N

N

TiO_ 2/graphene-based nanocomposites synthesized by
laser pyrolysis: properties and application in perovskite
solar cells
Raphaélle Belchi, Aurélie Habert, Johann Bouclé, Nathalie Herlin-Boime

» To cite this version:

Raphaélle Belchi, Aurélie Habert, Johann Bouclé, Nathalie Herlin-Boime. TiO_ 2/graphene-based
nanocomposites synthesized by laser pyrolysis: properties and application in perovskite solar cells.
C’Nano 2017, Dec 2017, Lyon, France. cea-02341921

HAL 1d: cea-02341921
https://cea.hal.science/cea-02341921
Submitted on 31 Oct 2019

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://cea.hal.science/cea-02341921
https://hal.archives-ouvertes.fr

C’'Nano 2017 - Call for proposals

Poster and Oral presentations

Presentation (chose one)

X Poster presentation

Symposium - For a poster presentation, chose one or several symposiums according to your

research topic

Workshop “NanoBio” - Life Nanoscience and NanoBiotechnology

[ ] NanoBio 1 - NanoBioAssembly
[ ] NanioBio 2 - Imaging and Nanoprobes
|:| NanoBio 3 - Biosensors

Workshop “Nanomat” - Innovative Nanomaterials and Advance Characterization

|:| Nanomat 1:
|:| Nanomat 2
|:| Nanomat 3

Workshop “NanolnWorld” : Nanosciences for a Sustainable World

[ ] NanolnWorld 1
X NanolnWorld 2 — Solar energy production and storage

[ ] NanoInWorld 3 — Nano integration in society

Workshop “NanoPhot” — Nanophotonics

|:| NanoPhot 1 - Resonance & quantum nano-optics
[ ] NanoPhot 2 — Emergent nanomaterials for nanophotonics




Title and affiliations (must fit in this box)
TiO2/graphene-based nanocomposites synthesized by laser pyrolysis: properties and
application in perovskite solar cells

Raphaélle Belchil' 2, Aurélie Habert?, Johann Bouclé?, Nathalie Herlin-Boime!

1. NIMBE, CEA, CNRS, Université Paris-Saclay, CEA Saclay 91191 Gif-sur-Yvette France
2. Univ. Limoges, CNRS, XLIM, UMR 7252, F-87000 Limoges, France

Abstract (No longer than 250 words. Both the abstract and references must fit in this box. Style

is Calibri 12, single line spacing)

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 [Zhoul4, NREL efficiency table!]. 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.
Titanium dioxide mesoporous layer, commonly used as electron transport layer, presents
defects that trap electrons and favor electron-hole pair recombination. Carbon
nanostructures are good electron transporters, therefore the use composites of TiO, and
carbon nanostructures seems to be a relevant strategy to reduce recombination
phenomena and thus to improve electron collection [Wang15].

Here, we combine specific know-hows on both perovskite solar cells processing and
production of nano-scaled materials by laser pyrolysis. Our aim is to develop high quality
TiO2/graphene nanocomposites with well-controlled physical properties for an optimal
energy conversion.

Particular attention is paid to material characterizations such as morphological and
structural analysis as well as physical properties evaluation of the nanocomposites and their
role and effects within solar cells. Our results show a larger dark current in presence of
graphene, as well as larger photocurrents and smaller series resistance, traducing the
benefits of graphene for a better charge collection in the device. More generally, a
significant increase in power conversion efficiency is observed for perovskite solar cells
containing graphene in the TiO, mesoporous layer.
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