Computational Details:

The Role Of Water In Silica Oligerization.

SUPPORTING INFORMATION

Calculations were performed with the CPMD package, version 3.11.(http://www.cpmd.org).

Electronic states are expanded in plane waves with a wavenumber of up to 70 Ry. The mass

associated with the fictitious electronic degree-of-freedom is 700 a.u. The time-step in the

numerically integrated equations-of-motion is 0.145 fs. In these simulations, the hydrogen atom

mass was set to 2.014102 amu.

Initial geometry of dimerization reaction (xyz format)
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Snapshots of representative configurations of ab initio molecular dynamics simulations of anionic mechanism of silica dimerization. White,
red, and yellow indicate hydrogen, oxygen, and silicon atoms, respectively. Numbers indicate bond lengths [A].

Figure S1.Snapshot of dimer formation




Figure S2.Snapshot of linear trimer formation.




Figure S3. Snapshot of 3-ring formation




Captions

Figure S1. Formation of asilica dimer. Snapshots of subsequent stages in the formation as
observed in an ab initio molecular dynamics simulation. Panels a, b, and ¢ show the formation of
a Si-0O bond. Panels d, e, and f show how awater molecul e detaches from the silica dimer.

Figure S2. Formation of alinear silicatrimer. Snapshots of subsequent stages in the formation
as observed in an ab initio molecular dynamics simulation. Panels a, b, and ¢ show the formation
of aSi-O bond. Panels d, e, and f show how a water molecul e detaches from the linear silica
trimer.

Figure S3. Formation of athree-ring silicatrimer. Snapshots of subsequent stagesin the
formation as observed in an ab initio molecular dynamics simulation. Panels a, b, and ¢ show the
formation of a Si-O bond that converts the linear trimer in to athree-ring. Panels d, e, and f show
how a water molecul e detaches from the three-ring trimer.



