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Nowadays a major effort in environmental catalysis is focused on reducing the content of sulfur and nitrogen oxides in the atmosphere. NO2 and SO2 are common air pollutants produced during the combustion of fuels in automotive engines, factories and power plants. SO2 results from the burning of S-containing impurities present in all oil and coal derived fuels. On the other hand, NO2 is produced by the thermal fixation and oxidation of nitrogen in combustion operations that use air as an oxidant. In our industrial society, there is a clear need to develop methods with a high efficiency for the removal or destruction of SO2 (DeSOx processes) and NO2 (DeNOx processes).  Metal oxides can be useful in this respect. Studies have been carried out to investigate the fundamental chemistry of SO2 and NO2 on a series of oxides (ZnO, MgO, CeO2, TiO2, CuO, Cr2O3) using synchrotron-based photoemission, x-ray absorption near-edge spectroscopy (XANES), and first-principles density-functional calculations.  These studies reveal basic principles for facilitating the breaking of S-O and N-O bonds on oxide surfaces and enhancing the efficiency of DeSOx and DeNOx catalysts.






