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DEVELOPMENT OF A LOCAL BIOMASS RECYCLING SYSTEM BASED ON A
CENTRALIZED BIOGAS PLANT

Abstract : In rural area of Hokkaido, the northernmost island of Japan, which is characterized by large-scale dairy
farming, the management of waste biomass has become a pressing issue because of environmental conservation
and renewable energy. Gradually, Biogas-plant has the important role of them. The energy system centering on
hydrogen attracts attention as the next generation energy system for the low environment load and the efficiency.
The study aims five goals of development of technologies to produce safe digested slurry which is applicable to the
crops for the long-term, development of efficient fermentation techniques for each biomas, clarification of the
physical properties of slurry and digested slurry for efficient transportation, development of technologies for the
conversion of biogas into hydrogen gas and by-products (aromatic compounds), and estimation of their use in the
future. Main outputs in the study period of 2006 and 2007 are given in the below.

1) Digested slurry originated from the co-substrate of cow slurry, sludge of urine treatment, sludge of purification
tank, waste dairy products and waste fishery products has high contents of Nitrogen and Phosphoric acid.
Digested slurry after co-fermentation is good for fertilization. Contents of heavy metals in digested slurry are lower
than the standard indexes. Crude glycerin is applicable for anaerobic fermentation, but it is need to control the
glycerin in low content against fermentation damage.

2) Trouble of co-fermentation didn’t appear in survey period. Otherwise, under un-controlled of co-substrate, the
production of biogas doesn’t increase. Regulated throwing of sources brings efficient gas production.

3)In the grass fields where the slurry produced by aerobic and anaerobic treatment has been fertilized for the
long-term, the void volume and humus content of surface soil changes good for the grass growth.

4) Tt is confirmed that the developed BTH (biogas to hydrogen) system is good for the co-production of hydrogen gas
and Benzene in all results of experiments. The practical large BTH plant can be designed and constructed on the
basis of the investigated data of material and energy balances.

5) The basic technologies of Benzene-utilization originated from biogas to storage and transport the hydrogen gas
are substantiated. It is also clarified that the hydrogenerated product (cyclohexane) from bio-Benzene is applicable
as an addition of gasoline.

6) Two BTH plant models in rural area ( dairy farming management ) and urban area provided with biogas plant
and a model of methane gas supply from isolate large-scale dairy farm are surveyed on view points of hydrogen gas
productivity and economical balance. Proposed each model will be realized in near future.

7) The micro grid system consisted with base of commercial electric power and fluctuation of decentralized power
sources produces the stable of power supply and the efficient consumption of electric power. It is also estimated

that the introduction of micro grid system in local network brings the reduction of global warming gas exhaust.

Key words : biogas, cow slurry, recycling system, hydrogen gas, methane reforming



