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(57) Abstract : 

The present invention provides a method and system for stabilizing organic phosphate compounds in soil using engineered oxide sorbents, such as surface-modified 

goethite and aluminium oxide, to enhance phosphorus retention and bioavailability. By leveraging a dual-phase adsorption mechanism modeled through modified non-
linear kinetics and the Sibbesten–Langmuir isotherm, the invention enables strong yet reversible binding of organic phosphates like inositol hexaphosphate, glucose-6-

phosphate, and glycerol phosphate under diverse soil conditions. The stabilized oxide–phosphate complexes reduce phosphorus loss through leaching and microbial 

degradation, and release nutrients in a controlled manner to match plant uptake. The sorbents can be applied directly to soil, blended with compost, or formulated into 
slow-release fertilizers, offering a scalable, eco-friendly solution to improve phosphorus use efficiency in agriculture. Accompanied Drawing [FIGS. 1-2]  
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