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Abstract

The thermochemical process converts almost any kind of biomass to a desired
final product, i.e. gaseous or liquid transportation fuels and chemicals. The
transportation fuels obtained in this way are renewable biofuels, which are
alternatives to fossil fuels. During the last few years, thermochemical plants
for the production of bioethanol have been launched and another is under
construction. A total of about 290 million liters of ethanol are expected to be
processed per year, mostly using municipal solid waste. Considerable efforts
have been made in order to find a more selective catalyst for the conversion of
biomass-derived syngas to ethanol.

The thesis is the summary of five publications. The first two publications
(Papers I and II) review the state of the art of ethanol and higher alcohols
production from biomass, as well as the current status of synthetic fuels
production by other processes such as the Fischer-Tropsch synthesis. Paper III
analyses the catalytic performance of a mesoporous Rh/MCM-41 (MCM-41 is
a hexagonal mesoporous silica) in the synthesis of ethanol which is compared
to a typical Rh/SiO2 catalyst. Exhaustive catalytic testing including the addition
of water vapor and modifying the hydrogen partial pressure in the syngas
feed-stream which, in addition to the catalyst characterization (XRD, BET,
XPS, chemisorption, TEM and TPR) before and after the catalytic testing,
have allowed concluding that some water vapor can be concentrated in the
pores of the Rh/MCM-41 catalyst. The concentration of water-vapor promotes
the occurrence of the water gas shift reaction, which in turn induces some
secondary reactions that change the product distribution, as compared to
results obtained from the typical Rh/SiO2 catalyst. These results have been
verified in a wide range of syngas conversion levels (1-68 %) and for different
catalyst activation procedures (catalyst reduction at 200 °C, 500 °C and no-
reduction) as shown in Paper IV. Finally, similar insights about the use of
mesoporous catalyst have been found over a Cu/MCM-41 catalyst, shown in
Paper V. Also in Paper V, the effect of metal promoters (Fe and K) has been
studied; a noticeable increase of ethanol reaction rate was found over Cu-Fe-K/
MCM-41 catalyst as compared to Cu/MCM-41. 
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