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Abstract
Biomass conversion plays a tremendous role in obtaining value-added chemicals and fuels from renewable sources without use of petrochemicals. In the last decade magnetically recoverable catalysts have received considerable attention due to more environmentally friendly processes, conservation of energy, and cheaper target products. In this talk I will discuss the use of magnetically recoverable catalysts for biomass and biooil related processes, including transformations of cellulose to value-added chemicals, syngas (produced by biooil pyrolysis) to methanol and methanol to hydrocarbons (fuels) as well as biooil hydrogenation to important chemicals. Figure 1 shows high resolution transmission electron microscopy (HRTEM) image of the magnetic zeolite containing Ni nanoparticles (left), its energy dispersive spectroscopy (EDS) map (superposition of Fe and Ni maps, center), and the methanol-to-hydrocarbon (MTH) reaction pathway (right). Modifying the iron oxide (magnetite, Fe3O4) amounts, we were able to control the catalyst activity and the product distribution in MTH. The modification of zeolites with Ni nanoparticles allowed us to significantly improve the catalyst stability due to diminishing coke formation and disordering of the coke formed. As is relevant to many catalytic systems, it will be demonstrated that the presence of magnetic iron oxide nanoparticles can enhance catalytic activity or change the reaction mechanism, allowing for more valuable products. In some instances, however, the presence of iron oxide can be detrimental due to side reactions. In such a case, a proper iron oxide nanoparticle protection/stabilization is required to suppress side reactions. 
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Figure 1. HRTEM image (left) and superposition of Fe and Ni EDS maps (center) of the magnetic zeolite with Ni nanoparticles and the MTH reaction pathway (right).
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