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Potential parameters derived for this work (short-range cutoff 20 Å). 

 
 Charges (e) Core-shell 

interaction (eVÅ-2) 

Ion Core Shell  

Ca +2.000   

P +1.180   

F +1.380 -2.380 101.2000 

Phosphate oxygen (Op) +0.587 -1.632 507.4000 

Silicate oxygen (Os) +0.84819 -2.84819 74.92038 

 Buckingham Potential 

Ion pair A (eV) ρ (Å) C (eVÅ6) 

Ca  - Op 1550.0 0.29700 0.0 

Ca – Os 2966.5 0.29700 0.0 

Ca - F 1272.8 0.29970 0.0 

Si - F 2545.6 0.29970 0.0 

Si - Os 1283.91 0.32052 10.66158 

Si - Op 670.9 0.32052 3.76 

Op – Op 16372.0 0.21300 3.47 

Os – Os 22764.3 0.14900 27.88 

Op – Os 16372.0 0.21300 3.47 

Op - F 583833.7 0.21163 7.68 

Os - F 1117385.1 0.21163 14.6 

F - F 99731834.0 0.12013 17.02423 

 Morse Potential 

 D (eV) α (Å-1) r0 (Å) 

Pcore - Opcore 3.47 1.900 1.600 



 Three-body Potential 

 k (eV rad-2) Θ0 

Opcore − P – Opcore 1.322626 109.47 

Osshell − Si – Osshell 2.09724 109.47 

 


