
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

An innovative bioelectrochemical-anaerobic digestion-coupled system for in-situ
ammonia recovery and biogas enhancement: process performance and microbial
ecology

Zhang, Yifeng; Angelidaki, Irini

Publication date:
2014

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Zhang, Y., & Angelidaki, I. (2014). An innovative bioelectrochemical-anaerobic digestion-coupled system for in-
situ ammonia recovery and biogas enhancement: process performance and microbial ecology. Abstract from
2nd European Meeting of the International Society for Microbial Electrochemistry and Technology, Madrid,
Spain.

https://orbit.dtu.dk/en/publications/b89bfbee-889e-4e86-b53d-7a77f7380e68


An innovative bioelectrochemical-anaerobic digestion-coupled system for in-situ ammonia 

recovery and biogas enhancement: process performance and microbial ecology 

Yifeng Zhang (yifz@env.dtu.dk), Irini Angelidaki (iria@env.dtu.dk) 

Affiliation: Department of Environmental Engineering, Technical University of Denmark, DK-2800 
Lyngby, Denmark 

 

Abstract 

Ammonia (NH4
+/NH3) inhibition during anaerobic digestion process is one of the most frequent problems 

existing in biogas plants, resulting in unstable process and reduced biogas production. In this study, we 
developed a novel hybrid system, consisted of a submersed microbial resource recovery cell (SMRC) and a 
continuous stirred tank reactor (CSTR), to prevent ammonia toxicity during anaerobic digestion by in-situ 
ammonia recovery and electricity production. In batch experiment, the ammonia concentration in the CSTR 
decreased from 6 to 0.7 g-N/L with an average recovery rate of 0.18 g-N/L(CSTR)/d. Meanwhile, a 
maximum power density of 0.71±0.5 W/m2 was produced (10 Ω). Both current driven NH4

+ migration and 
free NH3 diffusion were identified as the mechanisms responsible for the ammonia transportation. With an 
increase in initial ammonia concentration and a decrease in external resistance, the SMRC performance 
was enhanced. In addition, the coexistence of other cations in CSTR or cathode had no negative effect on 
the ammonia transportation. In continuous reactor operation, 112% extra biogas production was achieved 
due to ammonia recovery. High-throughput molecular sequencing analysis showed an impact of ammonia 
recovery on the microbial community composition in the integrated system. Results clearly indicate the 
great potential of the SMRC-CSTR-coupled system for efficient and cost-effective ammonia recovery, 
energy production and treatment of ammonia-rich residues. 
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