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Extended Abstract

The decrease of anthropogenic CO, causing greenhouse effect has been needed more than ever.
Carbonate mineralization is a way of cutting CO, emission down by fixing CO, as carbonate minerals.
This method is practical because it uses the well-known chemical reaction of precipitating CaCOs
[Zevenhoven and Fageriund]. The reaction requires alkali (earth) metal ions such as Ca** or Mg ?*, and
OH" to speciate CO, to CO;”. Henry’s law suggests that low temperature and/or high pressure are
required to enhance the solubility of CO, in an aqueous phase. However, those conditions are not
recommended for CO, fixation because lower temperature and high pressure require large energy. Tiny
bubbles in an agueous phase can retard the retention time of the gas due to their small specific volume,
less buoyancy, and large surface tension in comparison to large bubbles. Resultantly, the use of
microbubbles which typically refer to the bubbles smaller than 50 microns [Matsumoto et al.] is expected
to increase CO, concentration in the Ca®* supplying agueous phase. Microbubbles are generated by
microbubble generator which is a reconstructed centrifugal pump with a gas injection part and a specially
made nozzle discharging the microbubbles and aqueous phase. This study shows that the CO, fixation
efficiency can be enhanced by using CO, microbubbles, and optimized experimental conditions of the
reactant concentrations for the largest conversion ratio of CO..

Ca®* was supplied by CaSO,-2H,0 suspension at various concentration in Milli-Q water. The NaOH

stock solution of 6 M was prepared and added into the suspension. The purity of gaseous CO, was 99.9%.
Microbubble generator circulated CO, and the suspension until pH of the suspension reached to steady
state near neutral. After the termination of the experiments, the suspension was filtered by 0.2 micron
pore size-nylon membrane to collect the particles for the X-ray diffraction (XRD) analysis. The control
experiments have been carried out bubbling CO, using a 3 cm sized conventional air diffuser under the
identical experimental condition. The XRD result revealed large quantity of CaCO; suggesting that the
conversion efficiency of CO,was high in this method. The concentration ratio of the reactant, hydroxyl
ion to calcium ion, was a crucial factor affecting the efficiency of carbonate mineralization. The 100%
conversion efficiency was achieved when the ratio was in the range of 2-3. Increasing the volume of
NaOH stock solution expanded the differences of conversion efficiency between the air diffuser and
microbubbles. It was clearly demonstrated that the use of CO, microbubbles significantly enhanced the
CO, fixation efficiency in comparison to the case of conventional air diffuser.
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