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Effect of DO on Simultaneous Nitrification and Denitrification in Sequencing
Batch Biofilm Reactor
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Abstract Sequencing batch biofilm reactor (SBBR) was tested for simultaneous nitrification and denitrification (SND) for
municipal wastewater. Results showed that the dissolved oxygen (DO) present in SBBR was an important factor in achieving a
higher degree of SND, with TN removal efficiency above 67% at DO of 2.8~4.0mg/L. The mechanism of SND in SBBR was
analyzed on the basis of DO diffusion model within biofilm and observation of scanning electron microscopy. It was found
that SND in SBBR was caused by anoxic microenvironment which existed in the biofilm under aerobic conditions. DO
concentration directly affected the proportion of aerobic fraction and anoxia fraction in the biofilm, which led to an effect on
efficiency of nitrification and denitrification. With increase of DO concentration, the speed transfer efficiency of oxygen was
enhanced to make microenvironment convert from anoxia environment to aerobic environment. Microenvironment inclined to
convert from aerobic environment to anoxia or anaerobic environment with decrease of DO concentration.
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Fig.1 Flow diagram of the SBBR 2 .
1
Tabble 1 Raw water quality pH mg/L
COD N TP NH;-N NO;-N NO~-N pH
229.2~267.5 29.17~35.29 2.19~5.42 26.23~33.89 0.26~1.95 0.02~0.83 6.78~7.84
2 DO COD.NH;-N.NO,-N.NO;-N TN
Table 2 Variation of COD . NH;-N.NO,-N.NO;-N and TN at different DO concentration mg/L
COD NH;-N NO>-N NO:-N TN
DO
% % %
1.3 232.3 45.4 80.45 29.61 18.60 37.18 0.16 0.11 0.75 1.57 31.85 21.82 31.49
1.8 247.5 30.1 87.84 30.02 13.18 56.09 0.27 0.76 1.03 2.62 32.78 17.73 45.91
2.8 229.6  20.5 91.08 31.68  4.64 85.35 0.16 1.15 0.57 4.93 34.75 11.4 67.17
3.5 258.4 21.6 91.64 30.02 0.51 98.3 0.29 0.76 0.84 6.26 33.64 7.73 77.02
4.0 230.1 18.6 91.92 28.72 0.22 99.23 0.32 1.25 0.91 8.47 33,59 10.12 69.87
4.5 260.3 19.4 92.55 32.12 0.47 98.49 0.12 0.56 1.16 12.09 35.17 14.83 57.83
5.0 237.8 179 92.48 29.74  0.31 98.96 0.16 0.11 0.75 1.57 3241 19.52 39.77
2 DO
COD DO>1.8mg/L. COD NO;-N
87% 30mg/L, NO;-N N,o
DO NH~-N TN . DO  2.8mg/L~4.0mg/L TN
DO<1.8mg/L NH;-N 67.17%~77.02% 65%
<60% TN NH;—N TN NH;-N DO
<50%, DO 85% o DO
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Fig.2 Profile of DO diffusion within biofilm
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Fig.3 Outer structure of biofilm (SEM X 1000)
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Fig.4 Surface of biofilm (SEM x2000)
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Fig.5 Varationof DO and substance in the biofilm
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