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Biological Nitrogen Removal Process in a Microbubble-aerated Blofilm Reactor

Treating Low C/N Wastewater
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.‘Abstract The m;clobubble aerated biofilm' reac i;?'as a new treatment process combmes mlqpbubble aeration technology wnh aEIOblc
biological treatment "A microbubble aerated“bio restor was used in this study to treat low C/N ratio wastewatér at a Tow aipfvater
ratio.| The procé%s and performance “of biolggical nltrogbn removal were 1nve%t1g§ted and: ‘the functional bacteridl populations for
nitrogen removal in“the biofilm were analyzed. Thelresults showed that the bislogical nitrogen removal process was conyérted from
J mmultaneous mtr].ﬁLdtlon demtrlfl(dtlon to' simultaneous partial nitrification, ANAMMOX and denitrification (SNAD) processes when
DO (’o“ncentratlon was eontrolled by an air/water ratio of ].O‘Wer than 1:2 and the influent C/N ratio was reduced. As a result, the
ef‘fl(’lf‘l’l& biological nitrogen removal perforfitance was ach_lgved' when treating low C/N ratio wastewater. When the DO concentration was
lower/than 1. 0 mg-L~" and the influent C/N ratio was 1:2. 8, the SNAD process became dominant for biological nitrogen removal. In
this/case, the average total nitrogen ( TN) removal efficiency was 76.3% , and the average TN loading rate removed was 1.42
kg-(m’+d) 7', In addition, it was estimated that 86.0% of TN removal was attributed to the ANAMMOX process. The relative
abundances of ammonia-oxidizing bacteria populations and ANAMMOX bacteria populations in the biofilm increased gradually, while
the relative abundances of nitrite-oxidizing bacteria populations and denitrifying bacteria populations decreased gradually, with a
decrease in influent C/N ratio. The variation of functional bacterial populations for nitrogen removal was consistent with the conversion
of nitrogen removal process to SNAD process.

Key words : biological nitrogen removal ; microbubble aeration; biofilm reactor; ANAMMOX ; functional bacterial population
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Fig. 1 Schematic diagram of microbubble aerated biofilm reactor
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Fig. 2 COD removal performance in the microbubble aerated biofilm reactor
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Fig. 3 Ammonia nitrogen removal performance in the microbubble aerated biofilm reactor
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Fig. 5 Variations of nitrite and nitrate concentration in the effluent of the microbubble aerated biofilm reactor
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