C@@N@N

&
a

., Universita
é degli Studi
% o * diPalermo @

prcse” — N

s
193 C()'""egno Congliunto
i §

ﬁ \}idelle Sezioni SiciliateiCalabiiia

5 - Pa 1H-12: Dicembire 2023

Atti del Convegno

Societa

Chlmlca —=

\ It l. f«.—;- R 5 e e P S iy i g i s o




2 . ? é Societa

C I @ s Wf’? \ Italiana
& vegno Conglunto

{1 Sezioni Sicilla @ Calabria

=.=clclla Societa Italiana

Comitato Scientifico

Donatella Aiello
Universita della Calabria

Delia Francesca Chillura Martino
Francesca D’Anna Universita degli Studi di Palermo

Universita degli Studi di Palermo Laura De Luca

Universita degli Studi di Messina
Mariagrazia Fortino
Universita Magna Graecia
di Catanzaro

Emilia Furia
Universita della Calabria

Cosimo Fortuna
Universita degli Studi di Catania

Daniela lannazzo
Gabriele Lando Universita degli Studi di Messina

Universita degli Studi di Messina Angela Malara

Universita Mediterranea di Reggio Calabria

Raffaella Mancuso

Universita della Calabria Tiziana Marino

Agostino Marrazzo Universita della Calabria
Universita degli Studi di Catania

Teresa Pellicano
Ugo Perricone Universita Mediterranea di Reggio Calabria

Fondazione Ri.MED
ondazione i Pierluigi Plastina

Universita della Calabria

Maria Rosaria Plutino
ISMN-CNR Messina Mario Prejané

Cataldo Simari Universita della Calabria
Universita della Calabria



: / onveghe Conglunte
@U@ Sezioni Sicflia @ Calabria
£ 5clella Societa Italiana

Clz ¥, £ N

0C-02

Nb,Os and its composites with C3N4, TiO, and graphene as photocatalysts
in aqueous solution for the generation of H, by photoreforming
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Hydrogen is a versatile energy carrier in the context of decarbonisation and the
energy transition towards renewable sources. Photoreforming of aqueous
solutions containing organic compounds is a process that combines the
generation of hydrogen from water and the oxidation of an organic substrate in a
single process occurring under ambient conditions.”

In the present research, a series of photocatalysts based on the semiconductor
Nb2Os have been prepared and tested for the non-selective photoreforming of
ethanol, used as a sacrificial reagent in water. The ammonium niobium oxalate
complex was transformed through a hydrothermal process, lasting from 1 to 4
days, into Nb>Os. The composites were also obtained in the presence of C3Ny4
prepared from melamine and with commercial TiO, and graphene.

The activity of the materials was measured as a function of the amount of H,
produced under UV irradiation or natural sunlight. Pure Nb>Os are active,
obtaining a maximum of 60 mmol-g™ h™ of H, for the catalyst prepared after 3
days in the autoclave. The presence of TiO, along with Nb,Os improves the
activity of the oxide, however the presence of graphene or CsN4 does not
influence the reaction. The maximum activity was achieved with the Nb,Os-TiO,
composite prepared after 3 days of hydrothermal treatment, resulting in the
formation of 120 mmol-g'1 h™' of H, with an apparent quantum yield of ca. 37%
using UV LED light at 365 nm. The activity decreases to 11 mmol-g™ h™ of H,
under solar radiation. The TiOz-graphene composite is the one that shows the
best productivity, obtaining 300 mmol-g™ h™" of H,.
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