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Abstract (300 word limit)

Alkali activation solutions of alumino-silicates are widely used in building
and construction industry as "sealing layers”. They are considered as
green chemistry. They lead to solid material by a sol-gel transition that
strongly depends on the composition.

It has been proved that the nature and the concentration of the alkali
cation drive the final properties of the gel'. We developed theoretical
tools to characterize concentrated alkali solutions of silicates to
understand the structural and dynamical properties of such fluids. The
influence of the composition of the alkali aqueous solutions on the
physico-chemical properties of silicate oligomers identified in aqueous
solutions by NMR2 and mass spectrometry3 has been observed. Here, the
influence of the MOH concentration (M+ being an alkali cation), as well
as the nature of the alkali cation has been investigated by means of
classical molecular dynamics using explicit polarization. To this end,
polarizable force fields for describing the solvation properties of the
hydroxide anion and the silicate oligomers have been developed from
non-polarizable force field4:5.

Simulation of hydroxide alkali solution from 0.5 up to 9.66 mol L-1 was
carrying and structural properties were studied. The density, WAXS
spectra were calculated and directly compared to experiments
measurements. A good agreement between the theoretical results and
the experiments was observed®é. Furthermore, we investigated the effect
of the addition of silicate oligomers on structural properties of the
solutions. Changes in the oligomerization process are observed as a
function of the nature and the concentration of the oligomers i.e.,
monomers (Si(OH)4, SIO(OH)3-), dimers (Si2O2(OH)s-, Si2O3(OH)42-.
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Figure 1: simulation box of monomers Si(OH)4 (yellow) and dimers Si202(OH)s- (orange) at 2.0 mol kg-! in aqueous solutions of 5 mol L-' of NaOH.
For clarity, only Na* (blue) and OH- (purple) close to silicate oligomers are represented (distance ions-Si atoms inferior to 6 A).
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