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Treatment Effect of Substrate Ecological Floating Beds on the Effluent from the AAO Process
MENG Ting'" ", LU Taotao’

(1. Sichuan Engineering Research Center of Urban Sludge for Building Materials Resource Utilization, Sichuan College of Architectural
Technology, Deyang 618000, China;

2. School of Water Resources and Hydro-Electric Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract | Objective | To investigate the advance treatment effect of substrate ecological floating beds on the effluent of urban
wastewater treatment plants ( WWTPs) , [ Methods ]  this paper introduced that the substrate ecological floating bed system with
zeolite , sponge iron and ceramics was constructed, the treatment effect of the substrate ecological bed on pollutants in anaerobic-anoxic-
oxic (AAO) effluent was analyzed, and the changes in microbial communities before and after systematic treatment was explored.
[Results] The substrate ecological floating bed system increased the pH value and oxidation-reduction potential ( ORP ), and
reduced suspended solids (SS) concentration and turbidity. The effluent mass concentrations of ammonia nitrogen, nitrate nitrogen,
total nitrogen (TN), total phosphorus (TP ), and chemical oxygen demand reached from 0.03 mg/L to 0. 84 mg/L, 0.04 mg/L to
0.32 mg/L, 0.34 mg/L to 0.90 mg/L, 0. 01 mg/L to 0. 30 mg/L, and 9. 49 mg/L to 29. 19 mg/L, respectively after treatment, and
all of which met the requirements of surface water environmental quality class IV. In addition, the substrate ecological floating bed
system changed the microbial community in the AAO effluent. The relative abundance of phosphorus removal bacteria such as
Bacteroidetes and Chloroflexi decreased from 47.2% and 8.4% to 2.4% and 4.5%, respectively, while the relative abundance of
nitrogen removal bacteria phyla such as Gemmatimonadetes and Nitrospurae increased from 0 to 47.3% and 2.7%, respectively.

[ Conclusion]| The above research result indicate that substrate ecological floating bed system could effectively remove pollutants from

[WFEAHEA] 2024-07-01
[(E£WME] P ERHEESBEZD H (2017SF-392)
[BEEE] #E(1993— ), 2, W-EwgE A BT 5 10 KI5 Yl , E-mail : mt0112_xaut@ 163. com,,

— 110 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 /No. 9,2025
September 25th, 2025

effluent of WWTPs, providing a reference for its in the deep treatment of effluent from WWTPs.

Keywords substrate ecological floating bed

advanced treatment microbial community structure
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wastewater treatment plant ( WWTP )

anaerobic-anoxic-oxic ( AAO ) effluent
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Fig. 1  Experiment Set-Up of Substrate Ecological
Floating Bed
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Tab. 1 Physical and Chemical Indices of Influent and Effluent in Substrate Ecological Floating Bed
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Tab.2 Effect of Different Treatment Systems on Nitrogen and Phosphorus Removal in Effluent of WWTP
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