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The search for renewable and clean energy sources able to replace fossil fuels has increased in recent years, 

due to environmental concerns and energy dependence. The conversion of renewable sources such as biomass 

to liquid fuels in an integrated gasification and Fisher-Tropsch synthesis (FTS) may be a promising technology 

for carbon mitigation.
1
 On the other hand, recently, the concept of solar fuels gained great relevance as it 

refers to the production of chemicals that can release chemical energy using sunlight as a primary energy 

resource.
2
 The most part of the solar fuels research has been focused on the solar thermochemical splitting of 

water and carbon dioxide, that originates syngas which can be processed by FT method into fuels. As 

gasification means partial oxidation of biomass resulting in a mixture of CO, H2, CO2 and N2, the objective of 

this work will be the production of fuels by photocatalytic FT synthesis (PFTS) of CO, CO2 and H2. The 

catalysts must comprise two different specific sites, for the simultaneous photoreduction of CO2 and CO 

PFTS. In the literature there are some works reporting the photocatalytic reduction of CO2 to methane by H2 
2
 

or the activation of CO under solar light irradiation for the production of hydrocarbons.
3
 

The design of photocatalysts, requires the improvement of two crucial aspects: i) to fit 

the band gap of catalysts allowing the use of solar radiation and ii) the control of the 

porosity and surface chemistry favoring the CO and CO2 adsorption to increase its 

conversion. As, oxygen vacancies (OV) have a crucial role to increase the light 

response of photocatalysts to the visible range, special attention will be devoted to 

creation and stabilization of OV by different chemical and thermal treatments of 

photoactive materials.  

The work program comprises the following tasks: (1) Literature revision for the 

evaluation of the state of the art of issues related to PFTS (2) Preparation of catalysts 

(3) Characterization of catalysts (4) Catalytic tests with simulated sunlight as the 

source of energy.  

The task concerning preparation of catalysts comprises the development of photoactive materials with the 

fitted band gap and surface chemistry able to increase its photoactive response in the visible range of solar 

spectrum. Partially reducible oxides such as TiO2, and ZrO2 will be used and modified by metal or non-metal 

doping. Nanoparticles of these active phases will be supported on zeolites or carbon materials. The catalysts 

will be characterized by XRD; nitrogen physisorption, UV-Vis spectroscopy; TEM and SEM. 
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