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Optimization and Comparison of Nitrogen and Phosphorus Removal by Different

Aeration Modes in Oxidation Ditch

GUO Chang-zi'?>, PENG Dang-cong', CHENG Xue-mei’, WANG Dan’
(1. School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;

2. College of Resource and Environment, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: The oxidation ditch operation mode was simulated by sequencing batch reactor (SBR) system with alternate stirring and
aeration. The nitrogen and phosphorus removal efficiencies were investigated in two different aeration modes: point aeration and step
aeration. Experimental results show that oxygen is dissolved more efficiently in point aeration mode with a longer aerobic region in the
same air supply capacity, but dissolved oxygen (DO) utilization efficiency for nitrogen and phosphorus removal is high in step aeration
mode. Nitrification abilities of the two modes are equal with ammonia-nitrogen ( NH,"-N) removal efficiency of 96. 68% and 97. 03% ,
respectively. Nitrifier activities are 4. 65 and 4. 66 mg: (g-h) ' respectively. When the ratio of anoxic zones and the aerobic zones
were 1, the total nitrogen (TN) removal efficiency of point aeration mode in 2, 4 or 7 partitions was respectively 60. 14% , 47.93%
and 33.7% . The total phosphorus (TP) removal efficiency was respectively 28. 96% , 23.75% and 24.31% . The less the partitions,
the higher the nitrogen and phosphorus removal efficiencies, but it is in more favor of TN removal. As for step aeration mode with only
one partitioning zone,, the TN and TP removal efficiencies are respectively 64. 21% and 49. 09% , which is better than in point aeration
mode, but more conducive to the improvement of TP removal efficiency. Under the condition of sufficient nitrification in step aeration
mode, the nitrogen and phosphorus removal is better with the increase of anoxic zone. The removal efficiencies of TN and TP
respectively rose to 73.94% and 54. 18% when the ratio of anoxic zones and the aerobic zones was increased from 1:1 to 1. 8: 1. As
the proportion of anoxic zones was enlarged further, nitrification and operation stability were weakened so as to affect the nitrogen and
phosphorus removal efficiencies.

Key words: oxidation ditch; point aeration; step aeration; partitions; nitrogen; phosphorus
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Fig. 1 Schematic diagram of experiment device
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Fig. 2 DO distribution during a cycle of point aeration
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Fig. 3 TN and TP removal efficiencies of point aeration
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