
 
 
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

Mixed Culture Biotechnology for Biofuels Production in Syngas Fermentation
Processes

Grimalt-Alemany, A. ; Skiadas, I. V.; Gavala, H. N.

Publication date:
2018

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Grimalt-Alemany, A., Skiadas, I. V., & Gavala, H. N. (2018). Mixed Culture Biotechnology for Biofuels Production
in Syngas Fermentation Processes. Abstract from 7th International Conference on Engineering for Waste and
Biomass Valorisation (WasteEng 18), Prague, Czech Republic.

https://orbit.dtu.dk/en/publications/31b53052-370b-41c5-b66e-baff619d8821


MIXED CULTURE BIOTECHNOLOGY FOR BIOFUELS PRODUCTION IN SYNGAS 
FERMENTATION PROCESSES 

 
A. GRIMALT-ALEMANY 1, I.V. SKIADAS1, H.N. GAVALA1 

1 Technical University of Denmark, Department of Chemical and Biochemical Engineering, Kgs. 
Lyngby, Denmark. 

 
 

Abstract 
 
Syngas fermentation is one of the most promising approaches among second generation biofuel 
technologies due to the benefits derived from the combination of thermochemical and biochemical 
conversion processes. In this process, a wide array of feedstocks of different nature can be 
converted through gasification into synthesis gas, composed by mainly H2, CO and CO2, which can be 
further converted biologically into both gaseous and liquid biofuels. The fermentation of synthesis 
gas has been typically carried out by pure cultures. However, using open mixed cultures and taking 
thus advantage of their inherent microbial diversity may offer a series of benefits such as high 
adaptive capacity, resilience to syngas impurities and non-sterile operation [1][2]. All the above may 
contribute to reducing utility consumption. On the other hand, a poor understanding of the 
microbial interactions within microbial consortia usually leads to low product selectivity in 
fermentation processes. Thus, gaining a better control on the activity of microbial consortia is 
fundamental for the further development of mixed microbial consortia fermentations. 
In this work, a number of enrichment strategies were designed for enhancing the microbial activity 
of anaerobic sludge towards the production of methane and ethanol. The methanogenic potential of 
the anaerobic sludge was assessed through enrichments at different temperatures, developing a 
mesophilic (37˚C) and a thermophilic (60˚C) methanogenic consortium. The ethanologenic potential 
of the anaerobic sludge was evaluated based on enrichments at different initial pH conditions (6, 5.5 
and 5). 
The results showed that the enrichments led to less complex microbial consortia with a higher 
microbial activity towards the targeted products. The study of the behaviour of the methanogenic 
enriched consortia revealed different patterns of activity and inhibition between the mesophilic and 
the thermophilic consortia, obtaining a methane yield at the end of the enrichments of 81.4% and 
92.6% of the theoretical maximum, respectively. In turn, the ethanologenic potential of the enriched 
consortia was observed to increase as the initial pH was lowered, achieving a maximum ethanol yield 
of 17.7%, 33.3% and 59.8% of the theoretical maximum in enrichments at pH 6, 5.5 and 5, 
respectively.  
Overall, controlling the operational conditions of the enrichments enhanced both the product yields 
and the activity of certain catabolic routes towards methane and ethanol. This allowed increasing 
significantly the overall conversion rate in methanogenic enrichments as well as the product 
selectivity in ethanologenic enrichments.  
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