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Continuous and precise synthesis process of organic modified magnetic
nanoparticles using supercritical segment space
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In this research project, we successfully synthesized surface-modified
Fe304 nanoparticles in hot-compressed water and controlled their surface structure. Additionally, we
successfully synthesized Fe203 nanoparticles in supercritical C02 and controlled their particle
size, aggregation, and surface structure. We also discovered a novel phenomenon in which C02 drives
the formation of metal oxides under supercritical CO2, allowing the low-temperature synthesis of
metal oxide ceramics. Furthermore, we have demonstrated that surface-modified nanoparticles in the
aqueous phase can be extracted with nearly 100% efficiency using supercritical C02. In scC02
extraction, we have also discovered a phenomenon in which nanoparticles tend to accumulate at the
water-supercritical CO2 interface. These research results have led to research achievements in the
form of 4 papers and 18 conference presentations (including two invited presentation).
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