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Abstract

This research was done to improve the efficiency of phosphate fertilizers with the aim of reducing losses due to
rapid release. In this study, chitosan and carboxymethyl cellulose biopolymers were used in combination with
minerals such as bentonite to coat triple superphosphate (TSP) fertilizer and achieve slow release. Six coating
formulations were prepared, and phosphorus release tests were performed in water over 28 days. The
concentration of soluble phosphorus was measured on days 1, 7,14, 21 and 28. The results showed that all coated
treatments had lower initial release compared to uncoated TSP, which can prevent nutritional shock and rapid
phosphorus loss. Among the formulations, TSP coated with chitosan-bentonite combination showed the lowest
phosphorus release and exhibited a more uniform release pattern over time. These results demonstrate the potential
of biopolymer-based coatings in controlling phosphorus release, increasing TSP fertilizer use efficiency, and
reducing environmental impacts.

Keywords: Slow-release fertilizer, Triple superphosphate, Chitosan, Bentonite, Phosphorus



