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Assuming that the molar activation energy in a fluid is interpreted as a measure of
the potential energy barrier required for the molecular movement [1], the viscosity of a
fluid depends on the actual size of the molecules, and the presence of solid particles in a
suspension increases the dissipation of energy when the system flows, therefore it is
expected that the viscosity of the suspension is higher than that of the pure solvent at a
given temperature. The dependence of the viscosity of some silica/glycol suspensions
with the temperature can be fitted using an empirical function analogous to the
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Arrhenius equation, Inn = P In C, where 1 is the viscosity, C is a system-dependent

constant, E is the molar activation energy for the viscous flow, T is the absolute
temperature and R is the gas universal constant. When the temperature of the suspension
decreases two effects are observed. First, larger aggregates of particles are formed due
to the reduction of the thermal agitation and, second, the number of links among the
molecules of the liquid phase increases. These two effects give place to a higher
increase in the viscosity with the temperature compared to the pure solvent. Assuming
that a higher viscosity value is due to a smaller free volume available for the molecular
movement, and taking into account that the free suspension volume is limited only to
the liquid fraction [2], it should be expected that the viscosity of the suspension is less
sensitive to temperature than that of the pure solvent.

In this work the dependence on the temperature of the viscosity values of the
silica/glycol suspensions is compared to that of the liquid media. The results have
shown a lower activation energy when the solid volume fraction increases, which has
been explained with a scheme that assumes that the particle links are less sensitive to
thermal energy absorption than the joining bonds among the solvent molecules. Our
conclusion is that, for a given mechanical energy applied to the system, the thermal
energy absorbed by the system is mainly used in the rupture of bonds between the
solvent molecules. This study can be useful to understand the mechanisms that govern
the differences in the activation energy values found between samples of foods, in
which many factors are connected with sample composition [3].
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