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Recovery of Phosphorus by Anaerobic/Aerobic Alternative Biofilm Process
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Abstract: In the anaerobic stage, addition of carbon source to stimulate phosphorus release has
always been a necessary measure for biofilm phosphorus recovery system. However, the carbon source of
200-300 mg/L. is generally contained in urban sewage in China, so it is particularly important to develop
new processes and models that can make full use of carbon source in sewage and improve phosphorus
recovery effect. In this study, anaerobic/aerobic cycle operation mode was carried out, and the feasibility
of phosphorus removal and enrichment by using organic carbon source from raw wastewater in suspended
carrier biofilm process was investigated. When the organic loading was 0.25 kg/(kgMLSS-d), the single
cycle was 48 h, the anaerobic/aerobic alternate was 4 h respectively, and the water-filling ratio was 25%
in the process of biofilm cultivation, the phosphorus-accumulating biofilm with suspended filler could be

formed within 30 days. It was feasible to recover phosphorus from biofilm by using carbon source in raw
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water, PO, =P in effluent could be stabilized below 0.5 mg/L,, and the concentration of phosphorus
recovery solution was stabilized between 50 mg/L. and 60 mg/L., with the highest value reaching 60 mg/L.
High-throughput sequencing indicated that Proteobacteria at the phylum level was dominant, and the
abundance increased from 38.5% to 66.4%; at the genus level, Candidatus_Competibacter increased from
3.4% to 28.1%, Defluviicoccus increased from 2.6% to 7.5%, and Pseudomonas was the functional
phosphorus-accumulating bacterium, accounting for 2.9%.

Key words: municipal wastewater;  biofilm;  anaerobic/aerobic alternation;  phosphorus
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Fig.2 Cumulative transformation of water quality

parameters in biofilm culture stage
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Tab.1 Diversity indices of bacterial community

FESh Shannon 35 %% Simpson BB Chao f8%%
Dayl 2.022 0.171 23
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Patescibacteria [/ AH X 3 FE fifi 12 47 Bof 18] 19 2 < 3474
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H W RE A R, Candidatus_Competibacter (28. 1%) F1
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20 B F Bk K B PR B, LA I PAOs By A K
A
3 i

O AVBEIEFRI B, R A A 45 4 h, 548 h
K, FEIK R 25% , A LA 0. 25 kg/ (kgMLSS -
d) , B TFIEUR AT E 30 d P 58 BLEER

@ I JH ELK A LR Y AR P T2 TRl
PR RTATAY . TEBERER 5 W 4R BT B, 7K COD Al i3
FETE S0 mg/L LAR , KB HRAE 7 98% £ 47, K
PO, —P AT RRSETE 0. 5 mg/L /2 A7 , MDSOR Bk B
T 50~60 mg/L 2Z 7], 5 = AT 35 60 mg/L.

@ BATHRT, MY R A A
FEAR, LA BEHE 5 Le . 17K L Proteobacteria
FJF i 38. 5% 1 F 66. 4% ; J& K I Candidatus_
Competibacter H 3. 4% 3% % 28. 1%, Defluviicoccus
2. 6% ¥4 % 7. 5%, JIRE Wi 18 K Pseudomonas, i kb
HN2.9%.
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