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Description 
In the future energy system, power-to-gas technology (PtG) is expected to play a key role in 
the field of energy storage and sector coupling. For methane production from hydrogen and 
carbon dioxide, in addition to the catalytic reaction, biological methanation has established 
itself as a promising conversion pathway. Biological methanation is characterized by 
comparatively low purity requirements for the reactant gases as well as robust and load-
flexible operation. This makes the process particularly interesting for small-scale and 
demand-oriented applications. A major disadvantage of biological methanation is the 
significantly lower volume-specific methane formation rate. A promising approach to increase 
the phase transition within the formation is to design a high pressure process in a trickle bed 
reactor. Within the scope of the planned project, the process-technological integration of a 
trickle bed reactor into the pressurized water scrubbing based biogas upgrading is to be 
designed, developed and tested in the laboratory. Two essential process synergies have to be 
utilized in order to develop efficiency enhancement measures. On the one hand, by removing 
the process water from the high-pressure absorption process, the pumping or compression 
power required to supply the two reactants water and CO2 for the biological methanation 
process is eliminated. On the other hand, the methane enrichment associated with the 
biological methanation process can be used to substitute CO2 capture as part of the biogas 
upgrading process. 
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