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Chemical engineering process design and development of surface modification of
nano-sized composites with functional compounds in supercritical C02
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Supercritical carbon dioxide (scC02) is considered as a green solvent due to

benign with high diffusivity and solubility to solutes. We produced successfully nanocomposite
particles consisting of organic functional substance and inorganic oxide using scCO2. The bonding of
the functional groups on the surface of the nanoparticle with organic compounds having carboxylic
group was examined. It found that ester bonding was formed on the surface of the nanoparticle from
the IR spectroscopy. The surface modification amount of the nanoparticles was determined from
thermogravimetric analysis as a function of reaction temperature and pressure under scC02.
Furthermore, the functionality of the nanocomposite particles was investigated from the particle
size, dispersion degree, and surface potential. We obtained the relationship between the
functionality of the nanoparticles and the chemical and physical fundamental properties in the
development of nanocomposite production process under scC02.
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