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Renewable fuels from biomass feedstocks

» Deoxygenation of crude bio-oil: Limitations
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Alkali metal-grafted USY zeolites

» Generation of basic sites viag alkaline treatments in alcohols
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Alkali metal-grafted USY zeolites

» Generation of basic sites viag alkaline treatments in alcohols
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Alkali metal-grafted USY zeolites

» Generation of basic sites via alkaline treatments in alcohols
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Calcium hydroxyapatites

» Acid-base bifunctional catalyst
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Mg-loaded USY zeolites
» Moderated basicity through dispersion
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Mg-loaded USY zeolites
» Moderated basicity through dispersion
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Mg-loaded USY zeolites
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Complexity gap: model compounds and bio-oil
» Stability in the propanal self-condensation
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Complexity gap: model compounds and bio-oil

» Stability in the propanal self-condensation

Propanal condensation
1. Kinetic studies with pure model
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Mixtures of propanal with other model compounds

» Reaction orders in binary mixtures with propanal

Reactant K-USY Mg-USY Ca-HA
propanal 1.01 0.72 1.07
acetic acid -0.40 -0.55 -0.78
methanol -0.03 -0.06 -0.0§
water -0.0§ -0.04 -0.27
ropanal propanal
, propanal Prop aldol cond. products
surface species . aldol cond. products T
acetic acid T acetic acid
acetic acid
methanol
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Conclusions
» Mild basic sites are key for high stability and selectivity

» Co-feeding bio-oil constituents as acetic acid strongly impacts on the catalytic
performance

» The weak adsorption of substrates on K-USY zeolite makes it resistant to
poisoning

» Kinetic studies enable to bridge the complexity gap between model

compounds and real bio-oil n

kinetic

single model
compound

bio-oil
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Alkali metal-grafted USY zeolites
» 2Na MAS NMR
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Alkali metal-grafted USY zeolites

» CO2-TPD profiles
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Mg-loaded USY zeolites
» X-ray diffraction and Ar sorption @ 77K
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Mg-loaded USY zeolites

» Transmission-IR spectroscopy of adsorbed CO
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Kinetic studies with pure model compounds

» Reaction orders and activation energies
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Kinetic studies with binary mixtures

» Reaction orders of the contaminant
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Pure compounds

(1) P+*o P* ki k_q adsorption equilibrium of P
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Binary mixtures
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