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Analysis of microbial community structure in enhanced
biological dephosphorization
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Abstract: In order to study the microbial community structure and diversity as well as the performance of
phosphorus removal associated with microbial community change, the fingerprint profile technique of PCR
amplified 16S rRNA and denaturing gradient gel electrophoresis (DGGE) were applied to analyse the
microbial communities in Bi-Bio-Selective simultaneous Phosphorus and Nitrogen removal (BBSPN)
process. After the characteristic bands eluted from gel were further recovered, cloned (reamplified) and
sequenced, the sequences were compared with those in GenBank database and used for homology analysis,
and the phylogenetic trees were constructed. The sequence of DGGE bands obtained showed that there is a
good dynamic correlation between microbial community variation and its removal performance of
process. TP removal efficiency of BBSPN process was lower when aproteobacteria was the dominant
species, which mean a-proteobacteria was not favorable for enhanced biological phosphorus removal;
whereas when Bacteroidetes was the dominant species, TP removal efficiency and denitrifying
dephosphorization were better and stable, which should attribute to Uncultured Sphingobacteriaceae. So,
the Uncultured Sphingobacteriaceae was like to be one of the denitrifying phosphate accumulating
organisms (DPAQOs) in this process. Moreover, Acinetobacter, TM7 and Uncultured Trichococcus are

also beneficial for phosphorus and nitrogen removal of BBSNP process.
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“ Fig 1 Schematic diagram of Bi-Bio-Selective
’ , ’ Phosphorus and Nitrogen removal (BBSPN) reactor
[54] 1—influent tank; 2—feed pump; 3— mechanical mixer; 4—check
’ valve; 5—diffuser; 6—airflow meter; 7——air compressor; 8 return
0 nitrifying liquor pump; 9— recycling mixture liquor pump;
10— secondary clarifier; 11— effluent; 12— waste
[5-8] R sludge; 13— return sludge pump
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Table 1 Wastewater characteristic
Item COD/mg « L1 BOD; NH; -N/mg + L ! TN/mg + L~} TP/mg « L! pH
influent 209. 45, 5—281. 4 109. 65—161. 75 45, 94—57. 85 48, 6—64. 5 7. 44—8. 47 7. 0—7.7
effluent 17. 83-—33. 79 9.10—2L 12 3. 14—12 25 5 78—13 3 0. 13—3. 31 6. L4
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Fig 2 Variation of TP along flow path and P-uptake rate
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