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Currently, hydrogen gas is predominantly created industrially from the steam reforming of natural gas and the break down of fossil fuels and other long chain hydrocarbons. The availability of fossil fuels is diminishing, thus a new technique for production of H2 is needed. One such technique that could potentially be utilized is the water gas shift reaction (WGSR). By combining H2O and CO, under the correct pressure and temperature, H2 and CO2 gases can be produced. When reacted in the presence of a catalyst, the activation energy is lowered pushing the reaction towards the products. Bio-molecules such as glucose and fructose can be effectively broken down into CO in the presence of base. This CO is then utilized in the Water Gas Shift Reaction in the presence of H2O and a catalyst, effectively producing H2: 
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The research mainly investigates the efficiency of several Ruthenium/Rhodium carbonyls and chlorides as the catalytic species. These species include but are not limited to Ru3(CO)12, RuCl3 and RhCl3. A series of other complexes were also utilized to test their ability to carry out the WGSR. These species included Iridium and Molybdenum complexes. Ford et al. have previously studied these species in the work preformed with homogeneous catalysis of the Water Gas Shift Reaction. To make the solution, 2mL of H2O, 6mmol of NaOH, and 8mL of 4-picoline were used. As well, 1mmol of the desired bio-molecule, and 0.05mmol of the catalyst were added to the system. These species varied depending on the experiment being conducted. The mixture was heated to 120oC and the gas phase products were analyzed using a Gas Chromatograph. Most catalysts used were not water-soluble and thus to ensure the homogeneous nature of the solution, the organic solvent (4-picoline) was utilized, The main purpose of this investigation is to determine varying conditions in which a high production yield of H2 is achieved. As well speculation to a detailed mechanistic pathway has been made. It was found that H2 gas and CO2 were in fact produced suggesting the activation of the WGSR. Finally, after heating of the solution, the CO gas is present within the reaction flask suggesting the effective break down of certain bio-molecule. 
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