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Synthesis of hollow calcium carbonate nano-particles in a bubble column using
carbonic anhydrase reaction in a bilamellar system
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The carbonic anhydrase molecules were covalently conjugated to the negatively
charged surface of phospholipid bilayer vesicles (liposomes). The liposomes were covered with different
lipid bilayers to form the bilamellar liposomes. The formation of calcium carbonate was enhanced by the
membrane-adsorbed calcium and the carbonic anhydrase-catalyzed hydration of carbon dioxide on the surface
of liposomes with a carbon dioxide-saturated water solution. Furthermore, the process for the formation
of calcium carbonate particles was developed by using the liposomal enzymes as catalysts in the
gas-liquid contacting reactor (airlift bubble column) which was operated by continuously introducing
carbon dioxide-containing gas.
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