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Mesoporous silica particles are the inorganic bedrock on which, through functionalization processes, it is possible to build up inorganic and hybrid nanomaterials with multiple emerging applications. In fact, they have been designed very complex systems involving sophisticated functionalities, although the role played by the inorganic silica support is frequently underestimated. Here, we report on mesoporous spherical silica particles synthesized by combining the atrane route (which starts from complexes including triethanolamine-related ligands as Si source) [1] and the Stöber method (which implies using hydro-alcoholic reaction media) [2]. A fine-tuning of the aging time (from minutes to 1 day) allows a kinetic control of the particle size (in the ca. 100-200 nm range) together with a remarkable particle-size homogeneity (Figure 1a). On the other hand, the particle-size dispersion is even reduced when the particles are aged under hydrothermal conditions, process that in turns results in a regular surface roughness (Figure 1b). Also, post-treatments at fixed pH values and using different media (water, PBS...) can induce a massive and controlled degradation, without size reduction, that generates a meso/macroporosity additional to that typical of the original material (associated to the templating effect of the micelles) (Figure 1c). The resulting Stöber-type particles show an enhanced porosity able to accommodate relatively large guest species.
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Figure 1: (a) Size vs time. TEM of the hydrothermal treated (b) and degraded (c) samples.
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