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Figure S1. Time development of pre-nucleation cluster concentration using continuous conductivity and ion
selective electrode (ISE) measurements. The curves show a perfect match of the time evolution of ionic
complexes concentration based on a 2 : 1 Ca:C20s, binding ratio, as determined by the conductivity monitoring

of ions concentration in solution (black line) and from ISE (red line).
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Figure S2. TEM images of ACO nanoparticles during the early stages of nucleation in the presence of PAA

100 mg/L.
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Figure S3. Zeta potential of nanoparticles obtained during the pre-nucleation stage in the absence of PAA and

in the presence of three concentrations of PAA.
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Figure S4. Raman spectroscopy of CaOx particles obtained during the titration experiment in the absence
(control) and in the presence of PAA in the post-nucleation stage. The black line indicates the control
experiment run and the red, blue and dark green lines indicate the runs performed in the presence of 10, 50

and 100 mg/L PAA, respectively. The abbreviations of C and D indicate COM and COD, respectively.
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Figure S5. FESEM with EDS analysis of CaOx precipitates obtained during the post-nucleation stage in the
presence of PAA 100 mg/L, showing pseudo-dipyramidal crystals probably ACO nanoparticles and large

pyramidal crystals.
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Figure S6. FESEM with EDS analysis of CaOx precipitates obtained during the post-nucleation stage in the
presence of PAA 10 mg/L, showing spheroidal or pseudo-dipyramidal crystals probably ACO nanoparticles

and large particles with typical shape corresponding to COD and COT.
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