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Abstract

The effects of simultaneous nitrification and denitrification in the aerobic zone on the fixed
film media installed in the anoxic zone of the Modified Ludzack-Ettinger (MLE) system were
determined. The system was called Integrated Fixed Film Activated System (IFAS). The IFAS
system was run in parallel with another MLE system with the media installed in the aerobic zone.
The results reveal that both systems provided the same organic and nitrogen removal
efficiencies. The internal recycles 75%Q, 100%Q, and 125%Q, where Q is an influent flowrate,
did not enhance the denitrification in the anoxic zones of both systems due to insufficient
organic matters. The microorganisms stored organic matters internally in the cells under anoxic
conditions. It is found that that the nitrite nitrogen was accumulated in both systems as a result
of high temperature (~28 °C). The growth rate of nitrite oxidizers is slow at hight temperature. In
addition, the results indicate that Pseudomonas aeruginosa was found in both systems
providing aerobic denitrification. In summary, the anoxic reactor and anoxic media were not
required in the IFAS system because they provided no benefits in this study; therefore, the

retrofitting costs of a Biological Nitrogen Removal (BNR) system are significantly reduced.
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