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Nazov pracoviska, na ktorom bol projekt rieSeny

1. VUCHT a.s. (pracovisko Sala, pracovisko Bratislava)
2. FCHPT STU Bratislava

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

Zahrani¢né pracovisko nespolupracovalo na rieSeni projektu.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1. pripravena prihlaska: Postup pripravy aragonitovych €astic zo siranu vapenatého

2. pripravena prihlaska: Postup pripravy hnojiva s vodorozpustnymi dusikatymi a sirnymi
komponentmi

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. J. Juri$ov4, V. Danielik, P. Fellner, R. Stefancova, M. Kudera, Absorption of ammonia in
the melt of nitrogen—Sulphur containing fertilizer, Chemical Data Collections 17-18 (2018)
68-74

2. V. Danielik, P. Fellner, J. JuriSova, M. Kralik, Kinetics of the Conversion Reaction of
Gypsum with Ammonium Carbonate, Chemical Papers (2018) 72:2631-2639

3. V. Danielik, J. JuriSova, P. Fellner, R. Stefancova, M. Kugera, Absorption of Ammonia in
the Melt of Ammonium Nitrate, Chemical Papers (2018) 72: 3119-3128

4.V. Danielik, P. Fellner, M. Kralik, B. Badurova, J. Gabdova, J. JuriSova, T. Foltinovi¢,
Relation between reactivity and surface area of gypsum, Journal of Molecular Liquids,
zaslané do tlace

5. V. Danielik, P. Fellner, J. JuriSova, M. Kralik, Determination of the reactivity of CaSO4 -
2H20, Acta Chimica Slovaca, Vol. 9, No. 1, 2016, pp. 1—5

Uplatnenie vysledkov projektu

1. Ziskané vysledky su podkladmi pre dve prihladky vynalezov. Podarilo sa najst vhodné
podmienky na pripravu aragonitu, ¢o je najvyhodnejSia mozna krystalicka forma vapenca.
Pripravili sa podklady pre proces, pri ktorom sa minimalizovala potreba zahustenia
(odparovania vody) pre samotny proces.

2. Pripravila sa licencia procesu spracovania energosadrovca na CaCO3 a (NH4)2S04 s
vyuzitim originalneho reaktorového rieSenia.
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Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Ciele projektu APVV—-14-0217 boli splnené nasledovne: 1. Stidium koncentrovanych
reakénych systémov s reaktantmi v tuhej faze a produktmi v tuhej faze. 2. Kvantifikovanie
vplyvu textury a morfolégie Castic sadry v konverzii pomocou NH3 a CO2, na vznik
amonnych soli a vlastnosti CaCO3. Pri rieSeni sa uplatnil vsadzkovy tlakovy reaktor a
kontinualny, novo navrhnuty a vybudovany, cirkulacny reaktor. V cirkulatnom reaktore sa
urcil vplyv jednotlivych parametrov (volny Epavok, tlak, teplota, koncentracia
energosadrovca a zdrzny €as) na konverziu energosadrovca na siran amonny a vapenec a
na krystalografiu a vefkost Castic vzniknutého vapenca. Vzniknuty CaCO3 bol uspesne
aplikovany do papiera, ako plnivo do polymérov a na vyrobu hnojiva LAV (dusi¢énan amoénny
s vapencom), ¢o bolo overené aj na modelovej granulacnej linke. Zmerala sa reaktivita
vapenca a potvrdila sa moznost jeho spatného vyuzitia na odsirenie dymovych plynov.
Siran amonny sa uspesne pouZil na pripravu hnojiva s vodorozpustnymi sirnymi a
dusikatymi komponentmi, s vlastnostami porovnatelnymi s vyrabanymi hnojivami typu
DASA a DASAMAG. Postup bol overeny na modelovej granulaénej linke. Pripravené hnojiva
DASA a LAV sa uspesne otestovali vo fyziologickych aplikacnych skuskach, priCom tieto
preukazali podobné vlastnosti ako v su€asnosti priemyselne vyrabané hnojiva. Vysledky boli
prezentované na konferenciach, odbornych ¢asopisoch a pripravili sa 2 patentové prihlasky
z dosiahnutych vysledkov. 3. Vyskum a navrh technoldgie v podobe podkladov pre proces
vyroby zraZaného uhli€itanu vapenatého (25kt/r), pouzitefného ako pigment a plnivo, a
siranu amonneho, zo sadry. 4. Vyskum a navrh technolégie v podobe podkladov pre proces
vyroby (50kt/r) dusikato-sirneho-vapenatého hnojiva na baze priemyselného zdroja sadry. Z
dosiahnutych vysledkov sa spracovali podklady pre proces, navrh aparatov a ekonomika
spracovania energosadrovca. Kone¢nym vystupom je licencia procesu.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

The objectives of the APVV-14-0217 project were fulfilled as follows: 1. Study of
concentrated reaction systems with solid-phase reactants and solid-phase products. 2.
Quantification of texture and morphology of gypsum particles in conversion with NH3 and
CO2 to ammonium salts and CaCO3 properties. The batch pressure reactor, and
continuous newly designed and built-in circulation reactor were used for the solution. In the
circulation reactor the influence of the individual parameters (free ammonia, pressure,
temperature, energo-gypsum concentration, and residence time) to conversion of energo-
gypsum to ammonium sulfate and limestone and to the crystallography and particle size of
the resulting limestone was determined. The limestone has been successfully applied into
paper, as a filler in polymers and for LAV fertilizer (ammonium nitrate with lime) production,
which was also verified on the model granulation line. The reactivity of the limestone was
measured and the possibility of its re-use for flue gas desulfurization was confirmed.
Ammonium sulfate with water soluble components has been successfully used in
preparation of fertilizer with properties which are comparable with produced fertilizers of
DASA and DASAMAG type. The procedure was verified on the model granulation line. The
prepared DASA and LAV fertilizers have been successfully tested in physiological
application tests in which they shown properties similar to currently industrially produced
fertilizers. The results were presented at conferences, professional journals, and two
patentapplications based on achieved results were prepared. 3. Research and design of
technology in the form of basic design package for the process of precipitated calcium
carbonate production (25 kt/y), usable as a pigment and filler, and ammonium sulfate from
gypsum. 4. Research and design of technology in the form of basic design package for the
process (50 kt/y) of nitrogen-sulfur-calcium fertilizer production based on industrial gypsum
source. The results obtained were used for elaboration of basic design package for the
process, design of facilities and the economics of the energo-gypsum processing. The final
output is the process license.
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