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Formation of a nanoporous coating on urea granules
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Abstract — The creation of organic-mineral fertilizers with a developed porous structure requires a systematic approach to
determining the optimal technological parameters for implementing the process. In addition, it Is necessary to carry out an
optimization calculation of the design of the main apparatus as part of the technological scheme - a disc granulator. An
Important subject of study Is the investigation of the effect of the composition of the organic shell and the binder on the

characteristics of nanopores.
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\ / SEM image of diatomite morphology

/ a) particle size of diatomite (magnification x1000),
b) pore size of some diatomite particles (magnification x15000),
Schematic of a model plant based on a disc granulator: ¢) EDX spectrum of diatomite.

disc granulator - 1, the node for carbamide prills addition — 2, phosphate-
glauconite concentrate bunker — 3, diatomite bunker — 4, mixer of dry
components — 5, dispenser of dry mixture — 6, potassium-magnesium solution
tank — 7, nozzles — 8, receiving tray for granulated product — 9
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SEM image of carbamide granule coating morphology
a) phosphate coating with diatomite addition of carbamide granule (magnification
x1000),
b) the size of micropores in the coating (magnification x1200),
c) EDX spectrum of coating.
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EDX analysis of diatomite sample: distribution of elements _
Conclusions

1. The performed studies allowed us to develop a coating formulation for a long-acting encapsulated mineral fertilizer. It makes possible to increase the stress resistance
of plants during dry periods of vegetation by introducing soluble silica into the coating composition.
2. The chemical composition of diatomite has been studied. Microscopic studies of diatomite, a sedimentary rock that contains a high content of soluble silica, have

been carried out.

3. Technical solutions for the encapsulation of carbamide granules with a phosphate-silica coating have been developed.

4. The microstructure of the phosphate-silica coating was studied with the introduction of finely dispersed diatomite into the coating composition. This makes it possible
to obtain its denser microporous structure with a uniform distribution of pores over the entire coating thickness.

5. Studies of the phase and chemical composition and crystal structure of encapsulated fertilizers using spectrometry and electron microscopy showed a uniform

distribution of chemical elements through the coating thickness.



