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Addition of Propionic Acid on Simultaneous Biological Phosphorus and Nitrogen

Removal in Anaerobic-Low Dissolved Oxygen System
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Abstract: Two lab-scale sequencing batch reactors (SBRs) were operated under conditions of anaerobic-low dissolved oxygen (DO) (0.15 ~
0.45 mg*L™"), and the influences of addition of propionic acid on simultaneous biological nitrogen and phosphorus removal system were
investigated. The results showed that the simultaneous nitrification, denitrification and phosphorus removal (SNDPR) occurred in both SBR1
(acetic and propionic acid as mixed carbon source with the carbon molar ratio of 1.5/1) and SBR2 Cacetic acid as sole carbon source), and
ammonia was completely oxidized during the aerobic period without substantive nitrite accumulation. Compared with SBR2, SBR1 showed less
anaerobic phosphorus release and more polyhydroxyvalerate (PHV) synthesis, but the aerobic end phosphorus and nitrate concentrations were
lower. The total nitrogen and phosphorus removal efficiencies were higher in SBR1 (68% and 95% > respectively) than in SBR2 (51% and
92% > respectively) suggesting that the addition of propionic acid to SNDPR system would be helpful .

Key words: sequencing batch reactor (SBR): anaerobic-low dissolved oxygen: simultaneous nitrification, denitrification and phosphorus
removal (SNDPRD; propionic acid; acetic acid
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Fig.1 Variations of nitrogen, phosphorus; acetic> propionic, glycogen, PHB and PHV with anaerobic and aerobic time in SBR1 during one cycle
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Fig.2  Variation of pH in SBRI and SBR2 during one cycle
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Fig.3  Variations of nitrogen> phosphorus, acetic, glycogen, PHB and PHV with anaerobic and aerobic time in SBR2 during one cycle
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Table 1 ~ Comparison of nitrification, denitrification
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Table 2 Comparison of COD removal, phosphorus release,
uptake and removal in SBR1 and SBR2
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