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Solar energy provides all the energy that 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 lab studies biomass conversion,
material synthesis, waste recycling, synthetic chemistry, polymer processing and separation processes.
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Fig.1 Development of Sustainable Products and Systems.
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Fig. 3 Separation process of biomass with supercritical
CO, and ionic liquid.

Fig. 2 Solubility parameters of water and carbon dioxide as a function of temperature and pressure.
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Masayuki Iguchi, Taku Michael Aida, Masaru Watanabe,
Richard L. Smith Jr., Properties of CO2 - ionic liquid
mixtures and the potential as a processing solvent for
biochemical platform chemicals from lignocellulose
materials

International symposium on Chemical Environmental and
Biomedical Technology (isCEBT-2012), Tainan, Taiwan
(2012.9.2-5)

1) Dissolution and recovery of cellulose from 1-butyl-3-
methylimidazolium chloride in presence of water
[Carbohydrate Polymers, 92, (2013), 651-658, Article in
press] lguchi, M., Aida, T.M., Watanabe, M., Smith, R.L.
2) Solid acid mediated hydrolysis of biomass for
producing biofuels [Progress in Energy and Combustion
Science, 38, (2012), 672-690] Guo, F., Fang, Z., Xu,
C.C., Smith Jr.,, R.L.

3) Hydrogen formation from biomass model compounds
and real biomass by partial oxidation in high temperature
high pressure water [Journal of the Japan Petroleum
Institute 55, (2012), 219-228] Watanabe, M., Aida, T.M.,
Smith Jr., R.L., Inomata, H.

4) Production of organic acids from alginate in high
temperature water [Journal of Supercritical Fluids 65,
(2012), 39-44] Aida, T.M., Yamagata, T., Abe, C.,
Kawanami, H., Watanabe, M., Smith Jr., R.L.

5) Synergistic conversion of glucose into
5-hydroxymethylfurfural in ionic liquid-water mixtures
[Bioresource Technology 109, (2012), 224-228] Qi, X.,
Watanabe, M., Aida, T.M., Smith, R.L.
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