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Heterogeneous photocatalysis is a technology widely applied to the unselective
degradation/mineralization of organic pollutants present both in liquid and gaseous effluents.
However, its effectiveness to selectively oxidize and reduce substrates producing higher value
chemicals has been recently proved, demonstrating its applicability as a green alternative to
industrial catalytic oxidation reactions [1]. Important reactions from the industrial point of view
are the selective oxidation of aromatic alcohols to the corresponding aldehydes, the conversion of
biomass, the CO; reduction and the H, production. Aldehydes are used in sweet blossom and
flavour compositions for confectioneries and beverages and, furthermore, they are intermediates
in many different industrial processes. Saccharides deriving from lignocellulose hydrolysis are one
of the most abundant biomass-derived platform molecules and their oxidation can give rise to
many valuable products. The selective glucose oxidation to gluconic, formic, levulinic and lactic
acids and to arabinose and erythrose is particularly attractive because they are platform chemicals
industrially employed [2]. The oxidation of six-carbons sugars (glucose or fructose) yields 5-
hydroxymethyl-2-furfural (HMF), which can be furtherly converted to 2,5-furandicarboxaldehyde
(FDC) and 2,5-furandicarboxylic acid (FDCA), the precursors for biopolymers fabrication [3,4].
TiO; is the most employed photocatalyst because of its low cost, chemical and photochemical
stabilities, and ease of preparation but its photoactivation presents some weaknesses due to its high
electron/hole recombination rate and the need of UV light. Many approaches have been explored
to improve the TiO: efficiency and to better exploit the solar radiation, as doping with metal and
non-metal species [5], surface modification by organic species sensitization, coupling of different
semiconductors, use of alternative photocatalysts with smaller band gap values and lower
recombination rate of the photogenerated charges [6,7].

In this contribution are presented some results related to the solar light photocatalytic production
of high value added chemicals by partial oxidation and reduction reactions.
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