The study concerns the biomass cultivated in a pilot-scale GSBR (Granular SBR) operated by the University of Florence and Publiacqua SpA in the context of the IDRO.SMART project, whose objective is to develop innovative treatment strategies for low C/N wastewaters. The GSBR operates according to cycles made up of anaerobic, aerobic and anoxic phases, which allowed the selection of PAO- and GAO-enriched granules, with great biological phosphorus removal performances. During the monitoring of the activity of the GSBR, high P concentrations have often been measured in effluents, due to secondary releases which happened (i) at the end of the anoxic phase, at very low NOx concentrations and (ii) in night-time cycles with weak NH4+ concentrations, where nitrification produced low NOx concentrations. Introducing a post-aeration phase resulted in the effective re-uptake of released P, but the possibility of negative impacts of this phase on the PAOs’ PHA reserves led to the need of studying into detail the phenomena of secondary release and re-uptake of the released P through the conduction of specific batch experiments. The analysis of the test results and their comparation with already existing studies allowed to calculate a P-removal overcapacity value for the biomass (7.55 mgP/(gVSS h) under very conservative assumptions, allowing to establish that post-aeration, besides being effective in counteracting secondary release, did not cause long- or short-term deterioration on the EBPR process. The study allowed to make additional considerations concerning the difference between the effect of FNA inhibition on different PAO clades and the occurrence of aerobic obligate PAO growth in GSBR systems performing EBPR.


