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ABSTRACT
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Biomass gasification is a promising technology for producing CO- and H-
rich gases to be used for many applications. However, the presence of heavy organic
impurities in the flue gas, ie. tar, is the main technical barrier in the hiomass
gasification process, making catalytic hot gas conditioning a necessary step in most
gasification application. Therefore, there has been emphasis on the development of
highly active and carbon formation resistance catalyst for tar elimination. In this
study, the total oxidation and steam reforming of model tar compounds (benzene,
toluene and naphthalene) over Ceo2-Zro 2 and NifCeo 2-Zro2-based catalysts were
investigated. The experimental results showed that Mn-doped Ce02-Zr02 mixed
oxides, CeorsZro.1sMno.002 particularly, catalyst exhibits the highest activity toward
complete oxidation of the three studied tar compounds. Based on kinetic study results
of naphthalene oxidation over Ce02-Zr02 mixed oxides, the reaction mechanism can
be expressed by the Mars-van Krevelen mechanism, indicating that the catalytic
activity was related to the redox properties of the catalysts. For steam reforming
reaction, Ni/Ceo.7sZr0.25-xMn02 and Ni/Ceo.7sZro.isMeo.ioo2 (Me = Cr, Fe, Mn and
V) catalysts exhibit high activities and stabilities for toluene and naphthalene steam
reforming with no sign of deactivation in a period of & hours. In particular, the
incorporation of Mn into ceria-zirconia mixed oxide is able to modify the redox



properties of the mixed oxide support. Moreover, the presence of Mn results in the
dramatic decrease in carbon formation with the absence of filamentous carbon.
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