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Abstract

In this research, the biological nutrient removal was
investigated in a continuous flow bench-scale A20 system. Thus, the
performance of the system was examined under different returned
activated sludge (RAS) and internal cycle (IR) ratios. In addition, the
results obtained was served as a useful database necessary to study the
steady-state behaviors of the bench-scale plant using the ASM2D

mathematical model technique implemented using ASIM software.

Raw municipal wastewater from the environmental
engineering department is flowing into the laboratory plant at a rate of
48L/day. The mean cell residence time was 12 days. The effective
sizes of the anaerobic, anoxic and aerobic compartments were 6.4,
8.65 and 17.21 L respectively. The experiments were conducted under
three different internal cycle ratios (IR) and three returned activated

sludge ratios.

The results of the laboratory plant showed that the
percentages of internal cycle ratio have a significant effect on the
biological removal performance of nitrates while the percentages of
returned activated sludge (RAS) have a significant impact on the
biological removal of phosphorus. The A20 system removal
efficiency of COD, orthophosphate and ammonia were: 85.7%,
93.5%, and 92.4%, respectively. Hence, the effluent quality meets the

Iraqi standards with respect to organic and nutrients contents.

The results also revealed a great consistency between the
results predicted by the mathematical model (ASM2d) and that
obtained from the operation of the bench-scale plant in the evaluation
of organics, nitrogen and phosphorus compounds along the three
stages of treatment (anaerobic, anoxic and aerobic) under the

operational conditions previously set.



