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For the purpose of enhancing microbial recovery of energy resources from organic wastes, an R&D work on a novel two-stage anaerobic digestion system has been initiated; the first stage is for liquefaction of solid matters and hydrogen production, and the second stage for high-rate methane production from dissolved organic compounds.

In order to maximize the efficiency of the second stage, experiments on thermophilic methane production in a continuous flow packed-bed reactor were conducted.  Defined growth media containing acetic acid and butyric acid as the major carbon sources at a fixed molar ratio were supplied to the reactor at the organic loading rates ranging from 0.2 to 10.0 g-CODcr/L-reactor/day, and the hydraulic retention times (HRTs) from 20 days to 6 hours.  
As the results, a stable methane production was observed even at relatively short HRTs of less than 6 hours while maintaining the total CODcr removal ratio of 85% or greater, and almost complete utilization of the short-chain fatty acids.  

The project was conducted as a High Efficiency Bioenergy Conversion Project supported by the NEDO (New Energy and Industrial Technology Development Organization of Japan) grant. General outline and future prospect of the project will be also introduced in the presentation.

