Hydrogenation of Carbon Dioxide using Au Catalysts
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Abstract
Fossil fuels are still the primary source of energy in the world, which makes the concentration of CO2 continuously increase. Appropriate measures need to be taken to decrease this tendency. CO2 can be hydrogenated to produce high added-value chemicals, such as methanol, methane and carbon monoxide. 
In this work, gold nanoparticles were supported on different metal oxides (Al2O3, CeO2, Fe2O3, TiO2 and ZnO) by a deposition-precipitation method. The activity of these catalysts for CO2 hydrogenation was tested using an online gas chromatograph. 
It was shown that the support had a critical influence on the process. Au/Al2O3 was nearly. Au/CeO2 and Au/ZnO were very selective to methanol production. Au/TiO2 and Au/Fe2O3, although showing higher CO2 conversion, produced mostly carbon monoxide and methane. 
Au/CeO2 showed the best results for methanol formation, although CeO2 alone was inert. The high activity of Au/CeO2 can be attributed to a synergistic effect between Au and CeO2.
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