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Utilizing biotechnology and bio-system as global warming mitigation /
adaptation measures and environmental measurement.

We are engaged in Biotechnical Eco-management research for mitigation of Green House Gases (GHGs) and environmental analysis/

monitoring.

1. The biomass resources are distributed over the world thinly widely. The brown coal which is low-grade coal has many reserves worldwide,
but the use is limited to the brown coal dig area mainly. As means to reform brown coal less costly, it is paid its attention the biomass use, and
knowledge about fuel properties and the safety after the reforming is demanded. Therefore, we produced a brown coal - biomass substance
mixture pellet experimentally, and a characteristic as pellet molding characteristics and the fuel clarified a CO, emission reduction effect at
the time of the combustion. Rice bran, Jatropha extracted residue and Eucalyptus tips, which are available in local mining areas (Australia and
Indonesia), were selected as sample biomass residues. When the moisture content of mixed power was adjusted at 15 wt%, which is a suitable
moisture for wood pellets, the coal mixture pellets with rice bran or Jatropha extracted residue formed preferred pellets and their calorific
value were improved, though coal ratio was limited to under 10 wt%. On the other hand, pellets with Eucalyptus tips were inferior for
moldability. In the case of varied coal ratio, the brown coal/rice bran mixed pellets showed improved moldability; however, the calorific value
was decreased as the coal ratio increased. In order to maintain the calorific value of the pellets, the coal mixing ratio was better under 50 wt%.
In this case, the ignitability was controlled. If the mixing pellet (brown coal : rice bran = 50:50) was burned as a fuel instead of coal, it was

estimated to be a 60% reduction in CO, emission, compared to the alternative of steam coal.

2. We developed the novel catalysts for conversion of CO, to valuable substance. Hydrogenation of carbon dioxide to formate was achieved
using Cu catalysts in the presence of strong organic bases including amidines and guanidines. Specifically, 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU) proved to be effective for the transformation of a 1:1 mixture of H2 and CO, into its formate salt under increased pressure in the
presence of various Cu(I) and Cu(Il) salts at 100 °C. A novel complex derived from Cul and DBU equally promoted the same reaction,

indicating that DBU-Cu species are involved as real catalysts in the hydrogenation.
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Fig.-1 Pellet raw materials.(quoted from Y. Tsuchiya et al (2015))
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Fig.-2 Property of the brown coal mixture pellet.(quoted from Y. Tsuchiya et al (2015))
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Fig.-3 CO2 emission reduction effect caused by the mixed pellet combustion.
(quoted from Y. Tsuchiya et al (2015))
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