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Resumen: 

One of the most critical technological improvement in the use of exfoliated graphene (EG)
and  carbon  dots  (CDs)  is  the  incorporation  into  functional  matrices  [1].  The  sol−gel
chemistry in combination with a templating approach based on self-assembly is a powerful
tool to embed functional nanostructures into thin porous films made by organic−inorganic
hybrid or functional oxides. The direct addition of graphene colloidal solution into highly
acidic sols, for instance, is an effective method to insert graphene with low amount of
defects into highly ordered siliceous and non-siliceous hybrid organic-inorganic films. This
chemical  approach  can  be  applied  to  the  fabrication  of  nanocomposite  films  with  an
organized mesoporous structure, such as nano-crystalline mesoporous titania containing
physically exfoliated graphene, with enhanced Raman Scattering [2]. The nanocomposites
have been used to develop a sensing platform based on a molecularly-imprinted organic-
inorganic porous film containing graphene (Figure 1). The platform has been capable of
enhancing the Raman spectrum of analytes dissolved in water through a combined effect
of molecular recognition, due to the imprinted cavities, and graphene-enhanced Raman
scattering (GERS), provided by the few-layer graphene embedded in the matrix [3]. The
molecular selectivity has been assessed by comparing the Raman spectra of the paraoxon
and  a  similar  organophosphate,  the  bis-(4-nitrophenyl)  phosphate.  The  molecularly
imprinted films have shown a fourfold increase of the paraoxon signal when compared with
the corresponding not-imprinted. A further improvement of the sensing technique has been
provided by decorating the graphene oxide layers with Ag nanoparticles [3]. 

Carbon dots, on the other hand, are an emerging class of carbon-based nanostructures
produced by low-cost raw materials which exhibit a widely-tunable photoluminescence and
a  high  quantum  yield  [5].  The  potential  of  these  nanomaterials  as  a  substitute  of
semiconductor quantum dots in optoelectronics and biomedicine is very high, however,
they  need  a  customized  chemistry  to  be  integrated  into  host-guest  systems  or
functionalized in core-shell structures [6]. The surface modification, the fine tailoring of the
chemical composition and the embedding into a complex nanostructured material are the
main  targets  of  combining  sol-gel  processing  with  C-dots  chemistry.  In  addition,  the
synergistic effect of the sol-gel precursor combined with the C-dots contributes to modify
the intrinsic chemo-physical properties of the dots, empowering the emission efficiency or
enabling the tuning of the photoluminescence over a wide range of the visible spectrum
[7]. Some examples of integration and application of carbon-dots into host-guest systems
and future challenges of these nanocomposites will be discussed. 
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