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During the last decades, the incorporation of environmental principles in municipal wastewater treatment strategies was associated to a continuous effort for improving the quality of the effluent, by upgrading existing treatment plants and designing and implementation of new more effective treatment plants. In addition to the improvement of the effluent quality, an increasing awareness of the problems associated with the sewage sludge produced in the wastewater treatment plants was observed, related to the increasing amounts of produced sludge, the required costs for appropriate disposal and the significant risks that sewage sludge may impose on the environment and human health.
The major disposal practices of sludge include agricultural lands and landfilling, with only a relatively small amount disposed by alternative methods. Agricultural land has long been the natural outlet for sludge as sludge contains similar quantities of nitrogen, phosphorus and organic matter as farmyard manure or slurry, making it attractive to farmers as a supplement to other fertilisers, particularly in predominantly arable areas. However, the reduced availability of land, the increased public concerns over food chain safety, and the associated uncertainties and costs of reuse have required water utilities to explore alternative management options that can contribute to a more sustainable sludge strategy. 
Therefore, several efforts are paid towards appropriate treatment methods focusing on three aspects: recovery and reuse of valuable products and energy from sludge, a complete solution of the sludge problem, especially regarding the toxics, and acceptable costs. In this respect, it can be expected that the recovery of sustainable energy from sewage sludge will become more and more significant.
The aim of this presentation is the identification of appropriate thermal treatment methods of sewage sludge with simultaneous energy recovery, and the determination of the techniques for flue gas cleaning, in order to minimise potential environmental impacts. Conventional high temperature furnaces will be presented, together with the more innovative gasification and pyrolysis reactors, with emphasis on their beneficial role towards gas releases. In addition, technologies for the treatment of flue gases will be given, while the methods for monitoring and reduction of the most toxic gases will be identified.

