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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.

Earth Refinery Concept

Supercritical Water —> Replace polar solvents

_Supercritical Carbon Dioxide ©==> Replace nonpolar solvents
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Figure 1. Development of Sustainable Products and Systems.
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Figure 2. Solubility parameters of water and carbon dioxide as a
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function of temperature and pressure.
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Figure 3. Separation process of biomass
with supercritical CO? and ionic liquid.
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