


If the addition of R2O (alkali metal oxides) to silica cause 

the formation of NBO, and [Li] = [Cs], then the same 

number of NBO are formed, but the effect is much greater in 

the latter than the former. What is happening?
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Alkali Additions

RUPTURE OF NETWORK STRUCTURE





Stillinger, Science 267 (1995)







Na additions in XPS spectra show change in NBO 

concentration and even peak location.





H6Si2O7

H7Si2O7



Geisinger, Gibbs, Navrotsky PhysChemMiner 11(1985)266

Van Heusden et al, IEEE Trans. Nucl. Sci. 46 (1999) 1562
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Energy vs. Angle

Geisinger et al., Phys. Chem. Miner. 11 (1985) 266.

 Van Heusdan et al. IEEE Nucl. Sci, 46(1999)1562

Molecular Orbital (QM) Our MD



Garofalini et al ChemPhysChem2008 

Xu et al Langmuir 2009. 

MD Simulations: Constant Pressure (1 atm) at different Temperatures



SiO2 SiO2

H2O

Garofalini et al ChemPhysChem 9 (2008), Xu et al Langmuir (2009). 





*MD: Kagan, Lockwood, Garofalini PhysChemChemPhys, 16 (2014) 9294 (15 kcal/mole)

         Ablaza, Fox, DeGuzman, Garofalini PCCP (to be published)

Xiao & Lasaga (1994); 

Pelmenschikov (2000,2001); 

Crisenti & Kubicki (2006); 

Icenhower and Dove GGA 2000

MD 

SIMULATIONS

EXPERIMENTS AB-INITIO 

ENERGY 15-24 kcal/mole* 14-24 kcal/mole 18-39 

kcal/mole

Q4 Q1Q2Q3 Q0
H





Kurkjian et al. JNCS 2003
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