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Elementary steps of catalytic conversions in water 
 

Abstract: The high reactivity of lignocellulose constituents requires conducting 
not only the hydrodeoxygenation, but also reactions to cleave and form C-C bonds 
in water. The lecture describes the elementary steps of the metal catalyzed 
hydrogenation/dehydrogenation, decarboxylation as well as C-O bond 
hydrogenolysis and the acid catalyzed dehydration and alkylation reactions. The 
state of a noble (Pd) and a base metal (Ni) and its influence on the interaction with 
the reactants will be compared under reaction conditions using in situ X-ray 
absorption and IR spectroscopy in order to better understand the nature of the 
catalytically active sites and their potential degradation. Acid base reactions of 
light alcohols, but also of cyclohexanol and phenol in zeolites will be described in 
the presence and absence of water. We will discuss how the competition of 
molecules and water for acid sites influences rates and selectivities inducing 
positive and negative effects for the targeted catalytic reactions. 
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