
Accepted Manuscript

Study of the performance of a thermophilic biological methanation system

Amita Jacob Guneratnam, Eoin Ahern, Jamie A. Fitzgerald, Stephen A. Jackson,
Ao Xia, Alan D.W. Dobson, Jerry D. Murphy

PII: S0960-8524(16)31587-5
DOI: http://dx.doi.org/10.1016/j.biortech.2016.11.066
Reference: BITE 17312

To appear in: Bioresource Technology

Received Date: 23 September 2016
Revised Date: 15 November 2016
Accepted Date: 16 November 2016

Please cite this article as: Jacob Guneratnam, A., Ahern, E., Fitzgerald, J.A., Jackson, S.A., Xia, A., D.W. Dobson,
A., Murphy, J.D., Study of the performance of a thermophilic biological methanation system, Bioresource
Technology (2016), doi: http://dx.doi.org/10.1016/j.biortech.2016.11.066

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.2016.11.066
http://dx.doi.org/10.1016/j.biortech.2016.11.066


  

1 

 

Study of the performance of a thermophilic biological methanation system 

Amita Jacob Guneratnama, Eoin Aherna, Jamie A. Fitzgeraldd , Stephen A. Jacksond, Ao Xiac, Alan 
D.W. Dobsond, Jerry D. Murphya,b* 

a 
The MaREI Centre, Environmental Research Institute, University College Cork, Ireland 

b School of Engineering, University College Cork, Ireland 

c
 Key Laboratory of Low-grade Energy Utilisation  Technologies and Systems, Chongqing University, 

Chongqing 400044, China 

d 
School of Microbiology, University College Cork 

 

 

Abstract 

This study investigated the operation of ex-situ biological methanation at two thermophilic 

temperatures (55°C and 65°C). Methane composition of 85 to 88% was obtained and 

volumetric productivities of 0.45 and 0.4 L CH4 /L reactor were observed at 55°C and 65°C 

after 24h respectively. It is postulated that at 55°C the process operated as a mixed culture as 

the residual organic substrates in the starting inoculum were still available. These were 

consumed prior to the assessment at 65°C; thus the methanogens were now dependent on 

gaseous substrates CO2 and H2. The experiment was repeated at 65°C with fresh inoculum (a 

mixed culture); methane composition and volumetric productivity of 92% and 0.46 L CH4 /L 

reactor were achieved in 24 hours. Methanothermobacter species represent likely and 

resilient candidates for thermophilic biogas upgrading.  
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