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Study of the Kursmeyer-Peppas kinetic model in evaluating the mechanism of phosphorus release from
struvite/biochar fertilizers
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Abstract

Effective phosphorus management is one of the key factors in sustainable agriculture, because excessive or
improper use of phosphorus fertilizers can lead to environmental pollution. Struvite and biochar-based fertilizers
have attracted much attention due to their ability to release nutrients in a controlled manner and their
environmentally friendly properties. In this study, the Kinetics of phosphorus release from struvite and struvite
(25%)/leonardite (75%) composites were investigated at 24 h, 3, 5, 10, 14, 28, 42, 56 and 84 days in distilled
water, citric acid (20 g/L) and HCI (0.5 M). Then, the results were fitted to kinetic equations. In addition, the
solubility of the samples was also investigated. The solubility and release rate of phosphorus, magnesium and
nitrogen elements increased with increasing contact time of samples with water, citric acid and HCL. The
investigation of the kinetics of phosphorus release in the studied environment showed that the obtained data had
a better fit with the Korsmeyer-Peppas model (R? = 0.99). Also, the value of n obtained from the Korsmeyer-
Peppas model showed that the mechanism of phosphorus release from struvite/biochar fertilizers is based on the
Fickian diffusion process (n < 0.45), therefore, the investigation of kinetic models is necessary to determine the
behavior of phosphate fertilizers.

Keywords: Phosphorus, Slow-release fertilizer, Citric acid, Kinetic models, Korsmeyer-Peppas model



