RESEARCH EXPERIENCE

PhD scholarship |

My project is focused on the mechanistic study of the photocatalytic CO2 reduction
reaction into fuels on graphitic carbon nitride materials (g-C3N4). The operando X-ray
absorption spectroscopy is used to investigate the surface reactivity of this catalyst
involving the in-situ reaction cell use at APE-HE beamline at Elettra synchrotron facility.
The experimental set up on beamline was specially upgraded to conduct photocatalysis
experiments in operando and at ambient pressure. By acquiring NEXAS spectra at the N
K edge and Lz,3 edge of the dopant transition metals, it will be possible to unravel the
electronic structure of g-C3sN4 and study the mechanism of the photoreduction reaction
at the solid/gas interface. Other characterization techniques will be used to gain greater
insight into the chemical and physical properties of this material.
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Research Fellowship |

My activity is focused on the study of heterogeneous catalysis. The operando X-ray
absorption spectroscopy is used to investigate the surface reactivity of catalysts involving
the in-situ reaction cell use at APE-HE beamline at Elettra synchrotron facility. Among the
various materials investigated, my work is particularly focused on soft-XAS investigation
of graphitic carbon nitrides g-C3N4 as photocatalysts for sustainable CO2 reduction into
fuels.
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Training Experience |

Beam time experience at ESRF. My work was based on obtaining electronic and structural
insights of MIL-100(Fe) by using a combined in situ XAS/XES study targeting Fe(II) sites.
By thermal activation, Fe3* sites are created through the elimination of water, and then
Fe?* sites through the elimination of a monovalent anion. These iron sites are active
towards Methane to Methanol reaction (MTM) in presence of N.O as the oxo-transfer
agent. The synchrotron source at ESRF in combination with parallel soft-XAS studies was
very useful to reach important spectroscopic details of this catalyst material.
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Research Internship |

Master thesis internship focused on the hydrothermal synthesis of metal tungstates for
the photocatalytic nitrogen fixation. The aim of the research was to demonstrate their
character as catalysts under entirely sustainable conditions. They use solar photons as
energy sources and water as reducing reagent. The work involved the use and experience
of some important characterization techniques: X-ray diffraction (XRD), Raman
spectroscopy, plasma atomic emission spectroscopy (ICP-AES), physisorption, scanning
electron microscopy (SEM) and diffuse reflectance UV-Vis spectroscopy.
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Research Internship |

Research internship about laser deposition and characterization of hydroxyapatite thin
films on silicon and titanium substrates for the coating of bone protheses.

In this thesis work, the films were deposited using nanosecond pulses and then
characterized using various investigative techniques: atomic force microscopy (AFM),
scanning electron microscopy coupled with X-ray dispersive spectroscopy (SEM-EDS), X-
ray photoelectron spectroscopy (XPS), Raman spectroscopy and X-ray diffraction (XRD).
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