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Table S1. Sr2+ molar percentages (% Sr2+) in relation to the total number of mols of divalent 

cations (Ca2+ + Sr2+) in the starting solutions and in the products determined by SEM-EDX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

%Sr2+ in the solution %Sr2+ in the product 

0 0 

5 3±1 

10 10±1 

25 20±1 

50 40±2 

75 60±2 

100 100 
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Figure S1. (a) Enlarged XRD patterns of the series of samples 0-25% Sr2+ showing the 

displacement of the 002 peak to lower 2θ values upon increasing Sr2+ content in the samples. 

(b) Position of the 002 peaks as a function of % Sr2+. 
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Figure S2. (a) Raman spectra of the series of samples 0-100% Sr2+ (b) Enlarged PO4
3- Ѵ1 

Raman bands showing the broadening and displacement of the band upon increasing Sr2+ 

content. (b) Correlation between the FWHM values of the PO4
3- Ѵ1 Raman band and %Sr2+. 

(c) Correlation between the PO4
3- Ѵ1 Raman band position as function of %Sr2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. (a) Raman spectra of the series of samples 0-100% Sr2+ (b) Enlarged Ѵ1 PO4
3- 

Raman bands showing the broadening and displacement of the band upon increasing Sr2+ 

content. (c) Correlation between the FWHM values of the Ѵ1 PO4
3- Raman band and %Sr2+. 

(d) Correlation between the Ѵ1 PO4
3- Raman band position as function of %Sr2. 
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Figure S3. (a) TGA curves of the 0% Sr2+, 50% Sr2+ and 75% Sr2+ samples and (b, c and d) 

thermogravimetry (left axis) and differential thermogravimetry (dashed black curve, right axis) 

of the 0% Sr2+,50% Sr2+ and 75% Sr2+ samples respectively. The TGA curves display two loss 

events in the range of 25-400°C related to the dehydration process. Adsorbed (surface) water 

molecules are released in the 25-200 °C range and structural water in the 200-400 °C range. 

The total weight loss of water estimated to the 0% Sr2+, 50% Sr2+ and 75% Sr2+ samples is 9.8 

wt%, 18.9 wt% and 16.6 wt% respectively. 
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Figure S4. (a-c) TEM images of the 0% Sr2+, 5% Sr2+ and 25% Sr2+ samples. (d) STEM-

HAADF image of 25% Sr2+ samples showing crystalline thin leaves composed of slabs of 3-6 

nm of thickness. (e) SAED from the encircled area of the 5% Sr2+ sample. The orientation of 

the SAED with respect to the image is indicated by the radial axis. SAED exhibits a (002) planes 

preferential radial orientation. (f) Radial integration of the SAED of (e) and the calculation for 

isotropic electron diffraction of HA. The preferential growth direction results in a stronger (002) 

and (004) planes contributions in the experimental curve.  
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Figure S5. TEM images of the 25%Sr2+ sample showing (a) HA and (b-d) amorphous particles. 

The presence of apatitic particles (indicated by red arrows) surrounding the amorphous 

aggregates suggests that the latter can be converted into HA. The coexistence of amorphous 

and apatitic structures highlights the saturation of HA with respect to %Sr2+. 
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Figure S6. TEM images and EDS mapping of the 25%Sr2+ sample showing the distribution of 

Sr, Ca, P, and O over the apatitic (a) and amorphous (b) particles. Scale bar in all panels is 200 

nm.  
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Table S2. 31P chemical shifts (δ) and line widths (LW) obtained from quantitative 31P NMR 

spectra  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sample δ(31P) ±0.05 ppm 

 
LW ±10 Hz 

0% Sr2+ 2.76 200 

5% Sr2+ 2.87 200 

10% Sr2+ 2.90 227 

25% Sr2+ 3.05 300 

50% Sr2+ 2.80 614 

75% Sr2+ 3.20 630 
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Figure S7. 31PMAS spectra (blue line) with the line fitting (black dashed line) of the samples 

(a) 0% Sr2+; (b) 5% Sr2+; (c) 10% Sr2+; (d) 25% Sr2+; (e) 50% Sr2+ and (f) 75% Sr2+. The 

extracted parameters peak position and line width and are displayed in ppm and Hz respectively. 

It can be observed that the Gaussian fraction 
𝑥𝐺

(1−𝑋)𝐿
 increases with the Sr2+ content in the 

samples confirming the increase of the distribution of environments around the phosphates. 
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Figure S8. 1H-31P HetCor spectra of the 5%Sr2+ and 10%Sr2+samples and extracted 31P slices 

corresponding to the resonance at δ(1 H) = 0 and 4.85 ppm. 
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Figure S9. Double CP 1H31P1H MAS NMR spectra of the series of samples 0-25%Sr2+. 
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Figure S10. Double CP 1H31P1H MAS NMR spectra (blue line) of the series of samples 

0% Sr2+ (a); 5% Sr2+ (b); 10% Sr2+ (c) and 25% Sr2+(d),.with the line fitting (dashed lines) of 

the peaks around 0 ppm which is characteristic of OH- ions in the crystalline apatitic 

environment, and two peaks, centered at 5.5 and 12.5 ppm, corresponding to adsorbed water 

and HPO4
2-, respectively. 
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