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The nucleation of SrSO4 and SrCO3 was studied from the 

supersaturation ratio Ω 1.26 to 31.63 with varying the 
temperature from 278.15 to 348.15 K in the ionic strength 
range up to 3 mol/l. Different Ω levels were achieved by 
mixing equimolar aqueous solutions of SrCl2 and 
Na2SO4/Na2CO3 and the ionic strength was adjusted by 
addition of NaCl. Induction times (tind) and critical 
supersaturations (Ωcrit) were determined by laser induced 
breakdown detection –LIBD-. Interfacial tensions, γ, were 
calculated for Ω range where the nucleation occurred 
homogeneously. tind were shortened by the increase of Ω, ionic 
strength, temperature and by the presence of spherical glass 
beads (Sigmund Lindner, Microglass beads type S) as 
heterogeneous seed material. Contrarily, dissolved silicon acts 
as a nucleation inhibitor, thus contributing to the prolongation 
of tind. At low Ω, nucleation occurs predominantly via a 
heterogeneous mechanism, in which impurities present in the 
solution play the role of seeds and act as growth sites. 
According to LIBD measurements, impurities were smaller 
than 20 nm in size and their maximum background 
concentration was 1 ppb in all experiments. At higher Ω, 3D-
nucleation becomes the most important nucleation mechanism. 

Growth experiments were performed in mixed flow 
reactors (MFR) in the presence of seed crystals of SrSO4 and 
SrCO3 (Alfa Aesar, puratronic; N2-BET; SrSO4, 0.5252 m²/g; 
SrCO3, 1.152 m²/g). Rates of precipitation, r, were determined 
from the concentration-time profiles of eluat analysis and can 
be expressed in the predominance area of surface-controlled 
growth as follows: 

rstrontianite = (1.01 ± 0.12)*10-9[Ω0.95-1]1.0 ± 0.05
  

rcelestite = (9.45 ± 0.21)*10-7[Ω-1] 
Furthermore, the influence of kinetic parameters on the 

fate of An3+/Ln3+ in SrCO3 and SrSO4 was investigated. 


