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precipitation on the calcite surface. 
After eleven days in a dissolution solution, AFM imaging showed that 

the samples were covered with precipitated, merged nanoparticles. On 
samples reacted in 0.2 mM and 0.1 mM CdCl2 solution some rounded 
particles, a few μm wide, can be observed by SEM. EDX analysis detected 
cadmium in these particles. These Cd-containing particles were not 

observed for solutions with a lower CdCl2 concentration. However, EDX 
did not detect cadmium on the sample’s surface, which could be due to 
the difference between the analysis depth (probably up to a μm) and the 
thin nm depth of the new layer (SEM images and EDX analysis available 
in supplementary materials). 

Previous AFM observations showed that calcite growth on a (1014)

Fig. 1. AFM deflection images of calcite cleavage surface dissolution with A) distilled water, B) 0.005 mM CdCl2 solution. In the presence of de-ionized water, 
rhombohedral etch pits show well-defined crystallographic steps (A), where the presence of Cd produces more rounded pits (B). 

Fig. 2. AFM deflection images of calcite dissolution with A) 0.1 mM CdCl2 solution for 10 min, B) 0.05 × 10–3 mM CdCl2 solution (5 ppb of Cd) for 1 h30, C) and D) 
0.1 mM CdCl2 solution for 22 h, both images were taken on the same sample on different areas. Results show the precipitation of nanoparticles of a new Cd-rich phase 
on the calcite surface. 

M. Julia et al.                                                                                                                                                                                                                                    









Chemical Geology 621 (2023) 121364

8

Fig. 6. AFM deflection images A) surface of an aragonite sample before water injection B) the same sample after 5 min of dissolution in water, C) deflection and D) 
height image of a sample after 3 days in 0.1 mM CdCl2 solution, E) deflection and F) height image of the same sample 23 h after pictures D and C were taken still in 
0.1 mM CdCl2. In water, aragonite shows rounded features developing on its surface. Precipitation occurs on the surface when exposed to cadmium as we can see with 
pictures C and E, the height measured between point (a) and (b) increased by 50 nm between pictures D and F (measured with Nanoscope software). 
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