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The more the merrier: thicker pore walls to increase stability
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The discovery of ordered mesoporous silicas was a milestone in the materials science field, not only from the preparative point of view, but also due to their applications. However, when high temperature conditions are required, their amorphous nature and thin pore walls imply a drawback due to the relative ease with which the mesostructure collapses. To increase its robustness, we must promote the growth and condensation of the inorganic skeleton. This facet has already been explored using a diversity of Si sources [1]. We have persisted in using silatranes as hydrolytic precursors of silica in synthesis assisted by CTAB as templating agent, but we have explored the effect of introducing in our preparative path a second surfactant such as F127 [2]. The role played by each surfactant is different (Figure 1a). The strong S+I- interactions with silica favour the functionality of CTAB as primary template able to generate cylindrical mesopores (after CTAB evolution). On the other hand, the milder interactions with silica and the amphiphilic nature of the block copolymers allow that F127 acts by blocking the access of the reagents, CTAB micelles and silica oligomers, to the nanoparticle’s surface, what hinders a “normal" growth. However, the diffusion difficulties through F127 aggregates are lower for the silica oligomers than for the relatively large CTAB micelles. This steric-type access-selectivity favours the growth of the pore walls (Figure 1b). Furthermore, the F127 addition promotes high particle dispersion (Figure 1c), which remain as colloidal suspensions for months.
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Figure 1: (a) Proposed reaction mechanism. (b) Pore wall thickness vs [F127]. (c) TEM image showing a high dispersion degree.
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