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Abstract  
On the basis of recent examples, we will discuss here the potentiality of homogeneous catalysis for 
the conversion of biomass to valuable chemicals. In particular, homogeneously-catalyzed 
fractionation of biomass, conversion of carbohydrates and oils will be discussed. The recycling of 
homogeneous catalysts and synergistic effect between homogeneous and heterogeneous 
catalysts will be also described. 
 
Introduction 
With the disappearance of fossil carbon reserves and growing concern about climate changing, 
biomass is now being intensely investigated as a renewable raw material for industry [1]. The 
polyfunctionality and low solubility of biomass in conventional media require the design of 
innovative catalytic processes capable of (1) overcoming mass transfer problems and (2) activating 
biomass under mild conditions. In this context, homogeneous catalysis occupies a place of choice. 
 
Results and discussion 
Here we wish to show that homogeneous catalysis offer very efficient tools for selectively 
converting biomass to higher value added chemicals. Aim of this lecture is not to provide a 
complete overview of all works dealing with homogeneous catalysis applied to biomass but more to 
discuss on recently reported innovative strategies which contributed to convert biomass through 
eco-efficient routes. In most of presented examples, the possible recycling of homogeneous 
catalysts will be particularly discussed since this point represents today the main limitation of 
homogeneous catalysis. 
After a brief introduction on biomass, we will first comment on the contribution of homogeneous 
catalysis for the fractionation of lignocellulosic biomass. This process is a necessary step that aims 
to release carbohydrates from which a large number of transportation fuels or chemical platforms 
can be then produced. Among them, we will particularly examine the case of cellulose. Cellulose is 
a biopolymer of glucose and its catalytic conversion is strongly limited by its high crystallinity [2]. In 
this context, we will show that recent works based on the smart combination of homogeneous and 
heterogeneous catalysis now offer efficient means for converting cellulose with a higher efficiency. 
In these “dual-processes”, homogeneous catalysts are generally employed for hydrolyzing 
cellulose to water-soluble carbohydrates which are further converted to valuable chemicals over 
solid catalysts. Such a concept can be also directly applied from lignocellulose. Here again, we will 
comment on the recycling of homogeneous catalysts.  
Next we will shift to the catalytic conversion of vegetable oils. Catalytic conversions of fatty 
derivatives being already the topic of another lecture, this aspect will not be discussed here. 
Therefore, we will focus here only on the conversion of glycerol which is the co-product of the 
vegetable oil industry. In this context, catalytic telomerization of glycerol and its etherification with 
fatty alcohols will de described. These two catalytic reactions are of prime importance since they 
afford a direct access to valuable amphiphilic glycerylethers. In this field of chemistry, solid 
catalysts do not afford satisfactory results yet and these products are for the moment only 
accessible thanks to homogeneous catalysis. 
Finally, in a last part, we will describe how the recent progress in the search of bio-based solvents 
contributes to offer elegant routes for the recycling of homogeneous catalysts. The case of glycerol 
and choline chloride as solvent will be particularly examined [3].  
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