
Accepted Manuscript

Development of anammox process for removal of nitrogen from wastewater in
a novel self-sustainable biofilm reactor

Pritha Chatterjee, M.M. Ghangrekar, Surampalli Rao

PII: S0960-8524(16)30966-X
DOI: http://dx.doi.org/10.1016/j.biortech.2016.07.002
Reference: BITE 16764

To appear in: Bioresource Technology

Received Date: 20 May 2016
Revised Date: 1 July 2016
Accepted Date: 2 July 2016

Please cite this article as: Chatterjee, P., Ghangrekar, M.M., Rao, S., Development of anammox process for removal
of nitrogen from wastewater in a novel self-sustainable biofilm reactor, Bioresource Technology (2016), doi: http://
dx.doi.org/10.1016/j.biortech.2016.07.002

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.biortech.2016.07.002
http://dx.doi.org/10.1016/j.biortech.2016.07.002
http://dx.doi.org/10.1016/j.biortech.2016.07.002


  

1 

 

Development of anammox process for removal of nitrogen from wastewater in a 

novel self-sustainable biofilm reactor  

Pritha Chatterjee
1
, M.M. Ghangrekar

1
,
*
 Surampalli Rao

2
 

1- Department of Civil Engineering, Indian Institute of Technology, Kharagpur – 

721302. India. 

2
- President, CEO and Chief Technology Officer, Global Institute for Energy, 

Environment and Sustainability, Kansas, USA. 

*
 - Corresponding author: Tel.: +91-3222-283440; E-mail: 

ghangrekar@civil.iitkgp.ernet.in 

Abstract 

Effluent of an upflow anaerobic sludge blanket reactor was treated in a downflow rope-

bed-biofilm-reactor (RBBR) to remove residual organic matter and nitrogen. Nitrogen 

removal was observed in phase 1 and phase 2 with and without aeration, respectively 

for 320 days each. Organic matter, ammonia and total nitrogen removal efficiencies of 

78 ± 2%, 95 ± 1% and 79 ± 11% were obtained in phase 1 and 78 ± 2%, 93 ± 9% and 87 

± 6% in phase 2, respectively. In phase 2, anammox bacteria had a specific anammox 

activity of 3.35 g N m
-2

 day
-1

. Heme c concentration, sludge characteristics and reaction 

ratios of dissolved oxygen, alkalinity and pH corroborated contribution of anammox 

process. Using experimental results kinetic coefficients required for design of RBBR 

were estimated. Anammox gave more stable performance under varying nitrogen 

loading and this option is more sustainable for solving problem of nitrogen removal 

from sewage. 
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