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This experimental PhD work has been dedicated to the synthesis, by hydrothermal methods, and 
characterization of nanoparticles based on multiferroic BiFeO3 (BFO), with the aim of using them for 
photocatalytic applications. This material presents a bandgap of 2.1 to 2.7 eV, which allows the charge 
carrier photoexcitation in the visible range, making BFO a very interesting system for photoinduced 
processes. This thesis has been particularly focused on characterizing the properties of BFO 
nanoparticles in view of understanding the relationship of their properties on their potential use for 
photocatalytic applications. First of all, the topic of the synthesis process and the hydrothermal 
treatment effect on the composition, structural properties and physics and chemistry of the particles 
has been developed. To do so, the mastering and optimization of the synthesis processes of BFO 
particles were needed, to finally obtain different compounds with high crystalline quality and different 
morphology. Despite the size reduction of the particles (8 nm)  compared to previous works, we notice 
that, thanks to the control of the synthesis process, our BiFeO3 nanoparticles present properties very 
close to those of the bulk BiFeO3 material, keeping the rhombohedral structure R3c with weak strain 
effects. The magnetic analysis showed that even at this size BFO keeps the cycloidal magnetic order. 
The optical properties of the nanoparticles and their use on the first photocatalytic experiments using 
pure BFO for degrading Methylene blue dye have shown enhanced photocatalytic activity compared to 
previous reports, thanks to the optimized specific surface. In order to indirectly tune the optical 
properties exploiting the doping, we have succeeded in realizing a homogenous Zn doping, a partial Mn 
doping and codoping, on the Fe site. After analyzing optical absorbance data, we observe that the 
deduced bandgap decreased significantly after doping. The photocatalytic activity using doped Mn 
doped and codoped samples showed an enhanced photocatalytic activity making doped BFO suitable 
for application.

Matériaux appliqués à l'environnement 

-Traitement des déchets organiques
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