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Research activity

The research activity is focused on the applications of clay minerals that, suitably functionalized
through adsorption/intercalation processes, can be exploited in environmental or (bio)catalytic
contexts.

The main research field includes:

Gas trapping: production of hybrid materials working at the solid-gas interface able to capture
hazardous and smelling gas pollutants from petrochemical industries and combustion of oil and natural
hydrocarbons (thiols, hydrogen sulfide, polyaromatic hydrocarbons and their alogeno-derivatives,
amines). The solid trap must allow for recovery and reuse. For this purpose, we exploit natural clay
minerals (kaolinite, montmorillonite, sepiolite), functionalized by adsorption and intercalation of metal
complexes. These functional materials can be profitably exploited in the fields of environment
remediation and human health protection.

Heterogeneous catalysis: study of the adsorption of biological molecules on kaolinite as a first step to
understand how immobilization on a clay mineral can tune the properties of adsorbed biomolecules. In
particular, we focus on the ability of immobilized cytochrome ¢ and its mutant to catalyze oxidation of
pollutant and organic molecules in the liquid phase, such as phenols. The goal is the production of a
solid mineral-cytochrome interface imparted with efficient heme-based peroxidase activity with the
advantages of heterogeneous catalysis, in particular maximization of the surface of contact between
catalyst and reagents and the easy recovery of the catalyst at the end of the reaction. This catalyst, made
by a cytochrome c adsorbed on a clay mineral, is a green catalyst.

Deflocculation of clay mineral suspensions: study of the interaction of clay minerals with
deflocculants to define the physical and chemical bases of their mechanism of action and to define the
correlations existing between the structure of the mineral-deflocculant interface and the rheological
properties of the mineral suspensions.
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