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Coating nutrients to create Enhanced Efficiency Fertilizer (EEF) is a widespread agricultural practice. To achieve this, the choice of materials for encapsulating or delivering nutrients in EEFs is crucial. These materials should be compatible with the nutrients, control their release, biodegrade after use, and have minimal environmental impact. This study focuses on the development of an environmentally sustainable matrix utilizing natural and biodegradable polymers. Initially, cellulose nanofibrilated (CNFs) were employed to encapsulate nutrients through a spray-drying process, resulting in the formation of microparticles (CNF/Nutrients). Subsequently, a polymeric matrix based on thermoplastic starch (TPS) or starch (St) and poly(3-hydroxybutyrate) (PHB) coated the microparticles via a melt-processing. The matrices were subjected to comprehensive chemical and physical characterization. Nutrient release tests were conducted to evaluate the matrix's effectiveness in delaying the release of nutrients. Also, the EEFs based on PHB, TPS, and CNF exhibited highest levels of biodegradability. In conclusion, this study demonstrates the feasibility of obtaining and applying sustainable matrices for EEF based on PHB, starch, and cellulose nanofibrilated.


