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ABSTRACT

The synthesis of porous silica-based materials obtained by a bottom-up, sol-gel chemistry-based, process (gels,

powders, thin films, fibers) constitutes an exciting challenge for the many applications, like catalysis, sensing

and drug delivery, in which high specific surface area constitutes a crucial characteristic. So far, many strategies

have been developed to introduce either monomodal micro (< 2 nm), meso (2-50 nm), macro (> 50 nm) or

multiscaled porosity at once. Typically, organic or the petroleum derived templates are currently used to obtain

micro- or meso-scale porosity with a long-range order. A common point to all these sysnthesis systems is that

template removal is a necessary step to provide access to porosity. Removal of the template takes place with

soxhlet washing, calcination and other interesting techniques based on the stimuli-driven dissociation of

coacervates.

The present work discusses the application of natural compounds sophorolipids (SL), a family of entirely bio-

derived glycolipids in the preparation of hierarchical silica materials. These natural compounds can be obtained

in large amounts by yeast culture in presence of several carbon sources, like glucose, fatty acids but even

alkanes and waxes. Due to their reduced environmental impact biosynthesis, confirmed by a recent life cycle

analysis study, sophorolipids (SL) have attracted a fair attention of the home and skin-care industry. Acidic SL

are in particular interesting pH-responsive probes whose self-assembly behaviour strongly depends on pH. In

particular, in our early work we have shown how pH also affects porous structure of a silica-based thin film

using the evaporation induced self-assembly (EISA) process. We discuss the template and porogenic effect of

SL in the synthesis of silica powders obtained by the precipitation technique in water. In particular, we show

how it is possible to play with the interactions between the inorganic scaffold with sophorolipids to tune the

particle shape, its pore size distribution and, interestingly, pore accessibility, which, under specific conditions,

can be done without removal of the structuring agent.

Figure 1. Nitrogen adsorption-desorption isotherms of calcined SL derived silica samples
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