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Removal efficiency of nitrogen and phosphorus by an anaerobic/anoxic

parallel AAO process

YUAN Honglin ,WANG Junwen, WANG Yaolong
(School of Environmental and Municipal Engineering, Xi'an Univ. of Arch. &.Tech. , Xi'an 710055, China)

Abstract: AAQ is a traditional process for the removal of nitrogen and phosphorus from wastewater. However, the
nitrogen and phosphorus removal efficiency of this technology is insufficient because of the biological environment
conflicts and carbon source competition. Herein, a new anaerobic/anoxia parallel AAO process (P-AAQ), the
anaerobic stage is arranged in parallel with the anoxic stage and followed by the aerobic stage, was proposed for
improving the removal efficiency of the nitrogen and phosphorus. The effect of anaerobic tank sludge reflux ratio,
anoxic tank sludge reflux ratio, and mixture reflux ratio on the treatment efficiency was investigated using artificial
and actual sewage as raw water, and the results showed that the average removal rate of TN, NH, —N and TP
High-throughout
sequencing analysis revealed that the proportion of denitrifying and phosphorus-removing microbial communities was

was 94.1%, 96.4% and 96.1%, respectively, under the optimal operating conditions.

significantly increased both in the anaerobic and anoxic stage, compared with that in a traditional AAO process. In
addition, the competition between the denitrifying and phosphorus-removing bacteria would be alleviated in the P-
AAQ process, which is beneficial to the accumulation of functional flora and the improvement of nitrogen and
phosphorus removal efficiency.

Key words: anaerobic/anoxic parallel; AAQ; biological nitrogen removal; biological phosphorus removal; microbial

community
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Fig. 1 Sketch of the experimental device process
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Fig. 3 Total nitrogen concentration and removal rate

in each stage under different sludge reflux ratio
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Fig. 4 Analysis of phosphorus uptake in the anoxic tank
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Fig. 5 Total nitrogen concentration and removal rate

in each stage under different mixture reflux ratio
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