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Abstract

Background: Treatment of wastewater involves generation of large amounts of solid wastes worldwide, known as sewage sludge. Composting of sewage sludge from wastewater treatment plants (WWTPs) is considered a successful strategy for its sustainable recycling. Objectives: The aim of this study was to investigate the bacterial community structure and population dynamics during composting, using both cultivation-dependent and cultivation-independent techniques, to gain knowledge contributing to the improvement of the efficiency of the process.

Methods: The composting process was conducted during 180 days in an industrial composting plant. Samples were retrieved from a full-scale pile with semi-permeable Gore-tex covers, in combination with an air insufflation system. Waste sludge from an urban WWTP was mixed with vegetal pruning wastes as bulking agent. Microbial characterization included: enumeration of viable (platables) cells, measurements of enzyme activities, phylogenetic identification of isolates by 16S-RNA gene sequencing, and characterization of bacterial communities by a next-generation, Illumina-based sequencing approach. Conclusions: Composting of sewage sludge under microporous-laminate membrane covers enhanced the degradation process, compared to other composting technologies. Changes in enumeration of cultivable microbiota took place during the 15 first days of composting. High activities of enzymes dehydrogenase, protease and arylsulphatase were observed during the first five days, suggesting a high rate of substrate degradation. Pyrosequencing data demonstrated that bacterial diversity was strongly influenced by the stage of the process. The greatest bacterial diversity was observed between days 15 and 30. These results suggest that composting under microporous-membrane covers can improve the process performance and reduce the operating cost.
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