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Solar energy provides all the energy that our society needs for sustainable living. Water and carbon dioxide can be used to develop chemical processes that

are clean and friendly to our environment. In the supercritical state, both water and carbon dioxide can be made to mimic the properties of many organic

liquids that provide both performance and advantages and environmental benefits. With these solvents, our laboratory studies biomass conversion, material

synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.
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The energy from the sun can drive 95 billion tons of carbon a year. Using
only 10% of this solar energy, we can live a sustainable life in harmony
with nature. Both water and carbon dioxide, especially in the supercritical
state, can be used to develop chemical processes that are clean and friendly
to our environment (Fig.1).

Supercritical water and carbon dioxide (CO,) have properties close to
those of organic solvents, which are excellent in both operability and
environmentally friendly (Fig.2). Such chemical processes include
biomass conversion, material synthesis, waste recycling, synthetic
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Fig.1 Development of Sustainable Products and Systems.
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Fig.2 Supercritical Fluids

Hydrates  Grepen Chemical Gofus
e Processes
—

~ G O
Soivent Effects (€03 4
=T

&= = Chosn

Fig.3 Green Chemical Process
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chemistry, and polymer processing. For example, our laboratory studies
the reaction and separation process of cellulose-based biomass (cellulose,
hemicellulose, and lignin) using supercritical CO, combined with ionic
liquids (Fig.3). The reaction and separation of biomass dissolved in ionic
liquids can be controlled by manipulating physical properties of
supercritical CO, using temperature and pressure. Ionic liquids can be
easily separated and recovered after the reaction due to their extremely
low vapor pressure, and therefore they are attractive as alternative
environmentally friendly solvents.

Our laboratory conducts research and development of chemical systems
and chemical processes mainly using environmentally friendly solvents
such as supercritical fluids, especially carbon dioxide and water. Our
research topics are reforming of biomass, plastics, hydrocarbons, and
heavy oil in high-temperature and high-pressure water, synthesis of fine
inorganic oxide particles by hydrothermal synthesis, and development of
hydrogen storage in clathrate hydrates. We now collaborate with
researchers around the world.

Activities in 2018 (Overseas)

August 6th International solvothermal and Hydrothermal Association Conference
(ISHA2018),Sendai

September 8th International Symposium on Molecular Thermodynamics and
Molecular Simulation, Narashino

November Nanjing Agricultural University, Prof. Fang Zhen, Nanjing, China
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