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Abstract
Simultaneous removal of carbon, nitrogen and phosphorus (CNP) in a single
bioreactor is of high significance in terms of reactor volume and energy consumption.
Therefore, in this study, an innovative up-flow anaerobic/aerobic/anoxic bioreactor
(UAAASB) augmented by ultrasound was developed as a high rate single bioreactor
for the simultaneous removal of nutrients from a milk processing wastewater. The
ultrasonic irradiation used in this work was in the range of high frequency (1.7 MHz).
The central composite design (CCD) and response surface methodology (RSM) were
applied to design the experimental conditions, model obtained data, and optimize the
process. The effects of three independent variables, i.e. hydraulic retention time
(HRT), aeration mode and mixed liquor suspended solid (MLSS) concentration on 10
process responses were investigated. The results prove that the ultrasonic irradiation
has a positive effect on the sludge settling velocity and effluent turbidity. The
optimum conditions were determined as 12-15 h, 4000-5000 mg/l and 1.5-2 for HRT,
MLSS concentration and aeration mode, respectively, based on removal efficiency of

sCOD>90%, TN and TP>50%.
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