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Study on reaction control by pressure change at the supercritical carbon
dioxide-water interface
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A reflection spectrometric device was developed to directly measure
adsorbates at SC-CO2-water interface. The aggregation of diprotonated anionic porphyrin (H4tpps2 )
at the positively charged SC-CO2-water interface, prepared by adsorption by cationic surfactants,
was studied using this device. Dependence of the reflection spectra on cationic surfactant
concentration and C02 pressure were investigated, and the interfacial cationic surfactant
concentration was found to cause changes in the interfacial H4tpps2 species present. Increasing
the CO2 pressure changed the interfacial species from the H4tpps2 monomer to the H4tpps2
J-aggregate because the interfacial cationic surfactant concentration increased as the pressure
increased. This suggests that the interfacial chemical species can be changed by controlling the
pressure and temperature of the SC-CO2. This is the first report of direct measurements of the
chemical species at the SC-CO2-water interface.
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