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Step Response Analysis of Anoxic/Anaerobic/Aerobic Process Characteristics

Based on Mathematical Model
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Abstract; Characteristics of the anoxic/anaerobic/aerobic (reversed AAO) process were analyzed

from two aspects including amplitude ( relative sensitivity ) and kinetics ( response time ) by using
activated sludge mathematical model and step response method, so as to select the operating variables
with high sensitivity and fast response to guide the process optimization. The results indicated that
pollutants concentrations of the effluent were highly sensitive to influent flow rate ( (), waste activated
sludge ( WAS ), returned activated sludge ( RAS) and mixed liquor recirculation ( MLR ). The
nitrification process was most sensitive to WAS and RAS, while the DO was suitable for short-term
adjustment of the effluent ammonia nitrogen. RAS, MLR and WAS were all had significant effects on total
nitrogen and total phosphorus of the effluent. However, the step feeding ratio had an insignificant effect
on the effluent pollutants concentrations and functional biomass in the reversed AAO process.
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Fig. 1  Sensitivity analysis of operating variables on effluent quality in the reversed AAO system
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Fig.2  Sensitivity analysis of operating variables on functional biomass and MLSS in the reversed AAO system
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Fig.3  Variation of cellular storage contents of PAO in each

stage of the reversed AAO system
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Fig.4  Sensitivity analysis of operating variables on PAO and its cellular storage in the reversed AAO system
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