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Uplatnenie vysledkov projektu

Vysledky projektu nie su viazané na jednu lokalitu, ale st vSeobecne aplikovatelné pre kyslé
povrchové aj podzemné vody znecistené predovsetkym taZzkymi kovmi. Charakter vysledkov
umoziuje ich Siroké vyuZitie v SR aj v zahrani€i pri Cisteni kontaminovanych vod rovnakého
alebo podobného charakteru, ako boli vody pouZzité v tomto projekte.

CHARAKTERISTIKA VYSLEDKOV

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

Ako reaktivny material pre poloprevadzkoveé overenie navrhovanej priepustnej reaktivnej
bariéry (PRB) bola (spomedzi 6 porovnavanych alkalickych substratov) zvolena jemnozrnna
kausticka kalcinovana magnézia (CCM) ziskana cielenym termickym spracovanim magnezitu.
Boli uréené optimalne podmienky kalcinacie a v spolupraci so spolo¢nostou INTOCAST
Slovakia pripravena 1t CCM s pozadovanymi vlastnostami. Bolo navrhnuté a v najvhodnejSej
z 5 porovnavanych lokalit inStalované modelové zariadenie, ktoré sa pouzilo pre overenie
navrhnutej technologie v terénnych podmienkach. Vysledky hydrogeologického prieskumu a
poloprevadzkovych skiusok umoznili: (a) urcit hlavné faktory, ktoré ovplyviuju kapacitu a
acinnost’ pouZitej priepustnej reaktivnej vrstvy (zmesi CCM a inertu); (b) overit, Ze v
optimalnom prevadzkovom reZzime PRB je realne odstranit’ sledované kontaminanty (najma
Cu2+, Ni2+ a Zn2+) s prakticky 100%-nou ucinnostou; (c) overit, Ze pouzitim zmesi CCM a
inertu sa dosiahla vhodna hydraulick& vodivost (medzerovitost vrstvy bola od 60 do 80%); (d)
urcit’ priemernu spotrebu MgO (0,4-0,5 kg m-3) a vyuzitie MgO (60-70 %). Pre Cistenie
malych objemov kontaminovanej vody bolo autormi zaregistrované v CR ako Gzitkovy vzor (&.
29830) modelové zariadenie navrhnuté v projekte. Pre remediaciu velkych objemov
kontaminovanej vody bola navrhnuta podzemna PRB, na ktor( bol podany v CR PATENT
(spis prihlasky €.PV 2016-497). Vysledné ekonomické porovnanie ukazalo, Ze aj hapriek
finan€nej naro¢nosti (najma pri zaciatku sanacie) je metdda PRB schopna konkurovat inym
pouzivanym aktivnym metodam.

Suahrn vysledkov rieSenia projektu a naplnenia cie  Pov projektu v anglickom jazyku
(max. 20 riadkov)
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As a reactive material for pilot-plant verification of the proposed permeable reactive barrier
(PRB) fine-grained caustic calcined magnesia (CCM) was selected (among 6 tested alkaline
substrates), obtained by a targeted thermal processing of magnesite. The optimal calcination
temperature and time were determined and 1 ton of the CCM with required properties was
prepared in cooperation with the company INTOCAST Slovakia. A model apparatus was
designed and installed in the most appropriate site (selected among 5 sites in Slovakia),
which was used to verify the proposed technology in the field conditions. The results of the
hydrogeological study and pilot-plant tests allowed: (a) to determine the main factors that
affect the capacity and efficiency of the used permeable reactive layer (represented by the
mixture of CCM and inert solid); (b) to verify that in the optimal operating mode, the PRB is
able to remove the monitored contaminants (in particular Cu2+ , Ni2+ and Zn2+) with an
efficiency near to 100%; (c) to find out that suitable hydraulic conductivity of the mixture of
CCM and inert solid (layer porosity was from 60 to 80%) can be achieved; (d) to determine
the average MgO consumption (0,4-0,5 kg m-3) and yield (60-70 %). For remediation of small
volumes of contaminated groundwater, model apparatus designed in the project was
registered in the Czech Republic as the utility model (No. 29830). For remediation of large
volumes of contaminated groundwater, a PRB has been designed and the authors applied for
a PATENT in the Czech Republic (file application No. PV 2016-497). The resulting economic
comparison showed that, in spite of its high (especially initial) demands for finance, the PRB
technology is able to compete with used active methods.
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Svojim podpisom potvrdzujem, Ze Gdaje uvedené v zavereénej karte st pravdivé a Gpiné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. Ing. Pavel Raschman, CSc. prof. Ing. Stanislav Kmet, CSc.
V Kosiciach 21.12. 2016 V Kosiciach 21. 12. 2016
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