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Enrichment of Denitrifying Phosphate Accumulating Organisms in Sequencing

Batch Membrane Bioreactors
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Abstract: The enrichment and characteristics of denitrifying phosphate accumulating organisms (DPAQ), which are capable of utilizing nitrate
as electron acceptor, was investigated in a laboratory-scale sequencing batch membrane bioreactors (SBMBR) . The results demonstrated that
the proportion of DPAO increased from 19.4% to 69.6% of total phosphate accumulating organisms after anaerobic-aerobic and anaerobic-
anoxic-aerobic phases. SBMBR system could operate steadily when 120 mg nitrate was added continuously during the anoxic phase every
period. Simultaneous phosphate uptake and biological denitrification with good performance could be obtained in SBMBR operated in steady-
state. Nitrate and phosphorus removal efficiency were above 100% and 84% respectively during anoxic phases however, the effluent TP
concentration was low than 0.5 mg/L, the total phosphorus removal efficiency was 96.1% . Furthermore, the ammonium nitrogen removal
efficiency of SBMBR could be maintained at 92.2% > and the cumulation of nitrite and nitrate was not observed clearly.

Key words: sequencing batch membrane bioreactor (SBMBR); denitrifying phosphorus removal; denitrifying phosphate accumulating organisms
(DPAO); phosphate accumulating organisms( PAO); nitrate
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Fig.1 Schematic diagram of experimental process
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Table 1  Variation of influent concentration and NO; -N put in anoxic phase

A coDn NH; -N TP NO; -N
/JE /mg*L~! /mg*L~! /mg*L~! /mg
1~32 400 30 3 0

33~ 80 400 30 9 0
81~ 120 300 30 9 70

121 ~ 160 300 30 9 100

161 ~ 240 300 30 9 120

241 ~ 280 300 30 9 150

281 ~ 320 300 30 9 200

®2 BRESEETMLY

Table 2 Variation of operation parameter

HAES 4 BB~ 80 B 5 2 BB (81 ~ 320 D
SRT/d 20 15

HRT/h 12 18

JE3E /Lo h ! 1.67 2.5

Sl % 16.7 16.7

JE AR A 1Can) + 1Cae) 1Can) + 1.5Canox) + 0.5Cae)
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Fig.2  Variations of TP, NO5 -N concentrations in the

effluent and TP concentrations at the end of the anaerobic phase
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consumption during the anoxic phase
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