SUPPLEMENTARY DATA

Table S1: Bond length and bond strength of some selected A-O bonds (A = Si, Al, B, Be, P).
Difference of electronegativity (o - x4) between O and A in the Pauling scale.

A-O Bond length Bond strength %0 = YA
bond A) (kJ/mol) (Pauling scale)
Si-O 1.63 452 1.5

Al-O 1.62 502 1.8

B-O 1.36 536 14

Be-O 1.33 437 1.8

P-O 1.63 335 1.2

Table S2. Structural classification of silicates. Structural features of each class are given,
together with the corresponding stoichiometry (Si:O ratio) and Q, nomenclature.

Class Structural features Si-O ratio Q, nomenclature
Nesosilicates  Isolated tetrahedra:SiO,* )
(N) 1:4 Qo
Sorosilicates  Isolated pairs of tetrahedra sharing one 97 Q
(S) oxygen: Si,0;> ' !
CycIO(Sé I)lcates Ring silicates 13 Q
Inosilicates Single chains of tetrahedra or 1:3 (single) Q- (single)
)] Double chains of tetrahedra 4:11 (double) Q, and Q3 (double)
Phyl IO(SF':)I icates  Sheet silicates 25 0
Tektosilicates 3D framework of tetrahedra ,
) 1:2 Qq

Table S3: Total energies per Si atom (in Hartrees) of some selected SixO,F. clusters at T = 0
K and without inclusion of the zero-point energy, computed at the DFT/B3LYP/def2-TZVPD
level of theory from the optimized geometries.

Q. coordination type Cluster Total energy per Si atom (Hartrees)
Si30sFs -564.812
Q2 Si,O4Fs -564.815
SigOgF12 -564.816
Si,OgF4 -502.522
Qs SigO12Fs -502.540




Geometry of the clusters considered in the study, after optimization at the
DFT/B3LYP/def2-TZVPD level of theory (Cartesian coordinates given in A).
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Figure S1. Correlation between Si-O and Si-F bond lengths in the structural models for

silicates sketched in Figure 2.



