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Abstract

Carbon and clays are abundant natural resources known and used as raw materials for centuries around the world. They
exhibit very different properties regarding their structural arrangement, electrical and thermal conductivity, rheological
characteristics, etc., but both have been assembled to produce diverse type of functional materials with applications in many
diverse fields. So, it is possible to prepare carbon-clay hybrids with uses ranging from conventional pencil cores to
advanced composites where the presence of highly conductive graphene and/or carbon nanotubes afford their employ in
applications from energy production and storage to fillers for polymer nanocomposites, active phases of sensing devices,
specific sorbents of pollutants and improving catalytical systems. The assembly of carbon and clay components can be
reached through both, fop-down and bottom-up synthetic strategies giving rise to a variety of functional nanostructured
materials. The first type of approaches is based on very simple methodologies allowing the assembly of the individual
components, where multiwall carbon nanotubes (MWCNT) and graphene nanoplatelets (GNP) assembled to sepiolite
fibrous clay applying sonomechanical treatments constitute representative examples of the resulting carbon-clay composites
The second strategy, i.e. the bottom-up approach, is based on the use of organic precursors such as organic molecules,
polymers, biomolecules and biomass, which are thermally transformed into carbonaceous materials in the presence of clays
such as smectites (e.g. montmorillonte), sepiolite, palygorskite and halloysite. This lecture will discuss on the latest
advances on this topic addressing aspects related to the possibility to produce very different carbon-clay hybrid materials
showing ability toward functionalization and therefore deserving as advanced materials of great potentiality in diverse
applications.
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