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Clarification of mechanism of calcium carbonate polymorphism by control of
interface tension through change of hydration structure
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We aim to clarify the effect of interface water in the polymorphism of
calcium carbonate crystal. The change of hydration structure of the surfaces of calcium carbonate
crystal (calcite) in the presence of magnesium ions and organic additives was observed by using
frequency modulation atomic force microscopy (FM-AFM) in atomic-scale. Analyzing the 3D distribution

of interface water, we found that magnesium ions disarrangement of hydration structure due to their
hydrophilicity. Our result suggests that decreasing of energy barrier of dehydration through the
disarrangement of hydration structure by hydrophilic additives induce decrease of interfacial energy
in the polymorphism of calcium carbonate crystal.
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