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Methane is a chemical intermediate produced by several bioprocesses, natural (e.g. 

ruminants) and anthropic (e.g. anaerobic digestion) processes. It is a critical greenhouse gas 

as well as a key resource. Methane Capture and Utilization (MCU) strategies use 

methanotrophic microorganisms capable of growing on CH4 and producing biochemicals at 

significantly higher efficiency than chemical methods1 using methane-oxidizing enzymes. 

Methane is currently the most cost-efficient carbon source based on natural gas prices. 

Additionally, the use of biogas, a by-product of waste treatment, could further enhance the 

economic benefits of using methane as a carbon source 2. Methanol is the first intermediate 

metabolite produced by these microorganisms. It is a fundamental building block in the 

chemical industry, and its market is growing3. The structured approach of this thesis 

combines fundamental research, system development, and applied engineering to improve 

the methane fermentation technology. Characterization of microorganism growth kinetics 

is crucial for identifying the optimal conditions to maximize methanol production. By 

varying the operating conditions insights, the process efficiency can be improved. 

Furthermore, an analysis of the bioreactor performance and adjustment of the operating 

conditions are required to achieve the best possible results.  
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