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This research was a study on the efficiencies and mechanisms of Anoxic-Anaerobic-Aerobic
Membrane Bioreactor (A°~MBR) which has been newly developed for removal of COD, nitrogen and
phosphorus in wastewater. The research examined the effects of the flowrate distribution ratio to anoxic
per anaerobic compartments and sludge age on the system performance.

The research was divided into 3 experiments. The first experiment controlled the flowrate
distribution ratio of wastewater to anoxic part at a rate of 25% per 75% of the anaerobic part. The
second experiment controlled the flowrate distribution ratio of wastewater to the anoxic part at a rate of
754 per 25% of the anaerobic part. Both experiments kept sludge age at 40 days. The third experiment
mamtained the same flowrate distribution ratio as in the second experiment , but increasing sludge age to
80 days.

The wastewater used in the research was synthetic wastewater. On average, the feed flowrate
was 96 lire per day. The synthetic wastewater had 325 mg.COD/1., 7.9 mg.P/I1. and 35.8 mg.TKN/L.
From the results obtained at steady state condition, it was found that the system performance in terms of
COD, TKN, TN and phosphorus removal was higher than 97%, 95%, 93%, and 809, respectively.

The experiments indicated that the flowrate distribution ratio yielded insignificant effects ‘on
COD, nitrogen and phosphorus removal. The increasing of sludge age did not decrease the phosphorus
removal efficiency since the phosphorus content in cells rose from 8.49% at the sludge age of 40 days to
10.7% at the sludge age of 80 days. Furthermore, the older the sludge age , the larger the floc size in
the system. This led to the increase in total nitrogen removal due to simultaneous nitrification
denitrification (SND) reaction.

The analysis of bacterial community by FISH technique, beta subclass proteobacteria was found
to be the dominant bacteria in the system. The average membrane flux throughout the experiments was
13.5 litre/m".~hr., and the cost for wastewater treatment using A>~MBR was approximately 171
baht/m’.



