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Syngas fermentation with acetogenic bacteria 

 

Brief of presentation: 

Reducing CO2-emissions is a major demand for industry. A solution may be the gasification 

of carbon containing residues to synthesis gas (CO2, CO and H2) and the subsequent use of 

the Fischer-Tropsch process to produce liquid hydrocarbons. Syngas fermentation has some 

overall beneficial aspects compared to the catalysts that are used in the Fischer-Tropsch 

process: high substrate specificity, tolerance to tar and trace contaminants as well as low 

operation temperatures. Acetogenic bacteria are able to utilize H2 and CO2 or CO as sole 

carbon and energy sources. The reductive acetyl-CoA pathway enables the autotrophic 

metabolism of acetogens and the production of C1-, C2-, C4- and C6-chemicals like formate, 

acetate, ethanol, butyrate, butanol, 2,3-butanediol, hexanoate and hexanol. Metabolic 

engineering of acetogens is a promising approach to enlarge the product portfolio. Low 

product yields and selectivities as well as low biomass densities and inefficient utilization of 

gas substrates are some of the large challenges that prevent commercialization so far. The 

reaction engineering analyses of (engineered) acetogens and the application of bioreactor 

designs providing high gas-liquid mass transfer efficiencies will enable new syngas 

fermentation processes overcoming the challenges for commercialization in the near future.  
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