Mesoporous Carbon-TiO2 Composites for Photocatalytic Degradation
of Pollutants in Air
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The combination of TiO2 and adsorbents materials is intensively studied for designing
composites with adsorption properties and photocatalytic improvement[1]. Previous
studies with bifunctional photocatalysts based on magnesium silicate and titanium
oxide, have shown excellent properties for photodegradation of trichloroethylene in gas
phase [2] [3]. These systems, which combine the photocatalytic properties of the
semiconductor with the adsorption properties of materials with high surface area, allow
increasing the reaction rate, promoting the mineralization and prevent the formation of
undesired reaction products.
In this way, carbonaceous materials have suitable physicochemical properties, are often
used as adsorbents due to its high surface area and porosity, high capacity for absorbing
UV-Vis light, and are stable, cheap and available materials [4].
Accordingly with this information, in this communication we present the results
obtained with the combination of different types of carbonaceous materials with TiO2.
For this purpose, 3 types of mesoporous carbons (graphitic, hydrophobic and
hydrophilic) and 3 activated carbons (wood, coal and peat sources) were selected for the
treatment of organic compounds in gas phase of different nature: formaldehyde (FMD)
and trichloroethylene (TCE). The hybrid photocatalysts were prepared by mechanical
mixture using a commercial powder TiO2 and by incipient impregnation using a TiO2sol. Materials with different carbon:TiO2 ratio were prepared. The samples prepared
were characterized by TGA-DSC, N2 adsorption-desorption isotherms, XRD, UV-Vis
spectroscopy, electrophoretic migration and SEM microscopy, among others. Moreover,
the photocatalytic performance was evaluated using a flat continuous reactor with a
glass window. Samples were irradiated by two UV-A light (8W Philips) modifying the
total gas flow (100-900 mL min-1) and residence time (0.3-3.9 s). In addition, the
adsorption ability of the raw materials and the mixtures in dynamic conditions was
evaluated. The experiments were conducted in the absence of water vapor in the gas
stream, for study the influence of the carbonaceous materials on the photocatalytic
activity and the adsorption capacity of the pollutant without water interferences.
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