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Due to anthropogenic activities cadmium contamination of effluents and ground water has 

become a concern in some areas. Calcium carbonate rocks have been studied as a potential material 

for cadmium capture due to the existence of a nearly perfect solid-solution between CaCO3 and CdCO3. 

In this study we have investigated the CaCO3-Cd fluid interaction using different types of calcium 

carbonate: calcite (Iceland spar) single crystals, Carrara marble, a polycrystalline calcite rock and 

aragonite single crystals. These materials have been chosen to investigate the impact of grain 

boundaries and change of crystallographic structure on the reaction observed between calcite single 

crystals and cadmium in previous studies. Atomic Force Microscopy (AFM) dissolution and growth 

experiments and hydrothermal experiments have been conducted on the different samples. Calcite 

single crystals have been observed to be passivated by the epitaxial growth of a CdCO3 layer, wheras a 

replacement reaction took place in the Carrara marble and aragonite samples, replacing CaCO3 by a 

porous (Ca,Cd)CO3 solid solution. Surface passivation compared with coupled dissolution-precipitation 

replacement reactions are investigated in terms of molar volume changes and solubility differences 

between parent (CaCO3) and product ((Ca,Cd)CO3) phases as well as reaction kinetic considerations. 


