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Résumé

Whereas climate predictions are increasingly alarming, renewable energies development
is becoming urgent and for that, hydrogen is considered by the scientific community as one
of the best alternatives to fossil fuel combustibles. Today, dihydrogen is mainly produced
from energy-intensive routes such as methane reforming or electrolysis. A more environment
friendly dihydrogen production method is the biogas route via pyrolysis of biomass. Unfor-
tunately, this process also produces a non-negligible amount of other greenhouse gases such
as CO2, CO, H2S.
For its use in fuel cell-based applications, the H2 needs to reach a purity of 300 µmol.mol-
1.(1) Consequently, the proposed biogas route requires an important purification step because
these impurities can severely poison the platinum electrocatalyst employed in electrodes and
cause degradation of the performance of the devices.

The aim of my thesis work is to investigate new fluorinated porous materials for hydro-
gen purification. The idea here is to explore a category of hybrid porous materials called
”Metal Organic Framework” capable of selectively adsorbing targeted gases like CO2, and
thus decontaminate the biogas mix produced by biomass pyrolysis.

In this presentation, I will show my work carried out on three-dimensional anion-pillared
MOF materials of primitive cubic topology. They consist in M-pyrazine square layers inter-
connected by octahedral pillars of M’ and fluor (M, M’ = metal, Fe, Co, Ni, Nb, Al...).(2,3)
This family derivates from a compound named NbOFFIVE-1-Ni already reported for its
remarkable CO2 capture properties by P. M. Bhatt et al. in 2016.(4) The modified MOFs,
synthesized by microwave assisted hydrothermal route, were characterized by a set of comple-
mentary techniques such as powder or single crystal X-Ray Diffraction (PXRD and SCXRD),
thermal analysis or gas adsorption.
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