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Figure S1. XRD diagrams of samples precipitated at 4, 24, 96 and 7 days at Tb3+doping concentrations: (a) x = 0.015 M; (b) x 

= 0.020 M. *(Apatite phase, PDF 01-1008). Δ(TbPO4.H2O phase, PDF 20-1244). 

 

Figure S2. TGA curves of samples prepared at (a) 96 h or (b) 7 days of maturation. (c) Representative TGA with DTG curve 

of 0.005 M Tb3+ sample with interpretation of mass losses. 

 

 

 

 



 

Figure S3. FESEM micrographs of samples at 7 days of maturation at Tb3+ doping concentration of: (a,d) x = 0,005 M; (b,e) x 

= 0.010 M, and (c,f) 0.015 M 

 



 

Figure S4. FTIR spectra of samples precipitated at 4 h, 24 h, 96 h and 7 days at Tb3+ doping concentrations of (a) x = 0; (b) x 

= 0.001 M; (c) x = 0.005 M, (d) x = 0.010 M; (e) x = 0.015 M, and (f) x = 0.020 M. 

 



 

Figure S5. Evolution of Raman spectra in function of maturation time of samples with Tb3+ doping concentrations of (a) x = 

0; (b) x = 0.001 M; (c) x = 0.005 M and (d) x = 0.010 M; (e) x = 0.015 M, and (f) x = 0.02 M. 

 

 

 

 

 

 



 

Figure S6. Uncorrected excitation (dashed lines) and emission (solid lines) spectra of samples prepared with x = 0.02 M 

Tb3+ at maturation time of 96 h using td = 120 µs, td = 5ms and a) exc/em = 230/545 nm, slit widthexc/em =2.5/2.5 nm, detector 

voltage 545 v; (b) exc/em =375/545 nm, slit widthexc/em =5/5 nm, detector voltage 470 v. 

 



 

Figure S7. Uncorrected excitation (dashed lines) and emission (solid lines) spectra of solid Tb3+: cit-cAp samples prepared 

with different Tb3+ doping concentration at maturation times of 4h, 24h, 96 h and 7 days. 

 



 

Figure S8. Variation of the R.L.I. in function of maturation time of the Tb3+:cit-cAp samples at the maximum excitation and 

emission wavelengths prepared at several Tb3+ doping concentrations. 

 

 



 

Figure S9. Variation of the R.L.I. in function of Tb3+ doping concentration of the Tb3+:cit-cAp samples at the maximum 

excitation and emission wavelengths at several maturation times. 

 



 

Figure S10. Luminescence decay curve of different Tb3+:cit-cAp samples at maturation times of 96h, td = 100 µs, tg = 0.01ms, 

λexc/em = 375/545 nm, slit-widthsexc/em = 10/10 nm, and detector voltage = 600 V. Circles correspond to experimental data (100 

cycles) and lines to the fitting equation. 

 



 

Figure S11. Variation of the luminescence lifetime in function of maturation time of the Tb3+:cit-cAp samples prepared at 

several Tb3+ doping concentrations. 

 



 

Figure S12. Variation of the luminescence lifetime in function of Tb3+ doping concentration of the Tb3+:cit-cAp samples at 

several maturation times. 

 

 

Figure S13. Effect of the ionic strength over the (a) R.L.I. and (b) luminescence lifetime of the Tb3+:cit-cAp samples 

prepared with different Tb3+ doping concentrations at 96 h maturation time dispersed in aqueous media. 

 



 

Figure S14. Effect of the temperature over the (a) R.L.I. and (b) luminescence lifetime of the Tb3+:cit-cAp samples prepared 

with different Tb3+ doping concentrations at 96 h maturation time dispersed in aqueous media. 

 

 


