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Impacts of sludge retention time on low oxygen limited filamentous sludge bulking system
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Abstract: The impacts of sludge retention time (SRT) on low oxygen limited filamentous sludge bulking system were investigated based on sequencing batch

reactors (SBR). The SBRs were operated at both anaerobic/aerobic and purely aerobic patterns. Under limited filamentous bulking condition, variations of sludge
settleability, nittogen and phosphorus removal process and sludge characteristics were analyzed at different SRTs. Generally, with sufficient aerobic hydraulic
retention time, low ambient oxygen did not deteriorate nitrification process of limited filamentous bulking sludge. In contrast, it contributed to the occurrence of
simultaneous nitrification denitrification (SND) and singe aerobic phosphorus removal. Operated at anaerobic/aerobic pattern, SRT was inversely proportional to the
specific nitrification rate, specific phosphorus releasing rate and phosphorus uptaking rate while in directly proportional to SND ratio and sludge phosphorus content.
Decrease of SRT at single aerobic pattern did not weaken the influence on the nitrification process but strengthen the phosphorus removal effect. The specific oxygen
utilizing rate, carbohydrate to protein ratio in extracellular polymeric substances (EPS) and viscosity of the activated sludge were all inversely proportional to SRT.
Slight decrease of SRT improved sludge settleability. At anaerobic/aerobic pattern, micro-oxygen in anaerobic period easilyinduced to excessive filamentous sludge

bulking. At purely aerobic pattern, extreme small SRT tended to cause severe increase of sludge viscosity hence viscous sludge bulking bursts out.
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