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Development and functionalization of hybrid separation systems containing
nano-bubbles and nano-supercritical fluid

Shibukawa, Masami

13,800,000

We developed surface-bubble-modulated liquid chromatography (SBMLC), which
has a hybrid stationary phase consisting of gas phase as well as the hydrophobic material and the
water/hydrophobe interface and showed that this chromatographic method can be performed with the
columns packed with various types of hydrophobic porous materials. We determined the distribution
coefficients of various organic compounds referring to accumulations onto the water/alkyl chain
interface and into the alkyl chain layer from the bulk water by SBMLC. The experimental data provide

a picture of the spatial distribution of organic molecules in alkyl bonded silica particles exposed
to water. We also developed a liquid chromatography with supercritical fluid stationary phase,
which has the hybrid stationarK phase consisting of the supercritical carbon dioxide phase, the
interfacial liquid phase and the hydrophobic moiety.
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Fig. 1. Schematic illustration of the
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RPLC Fig. 3. Contributions of the bulk water (Vew), the interfacial
water (DiwViw), the grafted alkyl chains (Dac®™'c), and the
end-capped silica surface (DaeSe) to the solute retention on a
Cys silica column filled with water. Column: L-column2 ODS.

Temperature: 25 °C.
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