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Harmonic circulation of the carbon substance as energy resources

The purpose of our research is development of technologies for effective utilization and cyclic use of
energy related materials. Our targets of organic material as energy resources are super heavy oils, methane
hydrate, glycerin which is generated as a by-product from the process making for bio diesel oil, and so on.

The characteristics of the research technologies are using hydrothermal reaction for development of the
“eco and environmental friendly” process. These are carried out as the collaboration projects with some com-

panies and/or the overseas university.
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Figure 1 Continuous flow reactor for partial upgrading of bitumen by
hydrothermal reaction.

Figure 3 Presentation of a study on biomass conversion at Sci-Mix poster
session, ACS 2008, Philadelphia, USA.

Presenter: Prof. Jin Fangming (Tongji Univ.; co-researcher on the project
of the development of biomass conversion process)
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Figure 2 Observation of mixture of bitumen components and water in the
supercritical region of water.

Figure 4 Oral presentation at the symposium sponsored by division of pe-
troleum chemistry, ACS 2008, Philadelphia.

Presenter: Assist. Prof. N. Watanabe (co-researcher on the project of par-
tial upgrading for heavy oils)
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