
Accepted Manuscript

Performance and microbial community analysis of bio-electrocoagulation on
simultaneous nitrification and denitrification in submerged membrane bioreac-
tor at limited dissolved oxygen

Liang Li, Yihua Dong, Guangsheng Qian, Xiaomin Hu, Linlin Ye

PII: S0960-8524(18)30318-3
DOI: https://doi.org/10.1016/j.biortech.2018.02.121
Reference: BITE 19631

To appear in: Bioresource Technology

Received Date: 3 January 2018
Revised Date: 25 February 2018
Accepted Date: 26 February 2018

Please cite this article as: Li, L., Dong, Y., Qian, G., Hu, X., Ye, L., Performance and microbial community analysis
of bio-electrocoagulation on simultaneous nitrification and denitrification in submerged membrane bioreactor at
limited dissolved oxygen, Bioresource Technology (2018), doi: https://doi.org/10.1016/j.biortech.2018.02.121

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.

https://doi.org/10.1016/j.biortech.2018.02.121
https://doi.org/10.1016/j.biortech.2018.02.121


  

1 
 

Performance and microbial community analysis of 

bio-electrocoagulation on simultaneous nitrification and 

denitrification in submerged membrane bioreactor at limited 

dissolved oxygen 

Liang Li
a
, Yihua Dong

b
, Guangsheng Qian

a,
*, Xiaomin Hu

a
, Linlin Ye

c
 

a 
School of Resources & Civil Engineering, Northeastern University, Shenyang, 110819, 

P. R. China. 

b 
College of Environment, Shenyang University, Shenyang, 110044, P. R. China. 

c 
Department of Chemical Engineering, The University of Melbourne, Melbourne, 

Victoria 3010, Australia 

* Corresponding author: yyy_crystal@163.com (Guangsheng Qian); Phone: +86 

13840148159.  

Abstract  

A pair of Fe-C electrodes was installed in a traditional submerged membrane bioreactor 

(MBR, Rc), and a novel asynchronous periodic reversal bio-electrocoagulation system 

(Re) was developed. The simultaneous nitrification and denitrification (SND) 

performance was discussed under limited dissolved oxygen (DO). Results showed that 

electrocoagulation enhanced total nitrogen (TN) removal from 59.48% to 75.09% at 1.2 

mg/L DO. Additionally, Fe electrode could increase sludge concentration, particle size, 

and enzyme activities related to nitrogen removal. The enzyme activities of 

Hydroxylamine oxidoreductase (HAO), Nitrate Reductase (NAR), nitric oxide reductase 

NOR and nitrous oxide reductase (N2OR) in Re were 38.35%, 21.59%, 89.96% and 

38.64% higher than Rc, respectively. Moreover, electrocoagulation was advantageous 
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