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Power to Gas

Biogas upgrading from methane fermentation of organic waste biomass using
hydrogen based on the concept of Power to Gas

Oshita, Kazuyuki
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In order to advance the methane fermentation of organic wastes with hydrogen

using surplus electricity derived from renewable energy sources, experiments were conducted using
food waste and sewage sludge in a hydrogenated high-temperature methane fermentation process. In a
continuous experiment, the addition of hydrogen at four theoretical equivalents of CO2 increased the

number of hydrogenotrophic methanogenic archaea, and the CH4 concentration increased from 60% to
over 80%, but excessive hydrogen addition caused fermentation inhibition. A mathematical model was
developed to represent these phenomena. The evaluation of this system in terms of LCCO2 and LCC
showed that for CO2 emissions, further upgrading of CH4 concentration and for cost, the hydrogen

electrolyzer had the greatest impact, and inexpensive hydrogen production was considered essential
for the establishment of the system.
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