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Abstract: 

Elimination of the consequences of mining activities belongs to the most serious ecological problems 

nowadays. As a result of chemical oxidation and other chemical processes in abandoned  mines, on 

mining waste dump and tailings impoundment,  acid mine drainage (AMD) with high metal 

concentrations and usually with low value of the pH (cca 2-3) are formed. Anaerobic wetlands 

encourage water passage trough organic rich substrates, which contribute significantly to treatment. 

The wetland substrate may contain a layer of limestone in the bottom of the wetland or the limestone 

may be mixed among the organic matter. In such a system the activity of SRB leads to the 

precipitation of metal sulphides. Pilot scale anaerobic wetland was used to remediate waters from two 

localities in Slovakia. 

The Šobov quarry is situated NE of the city of Banská Štiavnica in Central Slovakia. Šobov is an open 

mine for exploration of the hydrothermal quartzite used for producing refractory bricks. Deposit is 

associated with syngenetic and subsequent hydrothermal mineralization rich in clays (mainly illite and 

pyrophyllite) and pyrite. Clays and pyrite are regarded as waste, and they have been accumulated at 

the mine site for more than 30 years. 

Smolník is situated in the southeastern Slovakia. The Early Palaeozoic volcanic-sedimentary 

chalcopyrite-pyrite deposit was mined for several centuries. The ore mining was finished in 1990. 

More than 6 mil. tons of pyrite ores of various qualities have been abandoned in the mine.  Copper 

have been obtained from the water outflowing from mines at Smolnik, which were rich in metals for 

many centuries. The mines were adapted to produce as much AMD as possible. 

In laboratory and pilot scale conditions of anaerobic wetland, the ability to increase the pH values and 

to decrease the contamination of AMD with the help of SRB in anaerobic circumstances was 

successfully confirmed.  Temperature plays an important role in reducing the contamination because 

the activity of SRB decreases at the temperature below 10 °C. In treatment of AMD with very low pH 

(<3) it is inevitable to use anoxic limestone drainage which adds alkalinity to the system. In designing 

and constructing of PTS it is important to consider ambient and land conditions, since they can 

influence its efficiency. In early phases of PTS activity the contents of NO3
-
 and NH4

-
 in treated water 

are increased, but later they drop to undetectable levels. It is necessary to consider the appropriate rate 

of flow AMD because excessive volume of contaminated water, but its insufficiency can also cause 

the reduction of PTS efficiency. 

 

Keywords: 

acid mine drainage, remediation, passive treatment, anaerobic wetland, pilot scale 

 

mailto:sottnik@fns.uniba.sk

