

Table S2. Summary of parameters in the ion-by-ion Sr partitioning model1. Sources for these parameters include Nielsen et al.2 (, , , ,  and ), Nielsen et al.3 ( and ) and Jia et al.1 ( and ). A, B1, B2 and M are calcium, carbonate, bicarbonate and strontium ions in solution, respectively.
	Symbol
	Parameter
	Value

	 (m)
	Molecular unit width along the step
	6.4e-10

	 (m)
	Kink depth 
	/2

	 (mol/m3)
	Mineral density
	27100

	 (J)
	Kink site formation energy
	1.03e-20

	 (m)
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	3.1 e-10

	
	The solubility of calcite
	Temperature and pressure dependent

	
	The solubility of calcite-type SrCO3
	Temperature and pressure dependent

	 (J/m)
	Average edge free energy of the nucleus 
	1.49 e-10

	
	The mixing parameter
	1.7

	
	The ratio of HCO3-/CO32- in the bulk solution
	

	
	The ratio of HCO3-/CO32- adsorbed on the calcite surface
	

	 (s-1M-1)
	The attachment frequencies
	

	 (s-1M-1)
	
	

	 (s-1M-1)
	
	

	 (s-1M-1)
	
	

	 (s-1)
	The detachment frequencies 
	

	 (s-1)
	
	

	 (s-1)
	The kink propagation rate
	
, 






	
	The concentration of Sr in calcite
	

	
	Strontium partition coefficient
	

	
	Supersaturation
	

	 (J/mol/K)
	The Boltzmann constant
	1.38e-23

	
	Kink density
	, 
，

	I
	Nucleation frequency
	
, 
 , 

	 (m/s)
	Step velocity 
	

	 (mol m-2 s-1)
	The calcite growth rate (2D nucleation)
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