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Preparation of urea-hydroxyapatite hybrid nanofertilizer for slow release of nitrogen
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Abstract

It is of great importance to develop technologies that minimize the cost of fertilizers by delivering them efficiently
and targetedly to agricultural crops. So far, little research has been conducted on the slow release of nutrients to
agricultural crops using nanotechnology. Urea is a rich source of nitrogen and therefore a common fertilizer. We
focused our work on the synthesis of environmentally friendly nanoparticles that carry urea as a nutrient to
agricultural crops and can be released in a programmed manner for use as nanofertilizers. Employing the design
of experiments (DOE) approach and based on the mechanochemical synthesis method, we synthesized
nanohybrids of hydroxyapatite nanoparticles carrying urea in different ratios. In this method, the high solubility
of urea molecules is reduced by embedding it in a matrix of hydroxyapatite nanoparticles. The high surface area
of the nanoparticles allows for the binding of a large amount of urea molecules. The method reported here is
simple and scalable and allows the synthesis of urea-modified hydroxyapatite nanohybrid as fertilizer with a urea
to hydroxyapatite weight ratio of 3:1. This nanohybrid provides a suitable substrate for slow nitrogen release.

Keywords: slow release, nitrogen fertilizer, nanoparticles, urea-hydroxyapatite hybrid nanofertilizer.



