Supplementary Materials

Dissolution and Solubility of the Calcite-Otavite Solid Solu-
tions [(Ca1-xCdx)COs] at 25°C

Table S1. Speciation reaction in the PHREEQC simulation.

Speciation reaction log K
Cd2* + H.0 = CdOH* + H* -10.097
Cd> + COs> = CdCOs? 4.3578
Cd2 +2COs? = Cd(COs)2> 7.2278
Cd2+ + H* + COs> = CdHCOs* 10.6863
Ca? + H20 = CaOH~ + H* -12.697
Ca? + H* + COs% = CaHCOs* 11.599
COs? + Ca? = CaCOg? 3.2
H*+ COs2 = HCOs 10.329
2H* + COs? = H2CO30 16.681
Cd(OH):2 (am) + 2H* = Cd> + 2H-0 13.73
Cd(OH)z + 2H* = Cd2+ + 2H-20 13.644
CdO (Monteponite) + 2H* = Cd? + H20 15.1034
CdCOs (Otavite) = Cd2 + COs> -12
CaO (Lime) + 2H* = Ca?* + H.0 32.6993
Ca(OH):2 (Portlandite) + 2H* = Ca?* + 2HO 22.804
CaCOs (Calcite) = Ca2 + COs> -8.48
CaCOs (Aragonite) = Ca?* + CO3> -8.3

Note: Compiled from the minteq.v4.dat database (Parkhurst and Appelo, 2013).
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Figure S1. Position variation of the strongest peak (104) with the solid composition Xca: (a) before
dissolution, and (b) after dissolution in the N>-degassed water for 270d and (c) after dissolution in
the COz-saturated water for 270d.
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Figure S2. SEM image of the (Ca1-«Cdx)CO:s solid solutions before dissolution.
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Figure S3. SEM image of calcite (Cal-Ot-00) after dissolution for 270d.
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Figure S4. Change of the Cd/(Ca+Cd) mole ratios of the aqueous phases during the dissolution of

the (Ca1xCdx)COs solid solution.
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Figure S5. Variation of the final aqueous phases with the solid Xca mol ratios during the 270d dis-
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solution of the (Ca1xCdx)COs solid solutions in water.
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Figure S6. Change of log IAP (=log Ksp) for the (CaixCdx)COs solid solution with the CdCOs mole
fraction (Xcacos).
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Figure S7. Change of the Gibbs free energy of formation (AGy’) for the (Ca1xCdx)COs solid solution
with the CdCOs mole fraction (Xcdcos).



In TAP (InKsp)

In TAP (InKsp)

-18

(a) In N2-degassed water
[
=20
22 4
224 -
Model Guggenheim equation
—26 -1 Equation y=x*(1-x)*a0 + x*(1-x)*(x-(1-x))*a1 -19.41
*(1-x) + (1-x)*In(1-x) -26.95*x + x*In(x)
Reduced
Chi-Sqr 122.62359 ’ ° ’
Adj.R-Square | 1567357
-28 Value _|Standard Error
LnKsp a0 -0.84098 | 19.17557
) al -3.80459 | 50.78646
-30 T T T T T T T T T
0 0.2 0.4 0.6 0.8 1
W o i
ACaCUs
-18
(b) In CO:-saturated water
[
=20
22 4
24 4
Model Guggenheim cquation
-26 - Equation y=x*(1-x)*a0 + X*(1-x)*(x-(1-x))*al -19.29
*(1-x) + (1-x)*In(1-X) -26.59*x + x*In(x) b
Reduced [)
Chi-Sqr 119.95126
Adj. R-Square | -16.32167
-28 Value | Standard Error
LnKsp a0 -112164|  19.22513
ar -3.82576|  50.61432
-30 T T T T T T T T T
0 0.2 0.4 0.6 0.8 1

X cdcos

Figure S8. Estimation of the Guggenheim coefficients (a0 and a1) for the non-ideal (Cai-xCdx)COs
solid solution.
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Figure S9. Saturation Index (SI) of the aqueous solution with respect to calcite and otavite during
the dissolution of the (CaixCdx)COs solid solution for 1, 3, 6, 12, 24, 48, 72, 120, 240, 360, 480, 720,
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