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NITROGEN REMOVAL FROM SIDE STREAM 
EFFLUENT THROUGH PARTIAL 

NITRATION/ANAMMOX PROCESS 

ABSTRACT

INTRODUTION

MATERIALS & METHOD

The anammox process used to remove nitrogen from wastewaters is considered a promising approach due to its advantages over
conventional processes. The current study emphasizes the removal of nitrogen from the sidestream effluent of the anaerobic
digester with Partial nitration (PN) and Anaerobic Ammonium Oxidation (AnAmmOx) process for the municipal wastewater
treatment plant. The main objective of this study was to develop a baseline strategy for setting up a laboratory scale Sequencing
Batch Reactor (SBR) for improved nitrogen-removal efficiency (NRE). In this study, SBR was operated and monitored for the
removal efficiency of Nitrogen. An average removal rate of around 75% was obtained during the initial period of its operation.
Various control strategies such as intermittent aeration, alteration in the cycle length were introduced to optimize the cost of
operation. The overall system contributes to lowering in the greenhouse gas emissions by lowering the use of energy and hence
supporting the WHO mission of achieving sustainable development goals. Results further indicate the possibility of escalating
the laboratory scale system to full-scale applications. 

Anammox processes are operated and combined with
partial-autotrophic-nitritation, in which ammonia-oxidizing
bacteria (AOB) oxidize approximately half of the ammonium
into nitrite. Equation represents the stoichiometry of the
anammox reaction 

NH4 + 1.32 NO2- + 0.066 HCO3- + 0.13 H+ → 1.02
N2 + 0.26 NO3- + 0.066 CH2O0.5N0.15 + 2.03 H2O 

The low sludge production, no/little external carbon 

Low power consumption (reduction by 60%) 

90% reduction in greenhouse gas emissions 

50% reduction in the required aeration 

RESULTS

CONCLUSION
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Aeration energy consumption for BOD removal and nitrification is about 70–80%
of the total energy consumption of a municipal WWTP. Total electrical energy
consumption can be reduced by 40–50% with biogas utilization.  

This study was also supported by Priority Research Centers Program through the National Research Foundation of Korea (NRF)
funded by the Ministry of Education (2014R1A6A1031189).

Energy Saving 
40-50%

Biogas utilization

Reduced aeration requirement

Process 
Flow 

Diagram

Pr
in

ci
pl

e 
C

om
po

ne
nt

 
A

na
ly

si
s

AcknowledgementContact

Removing nitrogen pollution from wastewater 

SUSTAINABLE  DEVELOPEMENT

Alam Nawaz*, Amarpreet Singh Arora, 윤대희, Wahid Ali, Moonyong Lee  
School of Chemical Engineering, Yeungnam University, Gyeongsan, South Korea 

alam_nwz@yahoo.co.in
Typewritten text


