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Study on gas-lift bioreactor in combined process for nitrogen
removal from wastewater
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Abstract: A single-stage process combined with Partial Nitration (PN) and ANAMMOX in an inner loop gas-lift
reactor is researched and developed. The inner tube is oxygen-limited, in which activated sludge enriched with ammonia
oxidation bacteria (AOB) is used to perform PN reaction. The batch aeration from the bottom of the inner tube can
supply the oxgyen for PN reaction and power for hydraulic loop. The outer tube is an anaerobic zone,in which activated
sludge enriched with ANAMMOX is used to conduct anaerobic ammonium oxidation reaction. At 35 +2°C and pH 7.5 -
8. 0, the reactor can start successfully and operate stably for 120 days. The effects of dissolved oxygen (DO) in inner and
outer tube and the nitrogen removal are investigated. The result shows that double-tube structure separates the oxygen-
limited area and anaerobic area effectively. The average of DO in inner and outer tubes are 2. 5 mg/L and 1.5 mg/L,
respectively ,which can meet the requirement for PN and ANAMMOX reactions. Ammonia concentration of synthetic
wastewater is up to 200 mg/L and total nitrogen load is 280 g/(d-m’). After 120 days operation, the total nitrogen
removal is up to 75% . It suggests that AOB and ANAMMOX cooperatively work well in the gas-lift reactor and the
single-stage combined process is successfully performed.
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