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V in-situ podmienkach sa overili laboratérne pokusy odstranovania zeleza z priemyselného
mineralu kremennych pieskoch, pri ktorych boli sledované vplyvy klimatickych nesterilnych
podmienok. K velmi délezitym faktorom in-situ bioluhovania patrilo zloZenie média, zmeny pH
média, koncentracia kyslika, pritomnost’ aktivnych bakterialnych druhov, zrnitost a vazba
zelezitych a silikatovych mineralov a celkové mineralogické zloZenie priemyselného mineralu.
Proces bioluhovania kremennych pieskov rozpustal goethit, ktory v surovine tvoril samostatné
zrna, povlaky, ako aj vypliie dutin v zrnach kremena a Zivcov. Sledované tazké mineraly -
granat, amfibol, staurolit, turmalin pritomné v akcesorickom mnozstve sa ukazali ako
inaktivne vocCi pésobeniu bakterii. Laboratorne znizenie koncentracie zeleza z 0,26 % na
0,13% Fe203 v kremennych pieskoch bolo ziskané aj v in-situ poloprevadzkovych
podmienkach a nasledna magneticka separacia este zniZila Fe203 na 0,076% a 0,024%.
Rychlost rozpustania Fe varirovala so zmenami teploty a pH roztoku. Baktérie rozpustali
Zelezité mineraly na Fe3+ a Fe2+ iony pésobenim organickych kyselin a spatnej oxidacii a
precipitacii Zeleza sa zabranilo vyuzZivanim diskontinualneho procesu, ktorym médium bolo
vymenené po maximalnom nakoncentrovani zeleza v roztoku. In-situ bioliUhovaci proces
odstranil 50% Fe203 a nasledna opakovana magneticka separacia 20,8 % a 20 % Fe203.
Celkove bolo odstranenych 70,8% az 90,8 % Fe203. Z 13 tén kremenného piesku v jednom
bazéne bolo rozpustenych priblizne 22kg Fe203 poc¢as 83 dni. Autochtonne
Zelezoredukujuce baktérie predstavovali dblezity biologicky Cinitel v odstraneni Zeleza z tejto
priemyselnej suroviny, ktoré bolo stimulované pridavkom chelatu.

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

The laboratory experiments on iron removal from industrial quartz sand mineral were verified
during in-situ conditions, where the influence of unsteril climatic conditions were taken into the
consideration. The composition of medium, changes of medium pH, oxygen concentration,
presence of active bacterial species, granularity and bounds of iron minerals as well as the
mineralogical composition of the industrial mineral were the important factors of the in-situ
bioleaching. During the quartz sands bioleaching, the goethite, forming independent grains, or
coating and filling the caves of quartz and feldspar was dissolved. The studied heavy minerals
— garnet, hornblende, staurolit and turmalin, present in accessoric amount, were shown as
inactive against the influence of bacteria. The laboratory decrease of iron concentration in
guartz sands from 0.26% to 0.13% of Fe203 was obtained also under in-situ pilot experiment
and the subsequent magnetic separation decreased Fe203 to 0.076% and 0.024%. The rate
of Fe dissolution was dependent on the changes of temperature and pH solution. Bacteria
dissolved iron minerals into Fe3+ and Fe2+ ions by the activity of organic acids. The using a
discontinual process, in which the medium was exchanged after the maximal concentration of
iron in solution was reached, prevented iron ions from the re-oxidation and precipitation. The
in-situ bioleaching process removed 50% of Fe203 and the subsequent repeated magnetic
separation other 20,8% and 20% of Fe203. Totally, it was removed 70.8% up to 90,8% of
Fe203. From the 13 tons of quartz sand in one basin it was dissolved approximately 22 kg of
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Fe203 during 83 days. The autochtonic iron-reducing bacteria, stimulated by addition of
chelate, represent an important biological agent in iron removal from the industry mineral.
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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
Ing. Iveta Styriakova, PhD. host. prof. Vitazoslav Krupa, DrSc.
V KoSiciach 21. 07. 2011 V KoSiciach 21. 07. 2011
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