nutrient absorption capacity of fly ash, a by-product from
burning sugarcane bagasse for electricity generation. Fly ash, characterized by its small size,
lightweight nature, and porous structure, exhibits notable potential for ion exchange and
absorption of nutrients and water in soil. The chemical composition as silica, aluminum and
iron, further enhances its ability to store and absorb essential elements. The objective of this
study was to investigate the optimal conditions for adsorption of nitrogen, potassium, and
zinc by fly ash. The initial concentration and the ratio between the solid and solution phases
were examined. Adsorption behavior was analyzed through Langmuir and Freundlich
isotherms. Batch experiments were conducted for duration of 17 hour using the obtained
optimum conditions. with a fly ash to solution ratio of 1:10. The optimum initial
concentrations of Zn?", K*, and NO3™ solutions were employed which were 0, 100, 400, 800,
1600, 2000 mg/1 for Zn**, 0, 50, 100, 250, 500, 1000, 2000, 3000 mg/I for K* and 0, 250, 500,
1000, 1500, 2500 mg/1 for NO3". The findings reveal that fly ash exhibits the highest affinity
for zinc, followed by potassium and nitrogen. Freundlich isotherm were the best model with
the adsorption constants (Kr) for zinc, potassium, and nitrogen at 0.300, 0.018 and 0.0000 1
respectively. The adsorption intensity (1/n) for zinc, potassium, and nitrogen are determined
as 0.306, 0.662 and 1.181 respectively. These results provide valuable insights for the

development of adsorptive materials for soil improvement and heavy metals remediation.



