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Dispersions of fumed silica are made in 6 kinds of mono-solvents and mixed solvents which have hydroxyl group, non
hydroxyl group, different polarity, and different molecular size. The viscosity and rheology behaviors of the each dispersion
are investigated according to the viewpoint of solvent characteristic. The silica dispersion in polar solvent with hydroxyl group
is stable and low viscous sol. The silica dispersion in non-polar solvent with non-hydroxyl group is high viscous gel. When
the solvent with hydroxyl group is added to the silica dispersions with non-polar solvents, they show the reduction of viscosity
with solvent content. They have minimum critical content which shows no viscosity change. The minimum critical solvent
content is decreased according to the polarity of solvents with no hydroxyl group. The solvation layer which is formed on
the silica surface through hydrogen bonding between hydroxyl-containing solvent and the silanol group of silica surface is
the reason of stable and low viscous sol. In case of non-polar solvent, silanol on adjacent silica particles interacted directly
by hydrogen bonding show high viscous and flocculated gel.
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Figure 1. Log scale viscosity of silica dispersions with various solvent
and different fumed silica contents.
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Figure 2. Log scale viscosity of silica dispersions with mixed solvent
system as a function of IPA contents.
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Figure 3. Shear viscosity as a function of the shear rate for TxIPx-Si
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