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Abstract
Currently, metal-polluted industrial wastewater and, specifically, acid mine drainage (AMD) have the potential to cause serious environmental problems. AMD are highly acidic waters, enriched with sulphates and metals as for example iron, nickel, manganese, cadmium and copper. AMD can be generated by any anthropogenic or natural activity, which expose pyrite minerals and other sulphide rocks to oxidation, contaminating soils, aquifers and rivers, as well as affecting the health of plants, animals and humans. Conventionally, different techniques are applied to remove or to recover these metals from the water, such as absorption, chemical precipitation, ion exchange, coagulation-flocculation and electrodialysis. However, membrane technologies as nanofiltration (NF) and reverse osmosis (RO) are a valuable alternative. Within membrane-based technologies, membrane distillation (MD) is a thermal process that has certain advantages for metal removal over NF and RO, including low-grade waste heat or renewable energies use, low working pressures, more compact and safe equipment, as well as 100% theoretical rejection of non-volatile compounds, producing very high quality water.
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In this work, a MD pilot plant has been used for AMD water desalination from Rio Tinto (SW Spain), using 0.45 µm unsupported PTFE membranes in water gap (WGMD) and air gap membrane distillation (AGMD) configurations. MD tests have been carried out at different operating conditions by measuring the concentrations of seven metals of interest (Fe, Cu, Zn, Cd, Co, Mn and Ni) in feed and permeate samples. Promising results were obtained for all tested operating conditions, with rejection performances well above 90% for all metals. 
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