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Study of TiO2/Graphene-based nanocomposites for perovskite solar cells: Synthesis and Properties

Since 2012, hybrid solar cells based on perovskite materials demonstrated several significant advances, with power conversion efficiencies now up to 22%, attracting strong interest within the scientific community. Still, efforts remain to be performed to improve photo-current generation, especially concerning the development of efficient and reliable charge transporting electrodes and selective contacts.

We recently demonstrated a significant increase in efficiency for solid-state dye-sensitized solar cells by incorporating carbon nanotubes in the TiO2 mesoporous electrode. In this context, the use of composites based on TiO2 nanoparticles and carbon nano-objects is a relevant strategy towards more efficient electron collection, if interfacial properties between both components can be finely tuned. Taking benefit from specific know-hows on both perovskite solar cell processing (state-of-the-art efficiencies) and production of specific nano-scaled materials, we aim at developing high quality TiO2/carbon-based nanocomposites for an optimal energy conversion in perovskite solar cells.

The first line of our current research is the synthesis and optimization of TiO2/graphene basednanocomposites, using the original technique of laser pyrolysis, in order to achieve well-controlled physical properties suitable for efficient and stable cells. Particular attention is paid to synthesis conditions and correlated materials as well as final solar cells properties. Our presentation will be then focused on the nanocomposites characterization such as morphological and structural analysis, TiO2/graphene interface analysis, physical properties evaluation and their role and effects within perovskite solar cells. 
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