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Geochemical and mineralogical characteristics of percolates and its
evaporates from Technosols before and after limestone filler stabilisation.
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The chemistry of waters is recognized as a relevant monitoring tool when assessing the adverse effects of acid
mine drainage. The weathering of sulphide minerals produces a great variety of efflorescences of soluble sulphate
salts. These minerals play an important role for environmental pollution, since they can be either a sink or a source
for acidity and trace elements. This communication deals with the leachability of potentially toxic elements (PTE)
eluting from technosols formed from soils affected by mining activities and limestone filler. A total of three
contaminated soils affected by opencast mining were selected and mixed with limestone filler at three percentages:
10 %, 20 % and 30 %, providing nine stabilised samples.

These samples were stored in containers and moistened simulating rainfall. The percolates obtained were collected,
and the PTEs content (As, Cd, Cu, Fe, Pb and Zn) was determined. Evaporation-precipitation experiments were
carried out in these waters, and the mineralogical composition of efflorescences was evaluated.

The study area is heavily polluted as a result of historical mining and processing activities, producing large amount
of wastes, characterised by high trace elements content and acidic pH. The results obtained for the percolates
after the rain episode showed that, before the stabilization approach, waters had an acidic pH, high electrical
conductivity and high PTEs content. When these soils were mixed with 10, 20 and 30 % of limestone filler, the
pH was neutral and the soluble trace element content strongly decreased, being under the detection limit when
limestone percentage was 20 % and 30 %.

The mineralogical composition of efflorescences before the stabilisation approach showed that predominant
minerals were copiapite, followed by gypsum and bilinite. Other soluble sulphates were determined in lower
percentage, such as hexahydrite, halotriquite or pickeringite. After the mixing with 10 % of limestone filler, the
evaporates were mainly composed by gypsum and halite. Other minerals such as starkeyite (MgSO4-4(H;0),
boyleite ((Zn,Mg)S04-4H50), tachyhidrite (CaMg2Cl6-12H50) or bischofite (MgCI2) were quantified in low
percentages. After mixing with 20 % and 30 % of limestone filler, main minerals were gypsum and halite, the
presence of other phases being scarce.

The addition of limestone filler to soils polluted by potentially toxic elements represents a useful and low impact
strategy for reducing the soluble fractions of As, Cd, Cu, Fe, Pb and Zn.
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