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Milan Kralik, Ladislav Lencsés: Specifika priprgvy modernych granulovanych hnojiv.
Prednaska 246, Proceedings APROCHEM 2009, Ceska republika, Milovy Hotel Deyét Skal,
APROCHEM 2009 . 20.- 22.4 . 2009, ISBN 978-80-02106-3, APROCHEM 2009- 2. DIL, 2197-
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Milan Kralik: Chemical, physical-chemical, engineering and technological aspects of inorganic
granulated fertilizers — a “nanoscale” approach. 36th International Conference of SSCHE. May
25-29, 2009, Tatranské Matliare, Slovakia Le-We-2, 105p.pdf.

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledkom projektu su 3 nové konkrétne vyrobky — chloridové hnojivo s vysokym obsahom
draslika, bezchloriidové hnojivo s obsahom draslika a hnojiva s obsahom mikrozivin. Na pripravu
tychto hnojiv bola vyvinuta originalna technoldgia.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
Globalnym cielom projektu bolo: Vyvinut technoldgiu N-K hnojiva s obsahom draslika 25-30 %, a
obsahom dusika 5-12 %. Spresnenie bude na zaklade experimentalnych merani termodynamickych
rovnovah a technologickych mozZnosti. Vypracovat podklady na projektovanie hnojiva s kapacitou 60 000
t/rok v podmienkach Duslo a.s. Sala s vyuZitim existujucich zariadeni v Duslo a.s. tak, aby investi¢né
naklady nepresiahli 250 mil SK v cenach roku 2006.

Tento ciel bol splneny nasledovne: (1) Vyvinuli sa chloridové hnojiva NK 9-29-5S-5MgO a NK 9-26-5S-
5MgO, a technoldgia na jeho vyrobu. (2) Vyvinulo sa bezchloridové hnojivo NK 5-30-10S-5MgO a
technolégia na jeho vyrobu. (3) Overil sa postup pridavania mikrozivin, ktoré umozfuju pripravit
sofistikované hnojivo pre cielené hnojenie a precizne polnohospodarstvo na pestovanie plodin racionalnej
vyzivy. (4) Zistilo sa, ze termodynamicky stabilizujucimi fazami su Boussingaulit
((NH4)2S04+MgS04+6H20) a amonny karnalit (NH4CI. MgCl2. 6H20). Pre typické zloZenie boli tieto
experimentalne vysledky dolozené aj termodynamickym teoretickym rozborom. (5) Investi¢né naklady na
Upravu existujucej technologickej linky v Duslo a.s. (UGL- Univerzalna granula¢na jednotka) su na urovni

1 807 000,-€, Co je vyrazne menej ako ciel stanoveny v projekte . (54,438 mil. Sk oproti hornému limitu 250
mil. Sk). (6) Potreba energie a pracovnych sil je rovnaka ako v pripade inych, doteraz vyrabanych hnojiv na
UGL (7) Vyvinuté hnojiva preukazali svoje velmi dobré aplikacné vlastnosti (polickové pokusy na Siestich
modelovych plodinach poc&as 3 rokov). (8) Zlozenie hnojiv a cely postup je originalny a je spracovany
koncept prihlasky vynalezu na tieto hnojiva a postup ich pripravy.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

A global aim: To develop the production technology of N.K fertilizer containing 25-30 of potassium and 5-12
% of nitrogen. Detailed specification will be made on the basis of experimental measurements of
thermodynamic equilibriums and technological options. To elaborate design documentation of the N.K
fertilizer at 60 000 t/year capacity in the Duslo, a.s. Sala, utilizing the existing equipment of Duslo a.s., so
that investment costs would not exceed the sum 250 mil. Skk in 2006 prices.

This aim was reached as follows: (1) Fertilizers NK 9-29-5S-5MgO and NK 9-26-5S-5MgO, as well as
technology for their production have been developed. (2) A chloride free fertilizer NK 5-30-10S-5MgO and
technology for its production has been developed. (3) A procedure for incorporation of micronutrients was
verified. This procedure enables to prepare sophisticated fertilizers suitable for the aimed and precise
farming for growing of plants for rational nutrition. (4) Boussingaulite ((NH4)2S04+:MgS04+6H20) and
ammonium carnalite (NH4CIl. MgCI2. 6H20) were identified as phases thermodynamically stabilizing
granules of fertilizers. A theoretical thermodynamics investigation proved this fact for typical compositions of
the developed fertilizers. (5) Cost investments for upgrading of existing technological line in Duslo a.s. (UGL-
Universal granulation loop) are at the level 1,807,000,-€, what is significantly lower in comparison with a limit
stated in the project . (54,438 mil. Sk against the upper limit 250 mil. Sk). (6) Requirements for energy and
working labour are the same like in case of others, so far produced fertilizers at UGL (7) The developed
fertilizers proved their very good application properties (trials with six crops during 3 years). (8) Compositions
of fertilizers, as well as procedures for their preparation are original and an application of patent is prepared.

Podpisom zaverecnej karty riesitel vyjadruje svoj suhlas so zverejnenim tdajov v nej uvedenych.

Podpis zodp. rieSitela: ........ccceveeeeennnccennn. [DF: 11115 1

Podpis statutarneho zastupcu: .........cccceeeeeeeennnnnnnnn. Peciatka:



