PHOTO CATALYTIC REDUCTION OF CO2: A STEP TOWARDS SUSTAINABLE FUELS AND CHEMICALS 
ABSTRACT
In the current context, generation of energy from renewable resources and controlling the emission of green house gases are the two key challenges for the scientists and technologists. Energy from fossil fuels is always associated with large CO2 emission, which is the major green house gas. While several options towards tackling these issues are being worked out, photo catalytic reduction (PCR) and photo electro catalytic reduction (PECR) of CO2 to yield solar fuels, like, hydrogen and hydrocarbons (methane, methanol etc.), are emerging as potentially viable processes for this application. While the utilization of solar energy for PCR/PECR processes ensures sustainability, use of CO2 as the raw material for production of fuels helps in the abatement of green house gas effects. Thus both major challenges could be addressed together by PCR/PECR processes.
Photo catalytic reduction of CO2 into fuels/hydrocarbons or artificial photosynthesis, using water as the reductant, is a complex, challenging and multi-step process with high application potential. Several investigations focusing on a wide range of heterogeneous photo catalysts for the artificial photo synthesis process have been reported [1-3]. Especially, tantalum based perovskite materials show significant activities towards water splitting and CO2 reduction [3-7]. Even though NaTaO3 is a highly efficient photo catalyst [8-11], its application is limited within UV region due to its wide band gap. A number of strategies to improve its visible light activity have been explored [5, 10-27]. In this context, we have investigated the following approaches, like, a) addition of co-catalysts (Pt, Ag, Au, RuO2, NiO, CuO)  b) band gap engineering by doping with suitable anions and cations ( N & Fe3+) and c) sensitization of NaTaO3 by metallo-porphyrins (Cobalt (II) tetra phenyl porphyrin) that help to harness visible light effectively. In all these cases, significant improvements in the activity for CO2 photo reduction in the UV-Visible region, with respect to the pristine material, have been observed. Modes of action of the co-catalysts, dopants and the sensitizer have been elucidated through a series of photo-physical, microscopic and electron spectroscopic studies. 
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