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Abstract: Anaerobic ammonium oxidation (ANAMMOX), as its essential advantages of high efficiency and low cost, is a
promising novel biological nitrogen elimination process with attractive application prospects. Over the past two decades,

many processes based on the ANAMMOX reaction have been continuously studied and applied to practical engineering,
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with the perspective of reaching100 full-scale installations in operation worldwide by 2014. Our review summarizes various
forms of ANAMMOX processes, including partial nitritation-ANAMMOX, completely autotrophic nitrogen removal over
nitrite, oxygen limited autotrophic nitrification and denitrification, denitrifying ammonium oxidation, aerobic
deammonification, simultaneous partial nitrification, ANAMMOX and denitrification, single-stage nitrogen removal using
ANAMMOX and partial nitritation. We also compare the operating conditions for one-stage and two-stage processes and
summarize the obstacles and countermeasures in engineering application of ANAMMOX systems, such as moving bed
biofilm reactor, sequencing batch reactor and granular sludge reactor. Finally, we discuss the future research and
application direction, which should focus on the optimization of operating conditions and applicability of the process to the
actual wastewater, especially on automated control and the impact of special wastewater composition on process
performance.

Keywords: ANAMMOX process, biological nitrogen removal from wastewater, engineering application, operational strategy
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Fig. 1 Cumulative development of full-scale ANAMMOX installations (2014 represents known plants under
design/construction) and scientific publications on the topic of ANAMMOX (Web of science, accessed on 4/8/2014).
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