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Abstract 
 
Syngas is a mixture of gases consisting mainly of CO, CO2 and H2. It may be produced from the 
gasification of lignocellulosic biomass and can be used as a substrate in biosynthetic fermentation. 
The major bottlenecks of syngas fermentation are the expensive biocatalysts with low growth rates 
and the gas/liquid mass transfer phenomena [1].  In order to surpass them we designed a trickle-bed 
bioreactor configuration working with enriched anaerobic sludge that can upgrade the syngas 
compounds to methane, a valuable fuel for energy production.  
 
The main component of the bioreactor setup is the trickling column where the microbes form biofilm 
on the packed bed (135 mL) enhancing the substrate conversion. The operation is in co-current 
mode with the gas and the liquid entering from the top of the column and exiting from the bottom. 
A liquid reservoir is also used for the recirculation of the liquid phase so that the biofilm is kept wet 
and the necessary medium elements are provided. A schematic of the setup can be observed in 
figure 1. 

  
Figure 1: Schematic of the bioreactor setup (blue lines – liquid flow, green lines – gas flow and orange line – mixed gas/liquid flow)  

 
The maximum methane productivity achieved with the aforementioned setup expressed per volume 
of packed bed is 1.7 mmol/l/h with the liquid recirculation flow rate at 200 ml/min, the HRT 
(hydraulic retention time) at 25 d and the EBRT (empty bed residence time) for gasses at 2.25 h. The 
substrate yield to methane measured in terms of electron equivalents is 80% of the theoretical one 
with acetate being the main byproduct. These results are promising for a scaled up design, however 
further optimization of the operational parameters needs to be done. A strategy to avoid channelling 
phenomena in the bed so as to achieve uniform biofilm formation is also necessary. 
 
 
References 
[1] Acharya, B., Roy, P., and Dutta, A: Review of syngas fermentation processes for bioethanol. Adv. Biochem. Eng.  Biot 

5, 551 – 564 (2015)  


