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Uplatnenie vysledkov projektu

Ziskané vysledky su prinosom a obohatenim doterajSich poznatkov v oblasti Studovanych
problematik tykajucich sa novych environmentalnych nanosorbentov na baze prirodnych
mineralov a novych nanosuspenzii s potencialnou aplikaciou v protirakovinovej lieCbe, ako aj
celkove Studia arzénu a jeho zlucenin.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Nanokrystalicky magnetit Fe304 sa ziskal mechanickou aktivaciou vo vysoko-energetickom
mlyne. Zistilo sa, ze optimalny ¢as mletia je 90 minat s najvysSiou maximalnou adsorpcnou
kapacitou pre arzén 3,65 mg/g. Pozitivny vplyv mechanickej aktivacie spociva najma v
zniZeni velkosti krystalov (z mikro- do nanorozmerov) a naslednom naraste hodnot
Specifického povrchu (z 0,1 m2/g na 11,9 m2/g), ktoré koreluju s koncentraciou aktivnych
miest, kde prave u vzorky mletej 90 minut sa dosiahla maximalna hodnota 8,4 miest/nm2. Pri
spracovani enargitového koncentratu sa vyuzila kombinacia viacerych experimentalnych
postupov: selektivne alkalické luhovanie, kryStalizacia arzénu z kvapalnej fazy a
mechanochemicka redukcia produktu po alkalickom [uhovani. Mechanickou aktivaciou
enargitového koncetratu sa zvySilo odstranenie arzénu z enargitu pocas alkalického
lhovania z 31% na 85%. Roztok po alkalickom luhovani s vysokym obsahom arzénu bol
podrobeny procesu krystalizacie za tvorby tioarzeni¢nanu sodného, ktory ako predbezné testy
ukazali, méze mat protirakovinovy ucinok. V dalSej Casti projektu bola uskutoCnena
transformacia realgaru As4S4 na pararealgar As4S4 dvoma metdédami: i) mechanickou
aktivaciou v planetarnom mlyne a ii) oZzarovanim realgaru slnenym svetlom. Priprava ich
nanosuspenzii prebiehala v prieto€nom mlyne. Pripravené nanosuspenzie sulfidov arzénu
As4S4 su uspedné v in-vitro a tak isto aj v stale prebiahajucich in-vivo testovaniach.
Termickym rozkladom arzenopyritu FeAsS vznika troilit FeS a arzén As. Mechanochemickou
syntézou arzénu a india vznikol polovodi¢ InAs. FeS moze sluzit ako sorbent tazkych kovov z
roztokov. Z nasho pohladu boli stanovené ciele projektu napinené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The nanocrystalline magnetite Fe304 was obtained by mechanical activation in a high-energy
mill. It was observed, that the optimal milling time is 90 minutes with the maximum adsorption
capacity for arsenic 3.65 mg/g. The positive influence of mechanical activation consists
mainly in a decreasing of crystal size (from micro- to nanodoimensions) and consequent
specific surface area increasing (from 0.1 m2/g to 11.9 m2/g), which correlates with values of
surface site densities with maximum 8.4 sites/nm2 for 90 minutes milled sample. For enargite
concentrate processing, the combination of various experimental methods was used:
selective alkaline leaching, crystalization of arsenic from liquid and mechanochemical
reduction after alkaline leaching. Mechanical activation of enargite concentrate improved
arsenic extraction from enargite using alkaline leaching (from 31% to 85%). The liquid after
alkaline leaching with high arsenic content was subjected to crystalization process with the
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creation of sodium thioarsenate, which could have an anticancer effect. The next part of the
project is dealing with transformation of realgar As4S4 to pararealgar As4S4 by two methods:
i) by mechanical activation of realgar in a planetary mill and ii) exposure of realgar by sunlight.
The preparation of nanosuspensions was performed in a circulation mill. The prepared
arsenic sulphide nanosuspensions As4S4 are succesful in in-vitro and also in in-vivo
treatment. By thermal decomposition of arsenopyrite FeAsS, the troilit FeS and arsenic As
occur. The semiconductor InAs occurs by mechanochemical synthesis of arsenic and indium.
FeS could be used as a sorbent of heavy metals from solutions. In our opinion, set targets
were fulfilled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu

prof. RNDr. Peter Balaz, DrSc. host. prof. Ing. Vitazoslav Krupa, DrSc.
V KoSiciach 18.09.2013 V Kosiciach 18.09.2013

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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