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Abstract [ Objective] With the increasingly stringent national standards for nitrogen and phosphorus emissions from wastewater in
China, the advantages of the multi-stage anoxic/oxic ( AO)-membrane bioreactor ( MBR) process, such as low operating energy
consumption, high nitrogen removal efficiency, small land area, low carbon source dosage, and no need for nitrification liquid reflux,
have gradually attracted the attention of scholars in the industry. [ Methods] In order to explore the optimal operating parameters of
improved multistage AO-MBR process for efficient nitrogen and carbon removal in domestic wastewater, a new improved multi-stage
AO-MBR pilot test device was designed and constructed, utilizing a four-stage AO series connection and replacing the terminal aerobic
tank with an MBR tank. The multi-stage AO-MBR process was improved by adding oxygen elimination tank, and the experimental
study on rural domestic wastewater was carried out by using the improved process. The removal rate of organic matter ( COD),
ammonia nitrogen and total nitrogen was compared and analyzed under the conditions of different DO concentration in aerobic tank and
different influent distribution ratio in anoxic tank. [ Results] The results showed that when the influent flow distribution ratio among
anoxic tank 1 : anoxic tank 2 : anoxic tank 3 : anoxic tank 4 was 30% : 25% : 25% : 20%, the removal rate of total nitrogen
gradually increased with the decrease of DO concentration. When the mass concentration of DO in the aerobic tank was from 0.5 mg/L
to 1. 0 mg/L, the removal rate of total nitrogen was good, and the average removal rate of total nitrogen was 90. 4%. When the mass

concentration of DO in the aerobic tank was from 0. 5 mg/L to 1. 0 mg/L and the influent flow distribution ratio among the anoxic tanks
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was 25% * 25% : 25% : 25%, there was no need to add carbon source, the process had the best total nitrogen removal rate, and the

average total nitrogen removal rate was 91. 1%. [ Conclusion ]

The improved multistage AO-MBR process has the best pollutant

removal rate when the water intake and aerobic tank are at the same proportion and the aeration rate is low. At the same time, the cost

of carbon source addition and aeration operation energy consumption are saved. It is an excellent technology worth promoting in the

treatment of domestic wastewater with high discharge standard.

Keywords multistage anoxic/oxic-membrane bioreactor ( AO-MBR )
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Fig.3  Effect of Different DO Concentration on Ammonia Nitrogen Removal
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Fig. 4 Effect of Different DO Concentration on Total Nitrogen Removal
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