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Waste of mining may damage the environment seriously. 
Rainwater flowing through the waste impoundment with the 
oxygen from the air oxidises the sulphide minerals of the 
waste. One of the most reactive components is pyrite (FeS2), 
which is the most common ore mineral in the mining wastes. 
Low pH solutions produced may dissolve other less reactive 
solid-state minerals. Therefore, the heavy metal content of 
the acidic solutions may become toxic (Jambor et al., 2000). 

These kinds of solutions may be treated in many ways. The 
pH of the acidic solution can be raised adding lime. Therefore, 
the toxic heavy metal ions can be precipitated. The effluent 
solution or the leachate flowing into the groundwater can be 
stripped by flowing through a reactive barrier. The other way 
of the treatment is to prevent the oxidation process or to isolate 
the waste from atmospheric oxygen in the air and water. To 
reach this aim the upper few cm of the impoundment must be 
compressed or covered by impermeable clayey layers. Using 
the metal retention capability of the clay minerals, the environ-
ment may also be protected from the toxic heavy metal con-
taining effluents (Hermanns Stengele and Plötze, 2000). 

Gyöngyösoroszi is situated in the northeastern part of 
Hungary, in the Mátra Mountains. The flotation waste im-
poundment is found upstream of the village. The Gyöngyös 
Ore Mining Company was established in 1952. The exploited 
ore was processed on the spot by flotation. After the separa-
tion of the lead, copper, zinc and pyrite concentrate, the 

remaining pyrite-rich tailing was transported by pipeline to 
the tailing pond. At the end of the 1970s the operation of the 
mine became unprofitable, and it was closed in 1986 (Fügedi 
et al.) without properly decomissioning the underground and 
surface mine facilities, among others the tailing pond. 

The environmental hazard of the waste impoundment de-
pends on the mineral assemblages of the waste, the state of 
the oxidation process of the sulphide minerals. The type and 
grade of the environmental hazard determines the applicable 
treatment possibilities. 

In this study, the different kinds of clay mineral assemb-
lages of the waste were examined. The metal content of these 
clay minerals was studied in order to define how to decrease 
the environmental risk of acid rock drainage. By XRD exami-
nations, montmorillonite, illite-montmorillonite mixed struc-
ture minerals, illite, and chlorite were found in the waste mate-
rial. The contained metals in the clay minerals were deter-
mined by EDAX methods. 

References 
FÜGEDI, U . , HORVÁTH, I. , ÓDOR, L . : h t t p : / / w w w . m a f i . h u / 

geokem/oroszi/SZINTl .html 
HERMANNS STENGELE, R. , PLÖTZE, M . (2000) : E M U N o t e s 

in Mineralogy, 2, 291-331. 
JAMBOR, J. L., BLOWES, D. W., PTACEK, C. J. (2000) : E M U 

Notes in Mineralogy, 2, 255-290. 

68 
« 

www. sei. u-szeged. hu/asvanytan/acta. htm 

mailto:askcesar@gold.uni-miskolc.hu
http://www.mafi.hu/

