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distribtcie tazkych kovov a toxickych prvkov v krajinnych zlozkach

Na ktorych pracoviskach
bol projekt rieSeny:

Geologicky ustav SAV, Banska Bystrica

Ustav geotechniky SAV, Kogice

Technicka univerzita Zvolen

Univerzita Komenského, Bratislava

Ktoré zahrani¢né
pracoviska
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North University, Baia Mare, Rumunsko — konzultacie

Universidade Coimbra, Portugalsko - konzultacie

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
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(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

Andrés, P., Jelen, S., Krizéni, 1., 2007: Cementac¢ny U¢inok drendznej vody z haldového pola
Lubietova-Podlipa. Mineralia Slovaca, 39, 4, 303-308

Krizani, 1., Andras, P., Ladomersky, J., 2007: Banicke zataze gtiavnickych vrchov. Monografia,
TU Zvolen, ISBN 978.80-228-1825-4,101 p.

Andras, P, Turisova, 1., Slesarova, A., Lichy, A., 2007: Influence of the dump sites on development
of selected plants in the Cubietova area (Slovakia). Carpathian Journal of Earth and Environmental
Sciences, 2, 1, 5-20.

Neiva, A. M. R.; Andrés, P. Ramos, F., 2008: Antimony quartz and antimony-gold quartz veins
from northern Portugal. Ore Geology Reviews, 34, 533-546

Andras, P., Lichy, A., Krizani, 1., Ruskovd, J., Ladomersky, J., Jelei,, S., Hroncova, E.,
Mataskova, L., 2008: Podlipa dump-field at LCubietovd —land contamined by heavy metals
(Slovakia). Carpathian Journal of Earth and Environmental Sciences, 3, 2, 5-18

V ¢om vidite uplatnenie
vysledkov projektu:

Riesenie projektu prinieslo poznatky o stupni kontaminacie krajinnych zloziek tazkymi kovmi.
Rekultivaciu haldovych poli nepovazujeme za icelnu a vzhl’'adom na ich objem a rozlohu ani za
finan¢ne tnosnu. Rizikovym faktorom sa ukazalo byt hlavné transportné médium — voda. Na jej
upravu (odstranenie Cu, Sb a As = Cd) mozno aplikovat’ proces cementacie (Fe-bariéra), ktoru
mozno vyuzit’ aj na produkciu zeleného pigmentu a kovovej medi, ktoré mézu byt zédkladom pre
miestnu 'udovo-umelecku tvorbu, ¢im by sa mohla zvysit’ turistickd atraktivita lokality.
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Cu-lozisko Lubietova je situované v prostredi prevazne smrekového lesa s primesou duba a brezy. LozZisko
bolo otvorené sustavou $tdlni. Vodny rezim je tymto ovplyvneny natol’ko, ze podstatna ¢ast’ banskych vod ma
rozptyleny vyron na urovni Dedi¢nej §tolne na zapadnom okraji obce. Haldovy materidl tvoria prevazne horniny
permského veku v kusovosti pod 30 c¢cm, kryoturbaciou a vodnou eréziou je povrch hald kryty skridlovito ulozenymi
bridli¢natymi horninami, pod ktorymi v hibke 10 cm. pribada jemnozrna zlozka. Ronovéa erdzia preto na halde
absentuje. Proces pddotvorby je tymto vel'mi obmedzeny. Rastlinny kryt na haldach tvoria iba ojedinelé spolocenstva
borovice, brezy, miestami smreka. Bylinny podrast takmer chyba. Dreviny maju prevazne zakrpateny rast a v pripade
ihlicnanov je napadny vyskyt skratenia respiraénych organov. Zatazenie sedimentov tazkymi kovmi je velmi
nerovnomerné. Povrchové, drenazne, banské i podzemné vody maju priblizne neutralny charakter, takze riziko vzniku
kyslych banskych a drenaznych vod nie je vysoké. Obsahy tazkych kovov vo vode su s vynimkou Fe a Cu pod limitmi
platnych noriem. Potencialne riziko predstavuje zvySena radioaktivita v niektorych pitnych vodach (pramen Linhart).
Cementaény proces, ktory v lokalite prebicha, dava predpoklady pre tspesnu instalaciu Fe — bariéry na odstraiiovanie
tazkych kovov (Cu, As, Sb + Cd) zvody. Predbezné laboratorne testovanie tejto bariéry bolo uspesné. Obecné
zastupitel'stvo Lubietovej prejavilo zaujem o jej inStalaciu. Cementaciu mozno vyuzit' aj na produkciu zeleného
pigmentu a kovovej medi, ktoré mdézu byt zakladom pre miestnu 'udovo-umelecku tvorbu, ¢im by sa mohla zvysit
turisticka atraktivita lokality. Vel'ka Cast’ tazkych kovov je fixovana v ilovych mineraloch, v limonite a v sekundarnych
mineraloch Cu, ako aj v rdznych puklinach a trhlinach. Preto je najvhodnejsie nerozrusovat’ material haldy, aby sa tieto
tazké kovy neuvolnili do drenaznej a nasledne aj do podzemnej vody. Rekultivaciu tejto skupiny hald nepovazujeme
za i¢elnu a vzhl'adom na ich objem a rozlohu ani za finanéne tnosnt. Uéelne ich moZno vyuzit' ako interdisciplinarne
Studijné objekty, technické pamiatky, turistické atrakcie a pre zberatel'ské ucely.

Cu-deposit Cubietova is situated in surrounding of predominantly spruce wood with admixture of oaks
and birchs. The deposit was exploited by system of adits. The water regime is influenced by the mining
activities in such a degree, that one part of mining water has disseminated outflow at the level of the Dedi¢na
(Hereditary) adit at the west end of the village. The material of the dump-field consits predominantly of
Permian rocks.The size of the grains is on the surface <30 cm and due to the cryoturbation and to water
erosionis the surface of the dumps covered by tile-like bedded schists. In 10 cm depth increase the fine-
grained material. The soil formation process is very limited. The plant cover on the dumps consists of single
pines, birchs or spruces. The vegetation underbrush is more-or less laking. The trees are of dwarfed scrubs
and in the case of coniferous they have very short needles.The contamination of the sediments by heavy
metals is non-uniform. Surface, drainage and mining water have probably close neutral pH so the risk of the
AMD formation is limited. The contents of the heavy metals with exception of Fe and Cu are bellow the
limite of the EU valid standards. Potential risk was described only in the case of the Linhart mineral water.
The cementation process at the dump-field give good chance for using of Fe-barriér to remove from the water
heavy metals (Cu, As, Sb + Cd). The preliminary laboratory results of the Fe-barier testing were succesful. The
cementation could be used also to produce green pigment as well as metallic copper, which could be the base for the
artistic creation to increase the turistic magnetism of the locality. The great part of the heavy metals is fixed on the
surface of the clay minerals and in limonite as well as in the secondary Cu-minerals. From this reason it is better not
destroy the dumps not to release the heavy metals to the drainage water. The recultivation of the dump-fields is not
effective with respect to their volume and because of the cost. I tis possible to present them as a technical monuments,
turistic atraction, use them for the interdisciplinary education and for the sampling of interesting minerals.

Podpisom zaverecnej karty rieSitel vyjadruje svoj suhlas so zverejnenim udajov v nej
uvedenych.
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